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Abstract. Providing consumers with high-quality vegetables and preserving soil fertility requires the rational use of fertilizers. Actual problems of modern vegetable growing are resource-saving technologies of cultivation on drip irrigation. An organic–mineral nutrition system is considered the best for vegetable plants. However, in recent years very little organic fertilizers have been applied, and the share of mineral, especially nitrogen, fertilizers is increasing. This has a negative impact on the ecological condition of agroecosystems, and worsens the quality of vegetable products. Therefore, it is important to use modern elements of biologization of agriculture, in particular, biofertilizers – biopreparations containing useful bacteria and metabolic products of microorganisms.
On drip irrigation, vegetable plants are additional fertilizing with mineral fertilizers at the same time as watering (fertigation). Fertilizer rates depend on the NPK content of the soil. Higher effectiveness of mineral fertilizers due to their combined application with microbiological preparations.
Leeks are very demanding on soil moisture and fertility. The specials of leek cultivation technology are due to a long growing season, early planting of seedlings, intensive irrigation and fertilizers application in the period 60-120 day of the plant's growing season. It is known that leeks need more nitrogen fertilizers at the beginning of the growing season. It is necessary more potassium and phosphorus for the formation of a pseudostem of leek. Growing vegetable plants on drip irrigation significantly increases their yield, but requires additional research to determine the most effective fertilization. For the zone of the right-bank Forest-steppe of Ukraine, there are no recommendations for the combined application of mineral fertilizers and soil biological preparations on drip irrigation for leeks.
The aim and the tasks of this research is to establish the effectiveness of fertigation of leeks with mineral fertilizers (with different ratios of N:P:K) and microbiological biofertilizer Groundfix for growing on drip irrigation.
The experiment was carried out in the vegetable growing department of Uman National University of Horticulture during 2018–2022. The soil on the experimental plots is a podzolized heavy clay black soil with 1.9% of humus content (according to SSTU 4289:2004) of the рН – 6.3, the high content of nitrogen, mobile compounds of phosphorus and potassium. The climate of the region is temperate continental. During the second half of the growing season of the plants, there were periods with extremely high temperatures.
In the experiment the productivity of leeks of the ' Goliath' variety was evaluated. The variants of the two-factor experiment were: factor A – soil biological preparation Groundfix (4 l/ha) and factor B – mineral fertilizers DripFert (three times at 65 kg/ha) – N20Р20К20, N40Р10К10, N20Р20К20 + N10Р10К40, N40Р10К10 + N10Р10К40, control variant – without fertilization. The method of placing plots was consistent in four repetitions, planting scheme was 45×15 cm. Working solutions of Groundfix were prepared according to the producer’s instructions. Working solutions mineral fertilizer and Groundfix applied with watering every 10-15 day. Field, laboratory, and mathematical and statistical research methods were used to record data and analyze the results.
Combined mineral fertilizing of leeks with soil biological preparation improves the composition of the rhizosphere microbiota. It has been established that the number of bacteria in the rhizosphere of leek increased 4,34×106 CFU in 1 g of soil after fertilizing with biological preparation Groundfix. After fertilizing with mineral fertilizers alone, the share of nitrogen-fixing bacteria was 11–19%, and combined with Groundfix it increased to 37–39%.  
According to the dynamics of leek leaf mass formation, the advantage of combined fertilization with mineral fertilizer and Groundfix was noted. The largest leaf surface was after application Groundfix + N20Р20К20 + N10Р10К40 – 20.01 thousand m2 per hectare, and within factor B – after application N20Р20К20 + N10Р10К40 – 19.12 thousand m2 per hectare.
Groundfix and mineral fertilization significantly improved growth and development parameters of leek. Factor A (Grandfix) accounts for 32% of leeks' yield, and factor B (mineral fertilizer) for 60%, but the effect of their interaction is unreliable. Depending on mineral fertilizers, the yield was lower when using N20P20K20. and N40Р10К10. The maximum level of yield was with the combined fertilization of Grandfix + N20Р20К20 + N10Р10К40 – 35.3 t per hectare. The yield of leeks after fertilization with only soil biofertilizer Grandfix was 18% higher. The application of mineral fertilizer N10P10K40 has a positive effect on the content of sugars and ascorbic acid. The pseudostem of leek contained less nitrates (62 mg per kg) after the application of Groundfix.
Thus, to optimize the nutritional regime of leeks under drip irrigation, it is advisable to apply the soil biological preparation Groundfix and the mineral fertilizers N20Р20К20+N10Р10К40 combined. Intensive fertilization is a classic measure to increase the productivity of vegetable plants under irrigation.
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