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IOOEKTUBHOCTb IPUMEHEHUS YIJIEBOJOPOAOKUCIAIOIINX
BAKTEPUM Pseudomonas putida 1 COPBEHTA HA OCHOBE
MOAUP®UINUPOBAHHOI'O BEPMUKOMIIOCTA
JUISI IETOKCUKALIMU HE®TE3ATPISHEHHOM MTOYBBI

Marepuains! ommy0nukoBasbl B pamkax npoekra OLIT «Oprann3amoHHO-TEXHHYECKOE
obecrnieyenue MpoBeeHUst MexIyHapoJHOH HayqHO! mKosl «[lepcreKTHBHEIE HApaBIeHHs
(DU3UKO-XUMHIECKOIH OHOJIOTUH ¥ OMOTEXHOJIOTHI»)

(TK Ne 14.741.12.0153 ot 07 nrons 2011 r.).

Kak m3BecTHO, HE(PTH U HEPTEIPOAYKTHI SABJIAIOTCS OJHIMH U3 Hambolee pac-
MIPOCTPAaHEHHBIX TEXHOTEHHBIX 3arpsi3HUTENEH B peruoHax HedrenoOsrun. [Tpu aTom
aBapHUiHBIC Pa3JIMBEI MPOUCXOIAT Ha BCEX ATarax JOOBIYHM, XpAaHEHHS, TPAHCIOPTH-
POBKH H TepepadOTKH YTIICBOJAOPOAHOTO CHIPhsL. B 00IIel CIIOKHOCTH €KEroJHbIe
TEXHOJIOrH4YecKkue noTepu HedrenpoaykToB B Poccun nocruratot 4,8 muH T. B 30He
MECTOPOXJICHUN U Tpacc HE(TEIPOBOJOB HA KaKABIM KBAAPATHBIN KMIOMETpP BBI-
muBaetcs B cpeanem 0,02 T Hedty B rox [1].

MHoroneTHss MpakTUKa OMOpeMEeIHalii CBUIETENBCTBYET O TOM, YTO Haubo-
Jee MOJHOE BOCCTAHOBIECHHE JKOCHUCTEM O0ECICUMBAIOT TOJBKO OMOJIOTHUCCKHE
METOJbI, OCHOBaHHBIC Ha CTUMYJIHUPOBAHUH ()YHKIMOHAIFHONH aKTUBHOCTH abOpH-
TeHHOU He()TCOKUCIIOMEH MUKPO(IOPHI WM HHTPOIYKINU aKTHBHBIX ITaAMMOB
YTJIEBOOPOJOKUCIIIOMNX MHUKpPOOpranu3MoB. CoOBpeMEHHasi OHOTEXHOJIOTHS
pacrionaraet OOraTbIM apCeHAIIOM Pa3HOOOPA3HBIX TEXHOJIIOTHUECKUX MPUEMOB U
CPEACTB, MO3BOJLIIONIMX OCE30MacHO M B MAaKCHMAJIFHO KOPOTKHE CPOKH CHH3HTH
TOKCHKOJIOTHUECKYIO Harpy3Ky Ha 9KOCHCTEMY, OOYCIOBJICHHYIO YTEUKOH yTieBo-
JOPOIHOTO CHIPBS.

KomrmiekcHas TexHONIOTHS OHOpeMequaniy HedTe3arps3HeHHBIX MMOYB, pa3pa-
6orannas OOO HTO «IIpubocepBucy, npeamnoaaraeT UCIOIb30BaHUE IKOJIOTHYE-
CKM M HSKOHOMHYECKH OIPaBJAHHON CXEMBI BHECCHUS MHUHEPAIBHBIX yI0O0pEHHH,
9KOJIOTHYECKH 0E30MAaCHBIX COPOCHTOB U MEJIHOPAHTOB U CTHMYJIHUPOBAHUS aK-
TUBHOCTH YTIJIEBOAOPOAOKUCIISIIONIEH aOOpUTreHHON MUKPOQIIOpHI, a Takxke dPdek-
TUBHBIX MUKPOOPraHu3MOB, IMMOBLIIIAOIINUX YCTOﬁqHBOCTL paCTeHI/Iﬁ K BeIieCTBaM-
TOKCHKaHTaM B Tporecce ¢utopemenuanuu [2]. B mensx ycoBeplieHCTBOBaHHUS
JAHHOW TEXHOJIOTHH HCCIenoBain 3(p(QEeKTHUBHOCT MPUMEHEHUS aKTHBHOM yTJiie-
BOJIOPOJIOKUCIIAIONIECH KyIbTyphl Pseudomonas putida u mopoukooopazHoro cop-
OcHTa Ha OCHOBe MoaudumupoBanHoro Bepmukomiiocta (OO0 «PogHuK-
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KOMITO3UT», T. [lepMb) s METOKCHKAUK 30HBI pu3ochephl pacTeHUi oBca, Tpa-
JULIAOHHO UCIIOIB3YEMOro B (pUuTOpEeMeAnaluu.

