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ABSTRACT

Rhizosphere is a very active region containing many microorganisms
involved in complex biological and ecological processes. Under adverse
conditions such as trace element pollution, the rhizosphere of plants can
modify the soil conditions and the effects of pollutants, promote plant
growth and alleviate stress in plants. Alfalfa establishes effective nitrogen-
fixing symbiosis with rhizobia. Besides nitrogen fixation, inoculation with
rhizobial strains can result in promotion of the metal bioaccumulation within
the root nodules in contaminated soil. Trace elements in the soil could be
immobilized via their adsorption and/or accumulation in the plant roots and/
or by bacteria in rhizosphere, resulting in reduction of their toxicity. To
evaluate the effect of rhizobial inoculation of alfalfa on soil properties, two
locations with different Ni content in the soil 195 mg/kg and 52 mg/kg, as
well as 6 different rhizobial strains were tested. Concentrations of trace
elements, total and available forms, as well as other chemical soil
parameters were determined at the beginning and at the end of the
vegetation period. Furthermore, the abundance and activity of specific
groups of soil microorganisms in soils under the field experiment were
evaluated: soil respiration, total number of microorganisms and the number
of specific groups of soil microorganisms including fungi, Actinomycetes,
oligonitrophiles, Azotobacter and ammonifiers.

Multivariate analysis of variance revealed a significant interaction
between location and rhizobial strain used as inoculum on the total number
of microorganisms, as well as number of specific groups of microorganisms
including fungi, Actinomycetes and oligonitrophiles in the first and second
year of the experiment, indicating that the effect of rhizobial treatment
depended on the location. The soil properties also varied among treatments
and the two locations. Some rhizobial treatments increased the soil
respiration rate, total number of microorganisms in soil, as well as the
number of one or more specific groups of microorganisms including
oligonitrofiles, fungi, Actinomycetes, Azotobacter and ammonifiers,
compared to the control.

77



Key words: alfalfa, soil quality, trace elements, microbial community

ACKNOWLEDGMENT

This research was supported by the Science Fund of the Republic of
Serbia, #GRANT No 7015, Utilizing rhizobia to reduce the risk of heavy metal
accumulation in alfalfa: Nickel (Ni) case study — RhizoDETOX and by the
Ministry of Science, Technological Development and Innovations of the
Republic of Serbia, contract No. 451-03-136/2025-03/200011.

ORCID

Mila Pesi¢ [https://orcid.org/0000-0001-7589-9100]
Sonja ToSi¢ Jojevi¢ [https://orcid.org/0000-0002-3865-6529]
Biljana Sikiri¢ [https://orcid.org/0000-0002-8308-4582]
Vesna Mrvié [https://orcid.org/0000-0002-6666-0875]
Snezana Andjelkovi¢ [https://orcid.org/0000-0003-0436-3530]
Uro$ Buzurovic [https://orcid.org/0009-0000-7702-659X]
Dusica Deli¢ [https://orcid.org/0000-0002-0626-0482]

Olivera Stajkovi¢-Srbinovi¢ [https://orcid.org/0000-0001-9759-843X]

78



