Abstract
International Journal of Ecosystems and Ecology Science (IJEES) Volume 12, issue 4, 2022
https://doi.org/10.31407/ijees ISSN: 2224-4980 https://doi.org/10.31407/ijees12.4

Vol. 12 (4): 1-8 (2022)

THE ROLE OF BRADYRHIZOBIUM JAPONICUM
EXOPOLYSACCHARIDES IN THE FORMATION OF
AN EFFECTIVE SYMBIOTIC APPARATUS OF SOYBEAN

Iryna Gumeniuk!, Lyudmyla Symochko®?”, Ivan Moestoviak®, Olena Demyanyuk?,
Olena Sherstoboeva?, Vera Boroday*, Vitaliy Symochko?

Institute of Agroecology and Environmental Management of National Academy

of Agrarian Sciences of Ukraine, Metrolohichna str., 12, Kyiv, Ukraine;

2"Uzhhorod National University, 32 Voloshyna Str., 88000, Uzhhorod, Ukraine;
SUman National University of Horticulture, 1, Instytutska Str., Uman, 20305, Ukraine;
“National University of Life and Environmental Sciences of Ukraine,

03041, 19 Henerala Rodimtseva Str., Kyiv, Ukraine;

“Corresponding Author Lyudmyla Symochko: e-mail address: lyudmilassem@gmail.com;

Received May 2022; Accepted June 2022; Published July 2022;

DOI: https://doi.org/10.31407/ijees12.401

ABSTRACT

There are a number of questions that have remained relevant for a long time when using inoculants based on nodule
bacteria. It has been shown that exopolysaccharides (EPS) producing bacterial cells play one of the key roles during
interaction and during signal transmission in legume-rhizobial symbiosis, namely, bacterial survival, virulence of
rhizobia, shelf life on inoculated seeds and in soil, and efficiency created legume-rhizobial system. In particular, it
was found that new strains of soybean nodule bacteria Bradyrhizobium japonicum LG 2 and LG 5 synthesize EPS at
3.2 and 2.8 g/l, with an optical density above 0.8 rel. units, the viscosity of the culture liquid — within 270-302 mPa ¢
s. The high level of synthesis and the chemical composition of EPS of the studied strains ensured the preservation of
the viability of bacterial cells on the surface of seeds and on a solid medium. Inoculation of soybean seeds with a
culture liquid containing EPS of strains LG 2 and LG 5 ensured the formation of an effective legume-rhizobial
system, which is confirmed by the formation of 18-21 nodules / plant of soybeans with a nitrogenase activity of at
least 2.9 umol CzH4 / plant per hour. A graph model has been developed, which proves the direct dependence of the
effect of EPS on the number of nodules formed on the roots, the level of nitrogenase activity of the legume-rhizobial
system and their indirect effect on the yield and protein content in soybean grain. Prospects isolated by strains LG 2
and LG 5 of B. japonicum for biotechnological production of liquid and gel biopreparations.

Keywords: exopolysaccharides, Bradyrhizobium japonicum, soybeans, inoculant, legume-rhizobial symbiosis,
nitrogenase activity, nodules.


https://doi.org/10.31407/ijees
https://doi.org/10.31407/ijees12.4
mailto:lyudmilassem@gmail.com
https://doi.org/10.31407/ijees12.401