B nepsom BapuaHTe MOJIEIBHOTO OMbITa COPOCHT B f03¢ 10 I/KT MOYBHI paBHO-
MEpPHO HAHOCHJIA Ha MTOBEPXHOCTH MOYBHI C COEPKAHUEM HEPTEIPOLYKTOB 253 I/KT
Y BBIPKCHHBIMHU TIPH3HAKAMHU (PUTOTOKCHYHOCTH, a 3aTE€M TIIATEIBHO MEPEMEIIH-
Banu. Bo emopom BapuaHTe NoUBy C MHTEPBAIOM 2—-3 AHS B TEUCHUE 3 HEAEND OIl-
PBICKMBAIIA HAKOIUTEJIBHOW KYJIBTypol Oaktepuit Ps. putida ¢ TATpoOM 10° Kie-
Tok/171. CeMeHa OBca BBICEBAIIM HA IOBEPXHOCTH ITOYBHI Ha TyouHy 0,5 oM.

PesynbpTaThl ombITa MOKa3alM, 4TO U OAKTEpUU, U COPOEHT 00ECHEeUnBaIOT 3a-
METHOE YBEIMYCHHE BCXOXKECTH CEMSH OBCAa B TOKCHYHOM HedTe3arps3sHEHHOH
MOYBE TI0 CpaBHEHUIO ¢ KoHTposneM (puc. 1, a). Kpome Toro, mpumeHnenne OGakre-
puii u copOeHTa CIocoOCTBOBANO OoJjice UeM JBYKPAaTHOMY YBEJIMYEHHIO MOKa3a-
TeJel 3eJIeHON Macchl MPOPOCTKOB MO0 CPABHEHUIO C KOHTpoJieM (puc. 1, 0).
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Puc. 1. Bnusaue copOeHTa Ha OCHOBE BEPMUKOMIIOCTA U YITICBOAOPOIOKHUCIIAIONINX OaKTepuid
Ps. putida na BcxoxxecTb CeMsH (@) U 3€JICHYI0 MacCy MPOPOCTKOB (6) oBca
B TOKCHYHOU HeTe3arpsa3HeHHOH moyBe

Takum 00pazom, pe3yabTaThl HCCISIOBAHUN CBUACTENBCTBYIOT O HECOMHEHHOM
HEePCIEKTUBHOCTH HCIONB30BaHNS B KAUECTBE JIEMEHTa (PUTOpEeMEeANai TeXHO-
JIOTUYECKOTO TIpHeMa OpOIICHHUS MOYBHI XKUAKOH KyIbTypoil Pseudomonas putida
U BHECEHHsI MOPOIIKOOOPa3HOro copOEHTa Ha OCHOBE MOJIU(HUIIMPOBAHHOTO BEp-
MHKOMIIOCTA.
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THE USE OF HYDROCARBON OXYDIZING BACTERIA Pseudomonas putida
AND SORBENTS BASED ON MODIFIED VERMICOMPOST
FOR THE DETOXIFICATION OF OIL CONTAMINATED SOILS

Petroleum and petroleum products are one of the most common man-made pollutants in
the oil production areas. Spills occur at all stages of production, storage, transportation and
processing of hydrocarbons. Long-term practice of bioremediation indicates that only
biological methods provide the most complete restoration of ecosystems. These are methods
based on stimulating the functional activity of the indigenous microflora or introduction of the
active strains of hydrocarbon oxidizing microorganisms.

Integrated technology for bioremediation of contaminated soils, developed by
Scientific and technical union «Priborservice», involves the use of environmentally and
economically viable scheme of mineral fertilizers, the use of environmentally friendly
sorbents and ameliorants to stimulate activity of hydrocarbon-native microflora, as well
as effective microorganisms that increase plant resistance to toxicants substances during
phytoremediation.

In order to improve the technology we have investigated the effectiveness of active
hydrocarbon-oxidizing Pseudomonas putida culture and powdered sorbent based on
modified vermicompost for the detoxification of the rhizosphere zone of oats that
traditionally use in phytoremediation. In the first variant of the model experiment the
sorbent (in the dose 10g/kg of soil) was evenly applied to the phytotoxic soil with
residual oil content 253 mg / kg and then sorbent was thoroughly mixed. In the second
variant of the experiment the soil was sprayed with enrichment cultures of bacteria
Pseudomonas putida with a titer of 10° cells/Il at intervals of 2-3 days for 3 weeks.
Seeds of oats were sown on the soil surface to a depth of 0.5 cm.

The results showed that both bacteria and sorbent provides a noticeable increase in
seed germination in the toxic oil-polluted soil compared to controls. In addition the use
of bacteria and sorbent contributed twice the performance of the green mass of seedlings
in comparison with control.

Key words: Pseudomonas putida; hydrocarbon oxydizing bacteria; vermicompost;
oil contaminated soils.
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