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AHHOTANUA

Abstract

B ocHOBE TOKCUMYHOCTM TSDKEMbIX METAVIOB feXar TpU MeXaHu3Ma.
MepBbIi MEXAHM3M OMNPEOENsAETCs CNOCOOHOCTLIO TSDKENbIX METAIVIOB CBSA3bI-
BaTb (PyHKLMOHaNbHbIE rpynnbl BUOSMOrMYeckn BaXKHbIX BELLECTB OpraHM3va,
npexae Bcero 6rokmMpoBarb Cybdr MapUIbHbIE Fpynbl GEPMEHTOB. B pesyrb-
Tare peakumMm MOHOB METarroB ¢ SH-rpynnamm obpasytotcs criabogmccoumm-
PYIOLLIME N HEPaCTBOPMMbIE COEOMHEHNSA — MepkanTuabl. ObpasoBaHMe MepKar-
TWUOOB COMPOBOXOAETCH MoBpeKAeHnemM 6ernkoB, HapylueHvem yHKumK, YTo
MHULIMMPYET pasBUTUE TOKCUMYECKOro npouecca. BTopon mMexaHnsm Tokcude-

Heavy metal (HM) toxicity is based on three mechanisms. The first
mechanism is determined by the ability of HM to bind functional groups of
biologically important substances of an organism and, what is the most im-
portant, to block sulfhydryl SH enzyme groups. The reaction of metal ions
with SH-groups cause forming insoluble and poorly dissociated compounds
— mercaptides. Formation of mercaptides is accompanied with proteins
damage and dysfunction which initiates toxic process. The second mecha-
nism of toxic action of HM (M) is based on the displacement of nutrient




CKOro gencrBus Tsokénbix metarioB (M) OCHOBaH Ha BbITECHEHWUN BUMOr eHHbIX
metarrioB (Mg) M3 MeTarricoagpkamx komnnekcos (MOL). Ecrm ycronudm-
BOCTb komnrekca M-L GorbLue, yem ycronumsoctb MGL, npoucxoouT cmetle-
HWe paBHOBECKS BNPaBO U B OpraHn3mMe HakanmeakoTcs coeanHeHna M-L, yto
NPUBOOMT K HapyLLEHWIO HOPMarbHOM paboThl opraHuamMa. [aHHbIN MeXaHn3m
0bycrioBneH 6rmM3oCTbi0 FTEOMETPUYECKUX PasMEPOB U 33psidoB MOHOB BUOreH-
HbIX 1 TOKCUYHbIX METANTIOB.

Tpetun mexaHu3am oOyCroBreH pasBUTUEM OKUCIUTENBHOTO CTpecca
noa AeNCTBUEM TSDKENbIX METAIUIOB. TSPKENble METATIbI, ABMAOLUMECH aKTUB-
HbIMW OKucrMTenammn-soccTaHosutenamn (Fe, Cu, Cr, Co), HenocpeacTBeHHO
YYacTBYIOT B OKUCIUTENBHO-BOCCTEHOBUTENBHBIX PEaKUMSX B KIIETKAx, B pe-
3ynbTare Yyero obpasyerca cynepokema-moH *O,". 3arem B xoge peakumn dex-
TOHa 1 umka X abepa-Benica obpasytotcs nepokeva Bogopona HoOo n ruapok-
CUIbHBIN paaykarn *OH.

Bos3pgenctBne HEaKTUBHBIX METAITIOB  OKWUCIUTENEN-BOCCTaHOBUTENEN
(Cd, Zn, Ni, Al 1 T. A.) NpMBOOUT K BO3HWUKHOBEHUIO OKUCIMTENBHOrO CTpecca
NoCpencTBOM B3aMMOOEACTBUS C CUCTEMON aHTUOKCUOAHTHOW 3allmThbl, Hapy-
LLEHNS SMNEKTPOHHO-TPaHCNOPTHOM LENU UM MHOYKUMW NEPEKNUCHOrO OKMCIIe-
HWS IMNAOB.

metals (M,) of metal complexes (MyL). If MyL stability exceeds MyL stabil-
ity equilibrium is shifted to the right, and MyL compounds are accumulated
in the body, which leads to malfunction of the body. This mechanism is due
to the proximity of geometric dimensions and ionic charge of nutrients and
toxic metals.

The third mechanism is due to development of oxidative stress
caused by HM. Metals with redox capacity (Fe, Cu, Cr, Co) are directly in-
volved in redox reactions in cells, which results in generation of superoxide
ion (*O7"), and then hydrogen peroxide (H2O) and the hydroxyl radical
(*OH) in Fenton Reaction and Haber-Weiss cycle. Impact of metals without
redox capacity (Cd, Hg, Zn, Ni, Al) leads to oxidative stress through indi-
rect mechanisms; such as interaction with antioxidant protection, violation
of the electron transport chain or induction of lipid peroxidation.
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AHHOTanus

Abstract

3aBUCUMOCTh MEMOPAHHOTO TIOTEHIIHAJIA TTOTEHITMOMETPUUECKOTO CeH-
copa (MOHOCEJIEKTUBHOTO JIEKTPO/Ia) OT KOHIIEHTPAIIUK HOHA B pacTBope 0e3

The dependence of membrane potential of potentiometric sensor
(ion-selective electrode) on the ion concentration in solution without inter-




MENIAIIINX HOHOB OOBIYHO OMKCHIBAaeTCs ypaBHeHHeM HepHcta. B nanHoi pa-
0oTe mpe/yiaraeTcs ajJbTepPHATUBHOE ONMUCaHNe MexaHn3Ma (GOpMUPOBAHUS T10-
TEHLIMAJIa TBEPAOKOHTAKTHOTO MOHOCEIEKTUBHOIO JIEKTPOAA Ha OCHOBE pac-
npenaeneHus boibliMaHa U TOYHOTO AHAIUTUYECKOTO PEIICHUS] YPaBHEHHUSI Ca-
MOCOIJIaCOBAaHHOTO 3JIEKTPUYECKOTO MOJIA.

Ha ocHoBe npejiokeHHON MO/IeNI BO3MOKEH Pacuy€T KUHETUKH yCTa-
HOBJIEHHUSI PAaBHOBECHOT'O 3JIEKTPOIHOTO IMOTEHIMAJIA IIPU U3MEHEHUHU KOHIICH-
Tpauuy NOTeHIHaIoNpeaensaonero nona. Cnenyroee u3 ypasHenus HepHcera
— Ilnanka unterpo-nuddepeHranbHOe ypaBHEHUE MOKET ObITh PEIIEHO METO-
JlaMU YUCJIIEHHOTO UHTEerpupoBanus. [lomyuyeHHas pacuéTHas 3aBUCUMOCTh
JIEKTPOHOIO NOTEHIMAIA OT BPEMEHHU XOPOILIO COTIACyeTcs C pe3yiabTaTaMu,
MOJIyYEeHHBIMH B SKCIIEPUMEHTE.

Taxum 06pa3oM, 3aBUCUMOCTb JIEKTPOJHOTO MOTEHIIMAaIa TBEPAOKOH-
TaKTHOT'O MOHOCEJIEKTUBHOIO 3JIEKTPO/Ia OT KOHUEHTPAIMU OTEHIHAJIONpeie-
JISIIOLIET0 MOHA MOYXKET ObITh ONIMCaHa YPaBHEHUEM, OTJIMYHBIM OT ypaBHEHUS
Hepncra, HO acuMOTOTUYECKU TPUOTIIKAIONIMCS K HEMY IO MEpe pOcTa KOH-
HeHTpauuu. Pe3ynpraThl pacuéra KHHETUKH 3JIEKTPOJHOTO MOTEHIINAJA MIPH U3-
MEHEHUH KOHLIEHTPALUU ONPEAEIAEMOro HOHA 110 IIpeiaraéMo MOJIEIH XO0-
POILIO COTNIACYIOTCSI € AKCIIEPUMEHTAIbHBIMU JAHHBIMHU.

fering ions is usually described by the Nernst equation. This is true for sen-
sors constituting a galvanic half-cell in which the oxidation or reduction
processes occur. However on the surface of ion-selective membrane there
are no redox reactions, so the operation of ion-selective membranes should
be described by the equations different from the Nernst equation.

In our proposed theoretical model of the ion-selective membrane
electrical potential difference between the surfaces of the membrane is
formed only due to diffusion of the charged particles into the body of par-
tially permeable membrane.

