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PROSPECTS OF MYCORRHIZAL FUNGI IN PHYTOREMEDIATION OF
HEAVY METAL CONTAMINATED SOILS

Industry has a considerable impact on the environment. The coal industry in Ukraine is
one of the largest environmental polluters. Heavy metals are one of the major environmental
pollutants.

Most of the heavy metals are important micronutrients for plants, such as: Zn, Cu, Mn,
Ni. At the same time, others only have a negative effect: Cd, Pb and Hg. Mining is the main
source of these heavy metals entering the environment. Coal industry is not an exception. Coal
dumps are the main source of pollution. Studies have shown that these dumps have a high
concentration of heavy metals that exceeds the permissible limit [1]. Heavy metals in these
substrates are not chemically decomposed. They can be only removed or immobilized in the
substrate [2]. Heavy metals can only be removed from contaminated land using physical
methods. But these methods are expensive and require a large amount of expenditure.

Phytoremediation is one of the simplest and cheapest remediation methods.
Phytoremediation is a remediation method using plants. Of course, plants growing on polluted
soils have weak root systems and low biomass. One of the factors in this is the lack of
micorrhizal. One solution to this problem is the use of fungal inoculum. First of all, it helps to
insulate the root system from the negative impact of heavy metal absorption. But one must be
careful when choosing fungal seed material, because some of them, on the contrary, stimulate
the absorption of heavy metals by the root system of plants. Plants such as Brassica juncea (L.),
Helianthus annuus L. have been used to remove such harmful metals as copper, cadmium,
nickel, zinc and lead, precisely after improving the root system conditions [3]. Investigated 11
cadmium-resistant strains of bacteria from the root zone of Brassica juncea L., including
Rhodococcus sp., Variovorax paradox and Flavobacterium sp. Seedlings were grown in soils
supplemented with cadmium in addition to sewage sludge and mining waste, which had a high
concentration of cadmium responsible for stimulating root expansion, thus being a promising
inoculant to enhance the growth of metal-harvesting plants [4].

The roots of plants give microbes a rich specialty to develop due to root exudates; thus
microbes act as biocatalysts to remove pollutants. The diverse nature of plant-microbe
mutualism is an exciting area of research that has shown steady progress over the past decade.
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Rhizoremediation is a low-cost option for pollutant removal when slow removal is possible, the
level of contamination is not very high, and the contaminated areas are large. Despite
consideration in the field, the specific relationships between contaminant-removing
rhizobacteria and plants are still unclear, including the declaration of degradation properties in
the rhizosphere, the effect of a planar quality transition in rhizomediation, and the possible
results of the detection of specific microscopic organisms by the plant rhizosphere. Through
the use of high-throughput advances, more data on microbial communities, root secretions, and
genomic information have been discovered. It was recognized that plant identification is an
important part of the rhizoremediation procedure, and in this context, information on certain
plant-microbial interactions is needed. It is the right selection that will help to choose the next
path of phytoremediation. If the fungi will help to accumulate heavy metals, then the
phytoextraction method is suitable. If the fungi are tolerant to metals, then the method of
phytostabilization is suitable. The option with the use of fungi to increase the phytoremediation
process looks promising. On the one hand, it can increase the accumulative capacity of plants
for heavy metals. On the other hand, it can increase the volume of the plant root system by
isolating it from heavy metals. The correct selection of fungi will later help to choose the
appropriate phytoremediation method.
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BITPOBA/KEHHA MIDKHAPOJHOI'O 1OCBIAY B CUCTEMUA
EKOJIOTTYHOI'O MOHITOPUHI'Y ATMOC®EPHOI'O ITOBITPS B YKPAIHI

MoHITOpUHT aTMOC(EPHOTO MOBITPSl € HEBLJ €MHOI YAaCTUHOIO €()EeKTHBHOI CHCTEMHU
VOpaBIiHHS SIKICTIO TOBITPs. 30ip AaHUX HEOOXiAHMN NS TOTO, MIO0: OIIHUTH CTYIiHb
3a0pyJHEHHsI; CBOEYAaCHO HaJaBaTH JaHl Ipo 3a0pyAHEHHs MOBITPS LIMPOKIA rPOMaJCHKOCTI;
HiATPUMYBATH BIIPOBAKEHHS 1iel a00 CTaHIapTIiB SIKOCTI MOBITPS; OLIHUTH €(EKTHUBHICTH
CTpaTeriii KOHTPOJIIO BUKU/IIB; HaJlaBaTH 1H(OpMaIlito PO TEHACHIIIT IKOCT1 OBITPS; HaJaBaTH
JaHl A7 OIIHKM MOJEJeH SKOCTI TMOBITPS; MIATPUMYBATH JOCHIKEHHS (HANPUKIA,
JIOBFOCTPOKOBI JIOCIIJKEHHS BIUIUBY 3a0pyAHEHHS MOBITPs Ha 310poB’°s) [S].

OcHOBHI Ipo0JIeMH 3 MOHITOPUHIOM SIKOCTI aTMOC(EPHOT0 MOBITPs YKpaiHU MOB’sA3aH1
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