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At the present stage of the development of agriculture in Ukraine, an important task is to preserve and increase soil fertility, restore the livestock industry and increase the production of high-protein feeds. Among the factors of these problems effective solution a prominent place belongs to perennial legumes, which occupy in the feed balance half of the total demand of farm animals for plant feed, and their cultivation reduces energy consumption, nitrogen fertilizers, and anthropogenic pressure on agroecosystems. Today, the area under sainfoin crops remains insignificant, which is primarily due to the lack of proven scientifically sound zonal technology for its cultivation. To a large extent, the formation of highly productive sainfoin stands is due to the development of its root system and its symbiotic productivity.
The aim of the research was to determine the influence of mineral fertilizers and seed inoculation on the formation of the root system and symbiotic productivity of different sainfoin varieties, grown on green fodder.
Experimental research was conducted during 2016-2018 in the research field of Forage Production, Land Reclamation, and Meteorology Department, located at the NULES of Ukraine "Agronomic Research Station". The scheme of the experiment included the following factors: factor A - sainfoin varieties: Amethyst Donetskyi, Adam, Smaragd; factor B - fertilizer, inoculation: 1) without fertilizers, 2) N45P60K90 + seeds inoculation, 3) P60K90 + seeds inoculation. As nitrogen fertilizer used ammonium nitrate 34%, phosphorus - simple superphosphate 19%, potassium - potassium salt 56%. Method of sowing - row, spring, coverless. Inoculation was performed by the drug Rhizotorphin. Repetition - quadruple, the sown area - 80 m2, accounting area - 50 m2.
The soil of the experimental field is typical low-humus chernozem. The content of humus (according to Tyurin) in the arable layer is 4.4%, pH of the salt extract - 6.8-7.3, easily hydrolyzed nitrogen (according to Cornfield) - 106-114 mg/kg, mobile phosphorus (according to Machigin) - 62- 65 mg/kg and exchangeable potassium (according to Chirikov) - 89-106 mg/kg.
According to the results of the research, it was found that the increase in the mass of the sainfoin root system in all variants of the experiment occurred before the flowering phase. Among the varieties of sainfoin, the largest root mass was formed by the variety Amethyst Donetskyi - 40.1-52.7 t/ha, depending on the doses of mineral fertilizers and inoculation. Variety Smaragd was characterized by the least developed root system - 29.2-44.2 t/ha. 
Legumes, including sainfoin, usually enter into a symbiotic interaction with nodule bacteria. It was found that the number of nodules reached its maximum in the flowering phase. On sainfoin plants of a variety Amethyst Donetskyi, the total number of nodules in the control variants in the branching phase was 13 pcs./plant, in the flowering phase - 126 pcs./plant, on variety Adam, respectively, 12 and 119 pcs./plant, Smaragd - 12 and 123 pcs/plant. With the application of complete mineral fertilizer, the values of these indicators increased significantly and were - in variety Amethyst Donetskyi, respectively, 19 and 166 pieces/plant, in variety Adam - 16 and 157 pieces/plant, in variety Smaragd - 17 and 155 pieces/plant. In the variants with only phosphorus-potassium fertilizers, the number of nodules on the roots of sainfoin plants was intermediate and amounted to 15 and 133, 13 and 145, and 14 and 133 units/plant, respectively. 
Analyzing the obtained values, it should be noted that the number of nodules on the roots of sainfoin plants was largely determined by the rate of mineral fertilizers and inoculation and did not depend much on the varietal characteristics of sainfoin. 
It is important to determine not only the number of nodules on the sainfoin roots but also their mass. It was found that the increase in the mass of nodules on one plant occurred before the onset of the flowering phase, after which there was a decrease in the values of this indicator. Thus, on the roots of sainfoin plants of the variety Amethyst Donetskyi in the branching phase the mass of root nodules on unfertilized variants was 0.221 g/plant, in the flowering phase - 2.466 g/plant, in the fruiting phase - 0.720 g/plant. In variety Adam - 0.204, 2.506 and 0.650 g/plant, in the Smaragd variety - 0.198, 2.583 and 0.670 g/plant. The application of mineral fertilizers had a positive effect on increasing the mass of nodules. The most significant increase in the values of this indicator was observed with the introduction of P60K90N45. As the number and mass of nodules on the roots of sainfoin plants increased, symbiotic productivity also increased.
Thus, on average in three years the biggest root mass - at the level of 52.7 t/ha was formed by the sainfoin variety Amethyst Donetskyi, provided the application of complete mineral fertilizer in the dose N45R60K90 and pre-sowing inoculation of seeds by Rhizotorphin. In plants of the same variant, the most developed symbiotic apparatus was also noted - in the flowering phase, the total number of nodules was 126 units/plant, and their weight was 3.444 g/plant. As a result of the formation of the strong plant root system and a well-developed symbiotic apparatus, the amount of biologically fixed nitrogen under crops of sainfoin Amethyst Donetskyi reached 143 kg/ha.
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