The ions penetrating into the membrane create an electric field that
prevents the further diffusion. The field strength increases, until it has an
equilibrium distribution of the potential in which the diffusion stops. In a
state of equilibrium distribution of the charge density in the force field is
described by the Boltzmann distribution equation. Potential distribution, in
turn, is determined by the distribution of the charge density. It follows that
in the equilibrium state the self-consistent electric field is formed with in-
tensity described by a differential equation of order 2 having the exact ana-

) ) RT ZFhC,
I | solution: =@y, —2——-Incos
ytical solution: ¢ =g, 7E JRT

absolute temperature, Z is the charge number of ion, F is the Faraday num-
ber, h is the thickness of membrane, C; is the smallest positive root of the

(R is the gas constant, T is the

2
equation CZth = 2RT -aM | & is the electric constant, ¢is the die-
cos? G e
2RT

lectric permittivity of membrane material, o is an interphase distribution
coefficient, M is molar concentration of the ion in mol/m? units, ¢ is an ad-
ditive constant equal to sum of reference electrode potential and all contact
potentials in measuring circuit).

On the basis of this theoretical model the kinetics of the electrode
potential equilibrium when the concentration of the potential-determining
ion changes may be calculated. The integral-differential equation which fol-
lows from the equation of Nernst-Planck may be solved by numerical inte-




gration. The resulting time dependence of the calculated electrode potential
is in good agreement with the results obtained in the experiment.

Thus, the dependence of the electrode potential of solid-state ion-
selective electrode on the ion concentration is described by the equation dif-
ferent from the Nernst equation, but asymptotically approaching it at the
growth of concentration. Calculation with the proposed model of the kinet-
ics of the electrode potential when changing the ion concentration is in good
agreement with the experimental data.
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AHHOTanus

Abstract

Ha ocHOBe pe3yJIbTaTOB MOJIEBBIX HCCIICIOBAHUN, IIPOBEJACHHBIX HA MSTH
y4acTKax Ha He(TSHBIX MECTOPOXKACHUSX, TOCTPOEHBI YPAaBHEHUS PETPECCUU,
OTMCHIBAIONIUE BO3JICHCTBHE HE(PTSHOTO 3arps3HCHUS MOYB HA OOIIee MPOCK-
tuBHOE MoKpeITHe (OIIII) pacTUTEN HOCTH €CTECTBEHHBIX M MOCTTEXHOTEHHBIX
¢duToreHo30B. CorjaacHO OLIEHKaM, IMOJYyYE€HHBIM 110 SKCMOHEHITHATBHBIM MOJIe-
JISIM, HavaJlbHasl JUTPECCHS €CTECTBEHHBIX ¢uToneHo30B (1o OII=50-75 %)
IPOUCXOIUT MPH COAEPKAHUM CyMMBbI yrieBojoponoB Heptu (YBH) 3000-—
10000 mr/kr, camkenue OIII mo 5-10 % — mpu 19500-37000 mr/kr, rubenb
¢urtoneno3on (OIITI<I %) — mpu 42000-75000 mr/kr. [dns BoccTaHOBICHUS
pPacTUTEIHHOTO TMOKPOBa B TEXHOTEHHBIX JKOcHcTeMax ceBepHoro CaxanamHa
HEeoOX0oaMMO yMeHbIaTh cofepkanue Y BH B mouse 10 6ojiee HU3KHX YPOBHEH,
4eM Te, PU KOTOPHIX Pa3BUBANIACh JUTPECCHUSI UCXOIHBIX €CTECTBEHHBIX (PHUTO-
11eH030B. [loCTpOCHBI ypaBHEHHUS JIOTHT PErPeCcCHH JUIsl JAaHHBIX IPHCYT-
CTBUS/OTCYTCTBHS OTJENIbHBIX BUJOB PACTCHHI B YCIOBUSX HE(PTSIHOTO 3arpss-
HeHUs 1Mo4B. Ha OCHOBE JIOTHUT-PErpecCHOHHBIX MOJICICH TOMydeHbI 3HAYCHHUS

The contamination of soils and the status of plant cover for five plots
on oil fields in Nogliki district of Sakhalin Island were investigated. The
equations of exponential regression describing the impact of total petroleum
hydrocarbons (TPH) in soils on the projective plant cover (PPC) of natural
and post-technogenic vegetation were calculated. The assessments based on
exponential models demonstrate that the initial digression of natural vegeta-
tion (to PPC=50-75 %) be the result of TPH levels 3000-10000 mg/kg, re-
duce to PPC=5-10 % — of TPH levels 19500-37000 mg/kg, the loss of veg-
etation (PPC<l %) — of TPH levels 42000-75000 mg/kg. The self-
overgrowing of plant cover (PPC=50 %) takes place by lowering of rest
concentration TPH in technogenic transformed podzolic soils under 1350-
2900 mg/kg, fragmentary self-overgrowing of plant cover (PPC=5 %) — un-
der 10000-20000 mg/kg. The equations of logit regression describing the
field presence/absence data for individual species of plants on oil spills were
calculated. The LCsp and LCgs values of TPH in soils for species of plants




LCso m LCgs YBH B mouBax naisi OTAENbHBIX BHUIOB pacTeHwil. [Ipu paznmuse
He(TH B ecTecTBeHHBIX (puToneHo3ax 3HadeHust LCsp, paccunTanHbie 1uIsl Aepe-
BbEB, YBEITMYHMBAIOTCS B PsIy: JIMCTBEHHUIA Jaypckas < Oepe3a Mumnenmopda
< oJIbXa MyIUCTas. BBIABIEHO, YTO KYCTApHUYKOBBIC pacTeHHs (OarysibHUK,
OpyCHHKA) MEHEE YCTOWYMBBI K HEPTSIHOMY 3arpsi3HCHUIO TTOYB, YeM OCOKOBBIC
U pyaepanbHble BuAbL. 3HaueHUs LCsp Ha TEXHOTEHHO TpaHCHOPMUPOBAHHBIX
MOYBaX CHIKEHBI B 5—8 pa3 M0 CPAaBHEHUIO C HEHAPYIICHHBIMU TTOYBAMH.

based on logit-regression models were received. According to increasing
LCso values on oil spills, the trees formed the following series: Larix dahu-
rica < Betula middendorffii < Alnus hirsute. The LCs, values of TPH for
subshrubs (Wild rosemary, Red bilberry) were lower than that for sedges
and ruderal plants. The LCso values of TPH in technogenic transformed
soils were lower than that in natural soils by a factor of 5-8.
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M . Monitoring of anthropogenically disturbed areas
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AHHOTALUA Abstract

[Ton BnMsiHMEM aHTPOMOTEHHBIX (PAKTOPOB M3MEHSETCS] XMMHYECKHM CO-

Under the influence of anthropogenic factors the chemical composi-




CTaB MPUPOAHBIX BOJI, YTO MOKET IPUBECTU K OTPULATEIbHBIM IOCIEACTBUSIM HE
TOJIBKO B BOJHBIX, HO U B Ha3eMHBIX sKocucTeMmax. Peka HappiH — 3T0 riaBHas
BogHast aprepusi Keipreickorr PecriyOnuku. [IpoBenaéH SKOIOTHYECKUA MOHHUTOA
[PUHT TTIOBEPXHOCTHBIX BOJ OacceilHa peku HapbiH 1uisl U3ydeHUs BBISBIICHUS aH-
TPOIIOT€HHOTO BIUSHUS (A€ATEIbHOCTH TropHOaoObIBatoniel komnaHuu «Kym-
TOpP») Ha COCTOSIHUE U KaueCTBO BOJHBIX apTEpUil U3y4aeMOro peruoHa. XumMuye-
CKUI cOCTaB MPOO BOJbI OMPENEISIICS C TOMOUIBIO Pa3IMYHbIX METOI0B (AaTOMHO-
OMHUCCHOHHBIM METOJ] ¢ UHAYKTUBHO cBsizaHHOM 1u1a3moii (ICP-OES), merox THT
PUMETPUH, ATOMHO-DMUCCUOHHBIM METOJ C MHAYKTHMBHO CBSI3aHHOM ILJIa3MOMU
Macc-criekrpomerpun (ICP-MS)).

