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Annotation

The influence of two ligninolytic fungi (Pleurotus ostreatus and Irpex lacteus) on
bioremediation of creosote-contaminated soil was studied. The thesis describes the polycyclic
aromatic hydrocarbon concentration decrease during the laboratory-scale experiments and
reveals the changes in the present soil microbial community under the influence of either
fungus. The thesis compares different impact on PAH concentrations and soil microbial

community depending on the fungus applied.
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Abstract

The aim of this study was to determine the efficacy of selected basidiomycetes in the
removing of polycyclic aromatic hydrocarbons (PAH) from the creosote-contaminated soil.
Fungi Pleurotus ostreatus and Irpex lacteus were supplemented with creosote-contaminated
(50-200 mg.kg ' PAH) soil originating from a wood-preserving plant and incubated at 15 °C
for 120 d. Either fungus degraded PAH with 4-6 aromatic rings more efficiently than the
microbial community present initially in the soil. PAH removal was higher in P. ostreatus
treatments (55-67%) than in . lacteus treatments (27-36%) in general. P. ostreatus
(respectively I. lacteus) removed 86-96% (47-59%) of 2-rings PAH, 63-72% (33-45%) of 3-
rings PAH, 32-49% (9-14%) of 4-rings PAH and 31-38% (11-13%) of 5-6-rings PAH. MIS
(Microbial Identification System) Sherlock analysis of the bacterial community determined
the presence of dominant Gram-negative bacteria (G-) Pseudomonas in the inoculated soil
before the application of fungi. Complex soil microbial community was characterized by
phospholipid fatty acids analysis followed by GC-MS-MS. Either fungus induced the
decrease of bacterial biomass (G- bacteria in particular), but the soil microbial community
was influenced by P. ostreatus in a different way than by I. lacteus. The bacterial community
was stressed more by the presence of I. lacteus than P. ostreatus (as proved by the ratio of the
fungal/bacterial markers and by the ratio of trans/cis mono-unsaturated fatty acids).
Moreover, P. ostreatus stimulated the growth of Gram-positive bacteria (G+), especially
actinobacteria and these results indicate the potential of the positive synergistic interaction of

this fungus and actinobacteria in creosote biodegradation.

Abstrakt (preklad do ¢eského jazyka)

Cilem této prace bylo zjistit efektivitu degradace polycyklickych aromatickych
uhlovodikti (PAU) pochazejicich z pidy znecisténé kreozotovym olejem u vybranych
basidiomycet. Houby Pleurotus ostreatus a Irpex lacteus rostly na pudé zneéisténé

kreozotovym olejem o koncentraci 50-200 mg.kg ' PAU, pochazejici z dievozpracujiciho



zavodu, po dobu 120 dni pfi 15 °C. Ob& houby degradovaly PAU s 4-6 aromatickymi kruhy
efektivnéji nez pidni mikrobidlni spolecenstvo pfitomné v padé. Celkové, P. ostreatus
degradoval vice PAU (55-67%) nez |. lacteus (27-36%). P. ostreatus (respektive I. lacteus)
degradoval 86-96% (47-59%) PAU s dvéma aromatickymi kruhy, 63-72% (33-45%) PAU s
ttemi aromatickymi kruhy, 32-49% (9-14%) PAU se ¢tyfmi aromatickymi kruhy and 31-38%
(11-13%) PAU s 5-6 aromatickymi kruhy. Analyza MIS (Microbial Identification System)
Sherlock pidniho mikrobialniho spolecenstva prokdzala ptitomnost dominantniho G- kmene
Pseudomonas v pudé pred aplikaci hub. Pudni mikrobialni spolecenstvo bylo
charakterizovano analyzou fosfolipidickych mastnych kyselin nasledovanou GC-MS-MS.
Ob¢ houby zptisobily pokles bakteridlni biomasy (zejména G- bakterii), ale celkové bylo
pudni mikrobidlni spolecenstvo ovlivnéno kazdou houbou jinak. Bakteridlni spolecenstvo
bylo vice stresovano pfitomnosti |. lacteus nez P. ostreatus (coz bylo prokazano pomoci
poméru houbovych/bakterialnich markertt a pomérem mezi trans/cis formami nenasycenych
mastnych kyselin). P. ostreatus navic stimuloval rtist G+ bakterii, zvlasté aktinobakterii a tyto
vysledky naznacuji potencial pozitivnich synergickych interakci mezi touto houbou a

aktibakteriemi pii degradaci kreozotového oleje.
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