OrnpeneneHo coAepKaHUe YEThIPEX TIPYNIl XUMUUYECKHX COEJUHEHUN B
[OBEPXHOCTHBIX BoJax p. HapbiH: a30THas rpymnma, riaBHbIE MOHBI, HEKOTOPBIE
TSKEBIE METAJUIBI U HEMETAJUIbI ¢ KOHIEHTPALEe paBHOM LIEJIbIM YUCIAM U LIH-
AQHUJIBl C HU3KOM KOHUEHTpauuen. [IpencraBieHHble JaHHBIE CBUIETEIBCTBYIOT O
BJIMSIHUM JICHCTBUS TOPHOPYAHOW KOMIIAHUM HA BOAHBIM IMIPUTOK MPABOro PyKaBa
p. HapeiH mo otnmenbHeIM mokazaTensiM. HaOmromaroTcst ce30HHBIE KoieOaHUs
KOHIIEHTPALlH HEKOTOPHIX AJIEMEHTOB. 3HAUUTENIBHOE MOBBIIIEHNE HAOII0AaeTCs
B JIETHUI NE€PHOJ, BO BpeMs aKTUBHON pabOThl KOMIAHMM IO J00BIYE 30JI0TA.
[ToBBIIIIEHHBIE KOHIIEHTPAIIMM CBUHIIA HA M3YYEHHBIX y4aCTKaX, BEPOSTHO, 00Y-
CJIOBJICHBI BJIIMSIHUEM TPAHCIIOPTHBIX CPEJCTB, MPOE3KAIOIMINUX BOJIU3U BEPXOBbS
pexku HapbiH. JleTHee MOBbIIEHHWE KOHIEHTPALMM ATOMUHHUS, Kelie3a, CBUHIIA
MOKET OBITh OOYCJIOBJIEHO aKTUBHBIM COpOCOM CTOKOB C mpennpusaTus «Kyw-
TOp», a TAK)KE TATHUEM JIETHUKOB, U3 KOTOPBIX OepyT Hauano MpUTOKH p. HaperH.
B 10 ke BpeMs MHOTME IOKa3aTeau CBUAETEIbCTBYIOT 00 OTCYTCTBUM HAaKOILIe-
HUS 3arpsI3HSIOIIMX BEUIECTB B MOBEPXHOCTHBIX BOjAax. BeposTHO, 3T0 00ycIoB-
JIEHO MOIIHBIMU CKOPOCTHBIMU TMOTOKaMU BOJLI B p. HapblH U COBpeMEHHBIMH|
TEXHOJIOTHUSIMU OYUCTKHU OTPAOOTAHHBIX CTOYHBIX BOJ peanpusitust «KymTopy.

tion of natural waters is changing, that could lead to negative consequences,
not only in water, but also in terrestrial ecosystems. The Naryn River is the
main artery of the Kyrgyz Republic. The environmental monitoring of surface
waters of the Naryn River was conducted to detect the anthropogenic influ-
ence (activity of «Kumtor mining company») on the condition and quality off
waterways of the region. The chemical composition of the water samples was
determined using various methods (atomic-emission method with inductively
coupled plasma (ICP-OES), titration method, atomic emission method with
inductively coupled plasma mass spectrometry (ICP-MS)).

The concentration of four groups of chemical compounds in surface
waters of the Naryn River was detected. These are nitrogen group, major ions,
some heavy metals and non-metals with the concentration equal to integers
and cyanides with a low concentration. The data on selected indicators sug-
gest the influence of mining activities of the company on the water inflow of]
the Naryns River right sleeve. Seasonal variations in the concentrations of|
some elements are observed. A significant increase is observed in summer,
during active work of the gold mining company. Elevated concentrations of
lead in the studied areas may be caused by traffic near the upper stream of the
Naryn River. Summertime increase in concentrations of aluminum, iron, lead
could be caused by active effluent discharge from the Kumtor enterprise, as
well as by glaciers melting, from which the Naryn river tributaries originate.
At the same time, many of the figures show absence of pollutants accumula-
tion in the surface waters. This is probably due to powerful high-speed
streams in the Naryn River, as well as to modern technology of waste water
sewage purification in the Kumtor enterprise.
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AHHOTAIUSA

Abstract

W3ydyena nuHaMuKa albrOCUHY3UH MOMMEHHBIX JIYTOBBIX M JIECHBIX OHO-
reOlIeHO30B TOCYAApCTBEHHOr0 mpupoaHoro 3anoBeaHuka «Hyprym» (Kupos-
ckas obnacth). Beero B anbrocuHysusx BbIsBIEHO 92 BHuaa BoIOpoOCied U 1Ha-
HoOaktepuil (LIb). Asnbrocuny3uu noiiMeHHbIX OMOT€OLIEHO30B HECYT YEPThI Allb-
roopbl 30HaNBHBIX TUNOB Mo4YB. [lo BUIOBOMY pazHooOpa3uio MmpeolnagaroT
3enéupie Bojopocid U L[b. B moiiMeHHBIX JyroBbIX OMOreOlEeHO3aX OTMEYEHO
0JIM3KOE COOTHOIIICHHE BUIOB 3eNEHBIX Bojgopocieit u IIb (35,5 u 34,2% coort-
BeTCTBEHHO). JKEnro3enéHble W 3YCTUTrMATO(PUTOBBIE BOIOPOCIH COCTABIISUIIH
13,2% anbprodaopsl, 4TO B MOJTOPA pa3a HUKE CPEIHErO 3HAUCHUS JAHHOTO OT-
nena 1o anbroduiope 3aKkazHuka. B necHbIx Ouoreoneno3ax HanOoublee BUI0BOE
pa3zHoO0Opa3ue MpeacTaBiIeHO 3eNEHBIMU Bojpopocisimu (36,5%), LIb cocrapisiu
30,6%. JKéntozenéHble U 3yCTUrMaTOPUTOBBIE BOAOpPOCIU cocTaBisiu 16,4%.
Koaddunmentsr pmopuctuaeckoii cBs3u ChépenceHa-YekaHOBCKOTO TOWMEHHBIX
OHMOreoleHO30B MOKa3bIBAIOT YMEPEHHOE CXOJCTBO CPaBHUBAEMBIX albroiop,
YTO MOJYEPKUBAET CXOJHBIM XapaKTep BO3JICUCTBHS OCHOBHBIX aOMOTHYECKUX
dakTopoB Ha ux ¢dopMupoBaHue. YHCICHHOCTh MUKPOPOTOTPOPOB B JTYTOBBIX
OuoreoleHo3ax Obljla HAUBBICIIEH B aBryCTE, B JIECHBIX OMOTre€OleHO3aX — B CEH-
Ts0pe. Hambornee BbicOkue MoOKazaTeNud YHCIEHHOCTH aibro(iiopsl B TEUECHHE
BCETO CE€30HA HAOJIOJCHUN OTMEUEHBI B UBOBOM OHOTEOIIEHO3€, PACIIOI0KEHHOM
Ha Oepery peku Bstku.

The dynamics of algosynusia of floodplain meadow and forest ecosys-
tems of the State nature sanctuary «Nurgushy» (Kirov region) was researched.
92 species of algae and cyanobacteria (CB) were identified in the algosynusi-
ae. Algosynusiae of floodplain biogeocoenoses have features of algal flora of
zonal types of soils. The species diversity is dominated by green algae and
CB. In the floodplain meadows the number of green algae and CB species is
about the same (35.5% and 34.2% respectively). 13.2% algale is represented
with Xanthophyta and Eustigmatophyta, which is below average for Kirov
region. In forest biocoenoses the greatest species diversity is represented by
green algae (36.5%), CB amount for 30.6%, Xanthophyta and Eustigmato-
phyta — for 16.4%. For floodplain ecosystems the coefficients of floristic
connection of Sorensen-Czekanowski show moderate affinity of the Algoflo-
ra compared, that emphasizes the similar nature of the impact of major abiot-
ic factors on their formation. The highest number of micro phototrophs in
meadow biocoenoses is in august, while in forest biocoenoses — in Septem-
ber. The highest number of algal flora throughout the season observations is
found in willow biocoenosis, which is located on the banks of the Vyatka riv-
er.
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AHHOTALUSA Abstract

[Tonx BIusSTHUEM BO3pACTAIONINX KOHIIEHTPAIIMH MOHOB MEJIU B TTOUBE MTPOUCXOJISAT
W3MEHCHHUS B KOJIMYECTBEHHOM CTaTyCe aJIbro-IIMaHO0AKTePHATTBHBIX KOMITJICK-
coB. I3BMEHSIOTCS CTPYKTYpHBIE TTOKA3aTeNN JAHHBIX KOMITJIEKCOB. DTH U3MEHE-
HUSI 00YCJIOBJICHBI HE TOJIBKO JIEUCTBUEM TSKENOT0 MeTauia (Mein), HO B OIpe-

Studying the influence of increasing concentration of copper ions (3,
150, 300 mg/kg) on algo-cyanobacterial complexes in soil under crops of
wheat, mustard and peas has shown change in quantitative and structural in-
dices of these complexes. Under all cultures a high degree of negative correl-



mailto:dli-alga@mail.ru
mailto:dli-alga@mail.ru

NENEHHOW CTETIEHU 3aBUCAT OT TOW CEIbCKOXO035MCTBEHHON KYJIbTYpPHI, 10 KOTO-
POIi IPOUCXOTUT PA3BUTHE BOJOPOCICH U ITMAaHOOAKTEPHIA B TTOYBE, BCIICICTBUE
0COOCHHOCTEH pa3BUTHUS KOPHEBOW CUCTEMbI, 0COOCHHOCTEH BHIHOCA TUTATENb-
HBIX BEIIECTB U3 MOYBBI U BBIJIEISIEMBIX SK30METa0OIUTOB.

ative dependence between the doses of copper ions and the number of eukar-
yotic green algae and seaweed diatoms is revealed (with correlation coeffi-
cients from -0.5150 to -0.9977). The increasing concentration of copper also
has a negative effect on development of prokaryotic phototrophs (cyanobac-
teria) under crops of mustard and peas (with correlation coefficients from -
0.9614 to -0.9738). At the same time the increasing concentration of copper
practically doesn’t influence the development of cyanobacterial complexes
under wheat crops (coefficient of correlation -0.0090). Fluctuations of the
amount of algae and cyanobacteria in soil under the influence of copper ions
lead to change in algocyanobacterial population structure of complexes. As a
rule, technogenic influence leads to the effect of cyanofitization which is
shown in increase of the share of cyanobacteria in phototrophic structure of
the populations under the influence of various pollutants. Here the effect of
cyanofitization of algo-cyanobacterial complexes is observed only in the op-
tion with introduction of copper ions increasing concentration under wheat,
where the contribution of cyanobacteria to the structure of phototrophic
complexes increases from 66.9% in control to 87.3% (Cu® " 300 mg/kg). Thus
in agroecosystems a certain impact is made by higher plants on the develop-
ment of phototrophic microbial groups owing to certain features of root sys-
tem development and of carrying out nutrients from soil and allocated exo-
metabolites which is shown in intensity of algae and cyanobacteria reproduc-
tion in soil under various cultures.
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AHHOTAIUA Abstract

3amada CTaThu — paCCMOTPETh KOMIUIEKC ITOAX0I0B U METOAOB, KOTOPHIHA
MO3BOJIMJI IOJTYYUTh LEOCTHYIO KapTUHY MUPOT€HHON JMHAMHUKU YKOCUCTEM Ha
TEPPUTOPUU TPUPOJHOTO 3anoBenHuka «bypewHckuit» (ropHble Ta&XHBIE U
roJbloBble JaHamadTel). Mcrnonb30BaHbl CleayONe MaTeprabl, MOAX0Abl U
METOABI BBISIBIICHUA JUHAMHWYCCKUX CBsI3el dKocucTeM. B mponecce ncrajaibHO-
MapUIPyTHBIX ~HCCJIEJOBAaHUI  BBIMOJHEHBl TOJHbIE Te000TaHWYECKUE M
naHamagTHRIE onMcaHus MNPoOHBIX Iuiomianei. Ocoboe BHUMaHUE YAENIECHO
NpU3HAKaM NHPOTEHHON HAPYIIEHHOCTH: OTHEBBIM IOANAIMHAM Ha >KUBBIX
NIEpEBBSIX, CYXOCTOE M BaJIeKe, YIIISIM B MOUYBE. BaXHYIO pOJIb CBHITpA METO[,
koTopbiii B.JI. AuekcanapoBa Ha3Bajlla «yCTaHOBJIEHHE CYKIIECCHOHHBIX
(BpeMEeHHBIX)  CBsi3ell Ha  OCHOBAaHMM  W3YYEHHUS  MPOCTPAHCTBEHHBIX
(9KoJIOTMYeCKUX M (UTOLEHOTHYECKUX) psAAoB coolmiecTB». B mpouecce
KJ'IaCCI/I(bI/IKaIII/II/I U OopJuHAllMU PACTUTCIIBHOCTU BBIIIOJIHCH paSHOHHaHOBBII)'I
aHallM3 PACTUTENBHOTO IOKpOBAa M JaHAMWAPTOB, IS KaKJIOro Kiacca
PACTUTCIIBHOCTHU BBIABJICHBI JKOJIOMYCECKasd HHIIA U )II/IHaMI/I‘—IeCKI/Iﬁ CTaTycC.

The aim of the paper is to consider a complex of approaches and
methods. These approaches and methods allowed to obtain a holistic picture
of pyrogenic dynamics of ecosystems on the territory of the Bureya natural
reserve (mountain taiga and bare alpine landscapes). Special materials, ap-
proaches, and methods of identification of dynamic relationships of ecosys-
tems were used. Geobotanical and landscape releves of sample plots were
made. Special attention was paid to the signs of fire disturbance: fire mark-
ings on living trees, deadwood and fallen, and coals in soils. The method of
«the establishment of the succession (temporal) relations based on the study
of spatial (ecological and phytocenotic) rows of communities» offered by
V.D. Aleksandrova has played an important role. In the process of classifi-
cation and ordination of vegetation, diverse analysis of vegetation cover and
landscapes was made, an ecological niche and a dynamic status for each
vegetation class was revealed. Sets of topographic maps and satellite images

of different time incorporated into the geographic information system are
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BaxxHelmMu HMCTOYHUKAMH HHGOPMAIMK O TOXKapax MOCIYXKIIH HaOOpPbI
Tonorpa@uuecKkux KapT W KOCMHYECKHX CHUMKOB pPAa3HOTO BpEMEHH,
BKJIFOYEHHBIE B TreonH(pOpManMoHHyl0 cuctemy. CocTaBieHa Kapra rapei
nociaeanero  crojetus. Ocobas  pojib  NPUHAUIEKUT  YHUBEpPCAJIbHOMU
reo00TaHWYECKON KapTe, MmoAroToBieHHoW B MacmTadbe 1 : 200000. Ona
MO3BOJIMJIA TOJY4YUTh OOJee IENOCTHYIO KapTHUHY JWUHAMHKUA PACTUTEIHLHOTO
nmokpoBa. B pe3ymbrare mis  paccMaTpuBacMOM TEPPUTOPHH  BBISBIICHBI
OCHOBHBIC TTUPOTCHHBIC CEPHH PACTUTEIBHOCTHU: KaTacTPO(PHIESCKHE CMEHBI ITOJT
BO3ICHCTBHEM MOKapoB i MOCJICTIOKAPHBIC BOCCTAHOBUTEILHBIE
(leMyTalMOHHbIE) CYKLIECCUU.

important sources of information about fires. The map of burnt areas of the
last century was elaborated. A special role belongs to the universal geobo-
tanical map prepared at a scale of 1 : 200000, the map allowed us to obtain a
more completed picture of dynamics of vegetation cover. As a result, main
pyrogenic series of vegetation are revealed: both catastrophic changes under
fire impact and after-fire demutation successions.
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AHHOTALUA Abstract

B cratbe 06cyxmaercs BO3MOXXHOCTh MCIOJb30BAHUS IMU(PHUTHBIX IHa-
HOTIPOKapHOT U BOJOPOCIIEN ISl OLIEHKHU COCTOSIHUS OKpYy»Katoleil cpensl. [Ipu-
BEJICHBI PE3yJIbTaThl UCCIEAOBAHUN AMU(PUTOB BOAHBIX U HA3EMHBIX IKOCHCTEM
IOxnoro Ypana. I[IpeacraBieHa TakCOHOMUYECKass U AKOJIOTHYECKAsT XapaKTe-
pPUCTHKA dMU(DUTOB B PEUHBIX IKOCHCTEMAX, B PEKPEAIIMOHHBIX M MPOMBIIILICH-
HBIX 30HaX FOPO/IOB, BJIOJIb aBTOMAarucTpajieil 1 Ha 0co00 OXpaHsSEeMbIX MPUPO/I-
HBIX TEPPUTOPUSIX.

The article discusses the ability of using epiphytic algae and cy-
anoprokaryota for environmental assessment. The results of studies of epi-
phytes in aquatic and terrestrial ecosystems in the Southern Urals are con-
sidered. The taxonomic and ecological characteristics of epiphytes in river
ecosystems and recreational and industrial areas of cities, along highways
and in the territories of Protected Areas are represented. There were found
196 indicators of saprobity in water ecosystems. The saprobity indexes
range from 1.1 to 2.14 in the studied rivers. Small mountain rivers (the Uz-
yan, the Sargaya, the Basu) and riverheads (the Belaya, the Ai) contain the

purest water. Saprobity ratio is 1.1-1.4 and 1.52—1.7 respectively. Thus the
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water of the studied rivers belong to 11 and Il purity classes. Epiphytic algae
and cyanoprocaryots of industrial areas, along highways are characterised
with a little depletion of species composition. But there are no significant
changes in taxonomic structure restructuring, dominant complex as com-
pared to the control. Thus the terrestrial epiphytic algae and cyanoprocaryots
are inappropriate for bioindication use.
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[TepBbIil OMBIT OLICHKH PUCKA UCYE3HOBEHHS JHEBHBIX derryekpbuibix (Lepidop-
tera, Rhopalocera) no cucreme kputepueB u kareropuii MexayHapoIHOTO COKO3a
OXpaHbl IPUPOJIBI Ha TeppuTopun Pecry6irku Komu

The first experience of assessing extinction risk of Butterflies (Lepidoptera,
Rhopalocera) on the system of criteria and categories of the International Un-
ion for Conservation of Nature on the territory of the Komi Republic

ABTOpPBI

Contributors

A.I'. TatapuHoB, k.0.H., B.H.C., O.W. KynakoBa, k.0.H., H.C.
WuctutyT 6uonorun Komu HayuHoro nentpa Ypanbckoro otnenenus PAH

167982 Poccusi, Pecniybnuka Komu, r. CeiktbiBKap, yii. KommyHuctuueckas, .
28

A. G. Tatarinov, O. I. Kulakova,
Institute of Biology of the Komi Science Centre of the Ural Division RAS,
28 Kommunisticheskaya st., Syktyvkar, Komi Republic, Russia, 167982

e-mail e-mail
andrei_tatarinov@mail.ru; iduna@rambler.ru andrei_tatarinov@mail.ru; iduna@rambler.ru
AHHOTAIUSA Abstract

B cratee npencraBieHbl pe3yiabTaThl IIPEIBAPUTEIBHON OLIEHKH pHUCKa
ucue3HoBeHUs 108 BUIOB THEBHBIX YEUIYEKPBUIbIX HAa TeppUTOpUn PecnyOnnku
Komu ¢ ucnons3zoBanuem cucreMsl kateropuii u kpurepues MCOII. Ycranos-
JIEHO, YTO COCTOSTHUE YMCIEHHOCTH Nonyasuuii 81 Bua BbI3bIBAET HAUMEHBIIINE
onacenus (kareropusi LC), ais oueHku 19 BUIOB MOKa HEIOCTATOYHO JAHHBIX
(DD), mects BumoB — Parnassius corybas, Argiades glandon aquilo,
Polyommatus eros taimyrensis, Euphydryas iduna, Oeneis magna, Pyrgus
andromedae — oreHeHbl KaK HaXOISIIHECS B COCTOSIHUM, OJIM3KOM K yrpoxae-
mMomy (NT), nepnamyrpoBka Clossiana tritonia u r0>KHOTHMaHCKHE MOITYJISIIIN-
OHHBIC TPYNIHMPOBKU MapycHuka Driopa mnemosyne oTHeceHbl K KaTeropuu
«Ysa3Bumbie», VU.

Butterflies are among the most profoundly studied Insects on the
Komi Republic where 132 species of butterflies are found. By now almost
complete data are obtained on the Butterfly species composition, dissemina-
tion and particulars of their ecology, as well as on the status and long-term
dynamics of their populations. Driopa mnemosyne, Parnassius corybas, Is-
soria eugenia, Clossiana tritonia, Euphydryas iduna are considered rare or
are threatened with extinction and included in the Red Book of the Komi
Republic. 14 Butterfly species are included in the Application of the Red
Book.

In order to unify approaches to composing national and regional Red
Books the IUCN Species Survival Commission has developed a system of
categories based on the comprehensive assessment of rarity of biological
objects using standard qualitative and quantitative criteria of IUCN Red List
Categories and Criteria: Version 3.1.

This article outlines the results of preliminary assessment of extinc-




tion risk of 108 Butterfly species according to the IUCN system of catego-
ries and criteria. It is established that the population state of 81 species is of
least concern (category LC). For assessing 19 species the data was insuffi-
cient (DD). 6 species: Parnassius corybas, Argiades glandon aquilo, Poly-
ommatus eros taimyrensis, Euphydryas iduna, Oeneis magna, Pyrgus an-
dromedae are assessed as near threatened (NT). The species Clossiana tri-
tonia and local populations of Driopa mnemosyne from Timan Ridge are
classified as Vulnerable (VU).

The assessment of Butterflies extinction risk contributes to the relia-
ble list of rare species for the third edition of the Red Book of the Komi Re-
public.
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AHHOTAIIUSA Abstract

B crarbe nmana skosoruyeckasi XapakTepUCTHKa SHTOMOGAyHbI Topoja
CoikTbiBKapa. B r. CbIKThIBKape U €ro OKpecTHOCTSIX oTMedeHo 1162 Buaa uie-
HUCTOHOTHX, MPUHANICKAIIUX MATH Kiaccam, 28 orpsagam, 202 cemelcTBaM.
OTMeueHBbI CE30HHBIC ACTIEKTHI U3MEHEHHSI COCTaBa M IKOJIOTHYECKOM CTPYKTY-
PBbI PHTOMOJIOTHYECKUX KOMIUIEKCOB. IIpeacTaBieH crucok BHUIOB HACEKOMBIX-
(EeHOMHIMKATOPOB CE30HHOTO PAa3BUTHSI MPUPOBI B YCIOBHSIX T. CBHIKTHIBKApA.
BrisiBneHbl Hanboliee MacCcOBBIE, XOPOIIO MACHTH(PHUIMPYEMbIE BUIbI HACEKO-
MBIX, Jaroire (PeHOTOTHISCKUN OTKIIMK Ha U3MEHEHUS YCIIOBUM OOUTaHUSI.

The article presents ecological characteristics of entomofauna of the
city of Syktyvkar. The objectives of the study are: 1) to study the species
composition of entomofauna of Syktyvkar and its trophic structure; 2) to
identify different interest representatives of insects in conditions of urban
landscapes; 3) to establish the influence of aspect landscape characteristics
of urban-forest ecosystems on insects. Syktyvkar and the surrounding area is
inhabited with 1162 species of arthropods belonging to five classes, 28 or-
ders, a total of 202 families. Seasonal aspects of changes in the composition
and ecological structure of entomological complexes is marked. A list of
species of insects, which are phenological indicators of seasonal change in
conditions of Syktyvkar is presented. The most abundant and well identified
species of insects having phenological response to changing habitat condi-
tions were specified. The character of seasonal changes in insects species
composition in urban environment differs from that in forest biocenoses.
Available data included in the nature calendar of the city contains 11 natural
phenomena associated with insects. They can be taken as the basis for phe-
nological monitoring of urban areas. It is proposed to include insect species
as objects of urbo-monitoring of both the insects and the type of damage
inflicted. Among the latter is the gauls formed by insects. Because insects
are so numerous and easily identified as representatives of Scarabaeidae
bugs, beetles, long-horned beetles, butterflies Aporia crataegi. Bird cherry
ermine moths belong to the group of the anthropogenic impact resistant spe-
cies. In urban-forest ecosystems there are also species of the genus Formica




which indicate vulnerable habitats.
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AHHOTAIHA Abstract

Jlroburenbckas ¢Gopma OpraHu3alMd Y4YETHBIX pabOT U METOJHUYECKOe
HECOBEPIIIEHCTBO HETaTUBHO BJMSIOT Ha COCTOSIHME PECYpCOB OXOTHUYBUX KHU-
BOTHBIX M 3()(pEeKTUBHOCTH X031HCTBOBaHUSI. METOMUECKHE M TEXHOJIOTHYECKHE

An amateur form of organization of accounting activities and meth-
odological shortcomings have a negative impact on the state of hunting ani-
mals resources and management effectiveness. Methodical and technological




WHHOBAIlMK HOBOW CHCTEMbl MOHHUTOPHHIAa M KBOTHPOBAHHS OO0ECIEYUBAIOT
OCYILECTBIICHHE POPECCHOHATBLHOTO BEICHHs YUETHBIX pabOT B CHCTEME TOCY-
NapCTBEHHOTO MOHUTOPHHTA, (DOPMHUPYIOT HOBBIH YPOBEHb KOHIICTITYaJbHBIX
pEIIeHU 1 METOANYECKHUX MOIXO0/I0B B YIPABICHUU MOMYJISIUIMH OXOTHUYBUX
KUBOTHBIX. OCHOBHBIC YCOBEPIICHCTBOBAHUS — aBTOMATHUYECKash PETUCTPAIIHS
JMaHHBIX y4€Ta C MOMOIIBIO MPOTPAMMHOIO MPHIIOKEHUS K MOOWIIBHBIM 3JIEK-
TPOHHBIM YCTPOWCTBAM, MOBBIIIAONIAS CKOPOCTh U KOM(MOPTHOCTH MPOBEACHUS
yuéTa, NCKIII0OYeHHE pydyHOH paboTHl Ha JTare BBOJA JAaHHBIX Y4€Ta B POTpam-
My pacdy€ToB, aBTOMaTH4YeCKasi 00pabOTKa JaHHBIX y4€Ta, pacuéT KBOTHI 1OOBIYU
0€3 HCIONIb30BaHMUs OLEHKH YHCICHHOCTH, BO3MOXXHOCTH BBIOOpa CTpaTeTUu
KBOTHPOBaHHUs. B TEXHOIOTMHM y4éTa WCIIOJIB30BaHbl OCHOBHBIC PA3IUYUs 2-X
TUIIOB POCTa MOMYJISALIUN BHJIOB: «3aBUCALINX» (JIOCh, OJICHU H JpP.) U «HE 3aBH-
csammx» (Oenka, 3as1-0esK U JIp.) OT IUIOTHOCTU. Y HEPBBIX YCTOMUYUBOE (JIOTH-
CTHYECKOE) U3MEHEHHUE C MPEJICKa3yeMOM YHCIEHHOCThIO, Y BTOPBIX — OBICTPBIN
POCT TI0 9KCIIOHEHTE Wi ¢ (pa3aMu moabEmMa | crajga B BUIC «IIHIbD». [t KBO-
TUPOBAHMS JOOBIYM Y BHIOB-IKCIIOHEHTOB IPUMEHSIETCS MOJIETh «T'0JI0OBOTO H3-
JMILIKA yposkasi», 10 KOTOPOM HOopMa coriacyercs ¢ (a3oil uKkiIa pocra, CKOpo-
CTBIO POCTA W TOJIOM MHUKA YUCIEHHOCTH. Y BHJOB-JIOTHCTUKOB IPH HapalluBa-
HUM IUIOTHOCTH NPUMEHSETCS MOJENb «YyCTOHYMBOTO Yypoxkas», 10 KOTOPOH
KBOTa KOPPEKTHPYETCS Ha BEJIMYMHY TPEHA C 3alo3/aHueM Ha 4 Toja, a rmocie
JOCTMDKEHUS] ONTUMAJIBHOW TUIOTHOCTH PACcCUMTHIBAECTCS MO TEXHOJOTHM «I10-
CTOSTHHOTO YPOBHS NOOBIYm». IlpeoskeHHbIe N3MEHEHHsI UCKITIOYAIOT Ciia0ble
3BEHbs B CYILECTBYIOLIEM MOPSAAKE MOHUTOPUHTA U KBOTHPOBAHUS, AETIAIOT CH-
creMy Oosiee TpoheCCHOHATLHON, MOBBIIIAIOT KOPPEKTHOCTH OLIEHOK, BO3MOXK-
HOCTb MPaKTHUYECKOTO YIpPaBJIEHHUs pecypcaMi OXOTHUYBHMX JKUBOTHBIX, 3P (pek-
TUBHOCTBIO OXOTHHYBETO X03s1iicTBa Poccuu B 1ienom.

innovation, the new system of monitoring and setting quotas will ensure the
implementation of professional conduct of census work in the system of
State monitoring, form a new stage of conceptual solution and methodologi-
cal approaches in game animals populations management. Key improve-
ments include registration of automatic data logging via software application
for mobile electronic devices, which increases the speed and comfort of the
account, with the exception of handwork at the stage of entering records in
the calculations, program automatic processing of accounting data, calcula-
tion of quotas without estimating abundance, quota selection strategy oppor-
tunity. The technology of accounting is based on the main differences of 2
types of population growth: 1. «dependent» on the density (moose, deer and
others); 2. «independent» on the density (squirrel, hare, etc.): the former
shows sustainable (logistics) change with a predictable number, the latter
shows rapid growth at an exponential rate, or with the phases of rise and fall
in the «saw» form. For assignment of quotas for exponental-rate species the
model of «the annual surplus of the yield» is applied, it helps to make the
rate compatible with the phase of the growth cycle, growth rate, and the peak
year. For species-logisticians at escalating density the model of «sustainable
yield» is applied, according to that the quota is adjusted by the amount of the
trend with a delay of 4 years, and after achieving optimal density it is calcu-
lated according to the «permanent production level» technology (PUD).

The amendments proposed eliminate the shortcomings in the existing
procedure of monitoring and setting quotas, make the system more profes-
sional, improve the correctness of assessment, offer the possibility of practi-
cal management of game animals resources, contribute to hunting efficiency
on the whole.
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AHHOTALUA Abstract

[IpencraBieHB! JaHHBIC 110 TIOTYYSHHUIO U HCITOJIB30BAHHIO MOTU(DHUITH-
POBAHHBIX TYMHUHOBBIX KHUCJIOT — KPUOCTPYKTYPUPOBAHHBIX, THMATOMETIAHOBBIX,
(bOPMUITHPOBAHHBIX, OKCUTYMHUHOBBIX, a30TIPOU3BOJIHBIX, (PYIBBOKUCIIOT B Ka-
4eCTBE JETOKCHIIMPYIOIMUX areHToB mo otHomeHuto k Cd (1), Pb (II), Cu (II) B
BEreTallMOHHBIX SKCIepuMenTax ¢ Latuca sativa L. CunTe3supoBaHHbBIE TYMHHO-
BbIE MPEMapaThl OKA3bIBAIOT CTUMYJIHPYIOIIee TeHCTBUE HA YPOKAWHOCTH caja-
Ta. B mpucyTcTBHH TSOKETBIX METAIOB MOAM(UITMPOBAHHBIC TTPEIapaThl OKa-

The complexing properties of humic substances are of primary im-
portance for their application as detoxifying agents. The promising approach
for enhancing solubility and detoxication potential of metal-humics com-
plexes is incorporation of various groups into the structure of humics. The
enriched humic materials can be used as flushing agents for heavy metal
polluted sites and as chelating agents for production of microfertilizers. The
objectives of this study are: 1) to synthesize a set of humic materials (cryo-
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3BIBAIOT paznuuHoe AeTokcuiupyromee Bausaue Ha Cd (II), Pb (IT) u Cu (1I),
COOTBETCTBYIOIIIEE UX CPOJCTBY K YKa3aHHBIM METaJlJIaM COTJIACHO BETMYMHAM
KOHCTaHT YCTOMYMBOCTH 00PA3YIOIIUXCSI MEXKITy HUMH KOMIUIEKCOB.

structured, hymatomelanic, formilated, oxyhumic, N-reached and fulvic ac-
ids); 2) to assess potential toxicity and detoxifying properties of the humic
derivatives with respect to Cd (11), Pb (I1), Cu (II). Humic acids (HA) from
oxidized brown coal were used for modification. Assessment of the toxicity
of the derivatives obtained and of their detoxifying properties was per-
formed using vegetative experiments with Latuca sativa L. The humic de-
rivatives did not exhibit adverse effects onto lettuce. Both parent and modi-
fied humic materials displayed high detoxifying properties with respect to
heavy metals. So, the detoxification effects of the oxyhumic, fulvic and cry-
ostructed humic materials are slightly stronger as compared to those of the
parent materials. A decrease in detoxifying effect is much bigger for Cd(l1)
and Pb(l1), than for Cu(ll). The lower detoxifying efficiency of the humic
derivatives compared to the parent material corroborates well the data on
metal-binding properties of the humics with respect to Pb(11), Cd(l1), Cu(ll).
The obtained results allow to consider modification as a promising tool for
obtaining soluble metal-HA complexes.
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AHHOTAIUSA

Abstract

XaHTeI-MaHCUCKUM aBTOHOMHBIN OKpyr-FOrpa 3aHuMaeT rnepBoe MecTo
B Poccun mo no0brue He(TH, HO TaKkKe JUAUPYET U MO YUCIY Ype3BBIYAHBIX
CUTyallui, CBSI3aHHBIX C pa3nuBaMu HepTU U HedTEenpOAYKTOB. 3ajaueii uccie-
OBaHUSI ObUIO M3YYEHHE B TIOJIEBOM OIBITE BO3MOXXHOCTH NPHUMEHEHHS IpH-
POIHOrO KOHCoOpIMyMa MukpoopranusmoB Acinetobacter sp. Ub JAT-5.1/1 u
Ochrobactrum sp. Ub JIT-5.3/2, BblieNeHHOTO aBTOpaMHU paHee Ui OYHCTKU
HedTe3arpa3HEHHON MOYBBI HA TEPPUTOPHH TOr0 peruoHa. ONBITHBIN Y4acTOK
(3apociiee jJecomM OOJIOTO, CTENEHb 3arpsi3HEHHs] HE(THIO OYCHBb BBICOKAS —
70,3% (macc.)) ObUT pa3OoUT HA JEISTHKU TUIOMIAABI0 1 M 2, KaXIyI0 U3 KOTOPBIX
B ceHTs10pe 2013 roga onHokpaTHO 0OpaboTtanu 1 1 GakTepHanbHON CyCIeH3UH
¢ Turpom 1-108 KOE/mi1. [Tomumo KOHCOpIIMyMa B KaueCTBE BapHAHTOB CPAB-
HEHMsI MCIIOJIb30BaIK IntamMm Oakrepuii Pseudomonas sp. Mb-1.1, cnocoOHbIii
pasznaratb He)TENPOAYKTHI B YCIOBUSAX HU3KUX IMOJIOKUTEIBHBIX TEMIIEPATYp, &
TaK)Ke CMECh ATHX OakTepuil B paBHBIX KoiuyecTBax. KOHTpoieM ciyKuiu Je-
JISHKY 0€3 MHTPOAYKUMH MHUKpoopraHuzMoB. [lis oneHku >(QQeKTHBHOCTH
pUMEHEeHHs OUOoTNpenapaToB KOHTPOJIUPOBAIN CTENIEHb PAa3JIOKEHUs YIIEeBOJI0-
POJIOB M YHCIICHHOCTh OCHOBHBIX (PM3UOJOTHUECKUX TPYII MHUKPOOPTaHU3MOB,
y4acTBYIOUIMX B OMOTpaHCc(OpMaluu HEPTENPOIYKTOB (TeTepOTPOPHBIX aMMO-
HUGDUIUPYIOUINX U YITIEBOAOPOJOKUCIAIOMNX ). 3a 9 MecsleB SKCIIepUMEHTa Ha
nersHKaX, 00paboTaHHBIX KOHCOPIIMYMOM MHKpoopranu3moB Acinetobacter sp.
Wb JIT-5.1/1 u Ochrobactrum sp. Ub JIT-5.3/2, konu4ecTBO OCTAaTOYHBIX yTIJjie-
BOJIOPOJIOB yMeHbIIMIIOCh 10 40% (1o Macce), a YMCIEHHOCTh TeTepOoTPO(HBIX
AMMOHU(DHUIMPYIOMINX U YIIIEBOJOPOJIOKUCISIONINX OaKkTepuil yBeIuuuIach Ha
2-3 nopsaka. [lomyyeHHble JaHHbBIE MPAKTHUECKU COBIAAAIOT C Pe3yJbTaTaMu,
JIOCTUTHYTBIMHU TIPH BHECEHHHU TICUXPOTOJICPAHTHOTO mrtamma Pseudomonas sp.
Wb-1.1. Ha KOHTpOJIbHBIX AeNsHKaX 0e3 MHTPOAYKIIMH OHONpenapaToB YHCICH-
HOCTh TEeTePOTPOGHBIX AMMOHU(PHUIMPYIOUINX ¥  YIIIEBOJIOPOIOKUCIISIONIIX
MHUKPOOPIaHU3MOB OCTaJlach Ha MPEXHEM YPOBHE, a CoJiepKaHue HePTernpoayK-
TOB YMEHBIIIUJIOCH HE3HAUUTEIBHO (110 67,1%). braronapst BeICOKOW mpuKkrBae-
MOCTH KOHCOPLIMYM MHKPOOPTaHH3MOB CIIOCOOCTBYET HE TOJIBKO OUMUIICHUIO OT
3arpsi3HEHUs] HEPTHIO, HO W Y/UIMHEHHWIO PEKYJIbTHBAIIMOHHOTO CE€30HA Ha He-
CKOJIBKO MECALIEB U TIOITOMY PEKOMEHIYyeTCs B KaueCTBE OCHOBBI OMOIIpenapara

Khanty-Mansiysk autonomous okrug Ugra takes the first place in oil
mining, it also has the biggest number of emergency situations connected
with spills of oil and oil products. This paper shows the results of the field
experiment of application of the natural consortium of microorganisms Aci-
netobacter sp. IB DT-5.1/1 and Ochrobactrum sp. IB DT-5.3/2 in cleaning
oil-polluded soil in the region. The sample area (a wood-overgrown bog
with a very high degree of oil-pollution — 70.3% (mas.)) was divided into
allotments of 1 m2. In September, 2013 each allotment was treated with 1
litre of bacterial suspension with the titre 1-108 cells/ml. Apart from the
bacterial strain Pseudomonas sp. IB-1.1 capable of decomounding at a low
positive temperature was used for comparing with. To assess the efficiece of
the iopreparations we controlled the degree of carbon decomposing and the
number of main phisological groups of microorganisms participating in oil
products biotransformation (heterotrophic ammonifying and hydrocarbon-
oxidizing). During 9 months of experiment at the allotments breated with
the microorganisms consortium the number of residual hydrocarbons de-
creased to 40% (in mass) and the number of heterotrophic ammonifying mi-
croorganisms and hydrocarbon-oxidizing microorganisms grew by 2-3 or-
ders of magnitude. The data obtained coincide with the results aquired at
introduction of the psychrotolerant strain Pseudomonas sp. 1B-1.1. At the
control allotments without biopreparations introduction the number of het-
erotrophic ammonifying and hydrocarbon-oxidizing microorganisms did not
change and the amount of oil products decreased slightly (to 67.1%). Due to
high survival abitity the microorganisms consortium helps to clear oil pollu-
tion as well as to prolong the recultivation season by several months. The
consortium of microorganisms Acinetobacter sp. IB DT-5.1/1 and Ochro-
bactrum sp. IB DT-5.3/2 is recommended as a basis of bioreparation for soil
restoration in the zone of cold and moderate climate in autumt and early
spring.




U1l BOCCTAHOBJICHHSI TPYHTOB B 30HE XOJOJHOIO M YMEPEHHOro KjuMaTa oce-
HBIO Y paHHEH BECHOM.

Ki1roueBnle cjioBa

Keywords

HedTe3arpa3HEHHAs 104Ba, KOHCOPIIUYM MUKPOOPTaHU3MOB, OMOJECTPYKIUS,
reTepoTpoHbIE AMMOHU(DUIUPYIOIINE MUKPOOPTaHU3MBI, YTIEBOAOPOAOKUCIIS-
FOILIE€ MUKPOOPTraHU3MbI

oil-polluted soil, consortium of microorganisms, biodestruction, heterotrophic
ammonifying microorganisms, hydrocarbon-oxidizing microorganisms

Jlureparypa

Reference

1. HayuHo-aHaJIMTUYECKUI LIEHTP pPallMOHAIILHOTO HEAPOIoJib30BaHus um. B.M.
[nunsmana. URL:  http://  www.crru.ru/dobicha.html (nara oOpamenus
21.01.2016).

2. Ymxos b. E., lonunrep B. A., 3axapoB A. U. OcoGennoctu HedTAHOrO 3a-
IpS3HEHUS] TEPPUTOPUN XaHThI-MaHCHICKOTO aBTOHOMHOTO OKpyTra // BectHuk
PKOJIOTHH, JecoBeneHus U tanamadroBeaeHus. 2008. Ne 8. C. 15-21.

3. O cocrostHuM OKpyxaromiei cpeapl XaHThI-MaHCHICKOTO aBTOHOMHOIO
okpyra — FOrper B 2006-2007 rogax. MHpopmaloHHbli OroyieTeHb. XaHThI-
Mancuiick: OAO «HIIL Mouutopunry», 2008. 117 c.

4. O cocTosHUM OKpyXaroleid cpeapl XaHTbl-MaHCHUHCKOr0O aBTOHOMHOTO
okpyra — FOrpsr B 2008—2009 romax. MudopmanimoHHslii O10/UI€TeHb. XaHTHI-
Mamncuiick: OAO «HIILl Monutopunr», 2010. 132 c.

5. OO0 skonoruueckoil curyanuu B XaHTbl-MaHCHUIICKOM aBTOHOMHOM OKpYyTe —
Orpe B 2011 r. JJoknan. Xautei-Mancutick: OAO «HIIL Monutopunry», 2012.
139 c.

6. OO0 3KOJIOrHYecKoi CUTYyalluu B XaHTbI-MaHCHIICKOM aBTOHOMHOM OKpYre —
IOrpe B 2013 1. loknan. Xantei-Mancutick: OAO «HIIL Mouutopunry, 2014.
200 c.

7. AnexceeB A.}O., 3a6enun B.A., Ky C.A., [lymxkapes H.C. IIpaktuka Guono-
rudeckoi pexyiabTuBaiuy / Hedrsaoe xozsiictBo. 2006. Ne 12. C. 98-99.

8. AnekceeB A.1O. He naBpenu // [Ipombimnennocts u 3xonorust Cesepa. 2011.
Ne 5-6 (13-14). C. 40-47.

9. Kazannesa M.H., Kazannes A.Il., 'ames C.H. Xapakrepuctuka HedTIHOTO
3arpsi3HCHUST TEPPUTOPUU MaMOHTOBCKOTO MecTopojaeHus HedTu //BecTHuk
DKOJIOTHH, JecoBeeHus 1 JanamadToeaenus. 2001. Ne 2. C. 86-90.

10. JlorunoB O.H., Cumnmie H.H., boiiko T.®., l'anum3snosa H.®d. Muxkpo-

1. V.1. Shpilman Research and Analytical Centre for the Rational Use of the
Subsoil. URL: http://www.crru.ru/ dobicha.html (date of the ad-
dress)21.01.2016 (in Russian).

2. Chizhov B.E., Dolinger V.A., Zakharov A.l. Specifity of oil pollution on
the territory of Khanty-Mansi national region // Vestnik ekologii,
lesovedeniya i landshaftovedeniya. 2008. Ne 8. P. 15-21 (in Russian).

3. About a state of environment of Khanty-Mansi Autonomous okrug-Ugra
in 2006-2007 vyears. Informatsonniy bulleten. Khanty-Mansiysk: OAO
«NPC Monitoringy». 2008. 117 p. (in Russian).

4. About a state of environment of Khanty-Mansi Autonomous okrug-Ugra
in 2008-2009 years. Informatson niy bulleten. Khanty-Mansiysk: OAO
«NPC Monitoring». 2010. 132 p. (in Russian).

5. Ecological situation of Khanty-Mansi Autonomous okrug-Ugra in 2011
year. Doklad. Khanty-Mansiysk: OAO «NPC Monitoring». 2012. 139 p. (in
Russian).

6. Ecological situation of Khanty-Mansi Autonomous okrug-Ugra in 2013
year. Doklad. Khanty-Mansiysk: OAO «NPC Monitoringy». 2014. 200 p. (in
Russian).

7. Alekseev A.Yu., Zabelin V.A., Kuts S.A., Pushkarev N.S. Practice of
biological soil reclamation // Neftyanoe khozyaistvo. 2006. Ne 12. P. 98-99
(in Russian).
8. Alekseyev A.Yu. Don’t do much harm // Promyshlennoste i ekologiya
Severa. 2011. Ne 5-6. P. 40-47 (in Russian).

9. Kazantseva M.N., Kazantsev A.P., Gashev S.N. Characteristic of oil pol-
lution at Mamontovskoye oil-field // Vestnik ekologii, lesovedeniya i land-
shaftovedeniya. 2001. Ne 2. P. 8690 (in Russian).



http://www.crru.ru/

OHOJIOTUYECKHE TEXHOJIOTMM B PEKYJIbTUBAIMU HePTe3arps3HEHHBIX IOYB H
TEXHOTEHHBIX 0TX0/10B. M., Hayka, 2009. 112 c.

11. JlJorunoB O.H., CynranoB .M., YerBepukon C.I1., lagnetmun T.K., Kop-
mryHoBa T.1O., Cronsaposa E.A., MyxamarasspoBa C.P., Koosizesa H.B. Kon-
COpLIMYM IIITaMMOB MHKpoopranuzmoB Acinetobacter sp. u Ochrobactrum sp.,
UCTIOJIb3YEMBIH JJIsi OYMCTKH BOJIBI M TIOUBHI OT HETH U HepTenpoaykToB // I1a-
TeHT P® Ha nzobperenue Ne 2553540 (20.06.2015). brosr. Ne 17.

12. KopmynoBa T.IO., MyxamarnespoBa C.P., JlorunoB O.H. Koncopumnym
MUKPOOPTaHU3MOB, OKUCIAIOIMNNA HedTsHble yrieBogoposl / BectHuk bari-
kupckoro yausepcutera. 2013. Ne 3. C. 734-735.

13. Yerepuxon C.II., Bannymuun 3.I'., I'apeeBa O.P., bakaesa M./I., Kopury-
HoBa T.1O., Jlorunos O.H. buopemeananus 3amMa3y4eHHOTO I'pyHTa C IIOMOILBIO
MUKpOOHOJIOTHYeCKUX TpemnaparoB // BectHuk bamkupckoro yHuBeEpcuTeTa.
2013. Ne 3. C. 723-725.

14. Kopurynosa T.1O., JlorunoB O.H. OnbIT npuMeHeHUs] KOHCOPLILYMa MUKPO-
OpPraHU3MOB-JIECTPYKTOPOB YIJIEBOJOPOAOB i 00€3BpeXUBaHUS HEPTEOTXO-
noB // CoBpeMeHHbIe po0ieMbl Hayku U oOpa3oBanus. 2014. Ne 3. Pexxum no-
cryna: http://www. science-education.ru/117-13407.

15. Jlorunos O.H., YerBepukos C.II., Kopmynosa T.1O., Bannymnun 3.1°., ba-
kaesa M. /1., @apyxuuH J[.®d. Ciocod 04nCTKH MOYB OT HE(PTHU B YCIOBUAX HU3-
KAX  TIOJIOKUTENIBHBIX ~ TeMIepaTyp  IMCHUXPOTOJIEPAHTHBIMH  OaKTepUsMHU
Pseudomonas sp. Wb-1.1 // Ilateur P® Ha wuzobperenue Ne 2539148
(10.01.2015). brom. Ne 1.

16. [TH @ 16.1.41-04 «MeTtoaunka BBIIOJTHEHUSI W3MEPEHH MacCOBOW KOH-
[EHTpalud HEePTENpOAYKTOB B NMpoOax IMOYB TPABUMETPUUYECKUM METOAOM.
2004. ITopran HopmatuBHbIX qokymeHToB. URL: http:// www.OpenGost. ru (na-
ta oOparmenus: 03.10.2013).

17. Raymond R.L. Microbial oxidation of n-paraffinic hydrocarbons // Develop.
Industr. Microbiol. 1961. V. 2. Ne 1. P. 23-32.

10. Loginov O.N., Silishchev N.N., Boyko T.F., Galimzyanova N.F. Micro-
biological technologies in recultivation of petropolluted soils and techno-
genic waste. M.: Nauka, 2009. 112 p. (in Russian).

11. Loginov O.N., Sultanov 1.M., Chetverikov S.P., Davletshin T.K.,
Korshunova T.Yu., Stolyarova E.A., Mukhamatdeyarova S.R., Kobyzeva
N.V. Consorcium of strains of microorganisms Acinetobacter sp. and
Ochrobactrum sp., used for purification of water and soil from oil and oil
products // Patent RF na izobretenie Ne 2553540 (20.06.2015). Bul. Ne 17
(in Russian).

12. Korshunova T.Yu., Mukhamatdeyarova S.R., Loginov O.N. The consor-
tium of microorganisms oxidizing oil hydrocarbons // Vestnik Bashkirskogo
universiteta. 2013. Ne 3. P. 734-735 (in Russian).

13. Chetverikov S.P., Valiullin E.G., Gareyeva E.R., Bakayeva M.D.,
Korshunova T.Yu., Loginov O.N. Bioremediation of oil-contaminated soil
by means of microbiological preparations // Vestnik Bashkirskogo universi-
teta. 2013. Ne 3. P. 723-725 (in Russian).

14. Korshunova T.Yu., Loginov O.N. Experience of application of consorti-
um of microorganisms destructors for neutralization of oil waste // Sov-
remennyye problem nauki i obrazovaniya. 2014. Ne 3. URL:
http://www.science-education.ru/117-13407 (in Russian).

15. Loginov O.N., Chetverikov S.P., Korshunova T.Yu., Valiullin E.G., Ba-
kayeva M.D., Farukhshin D.F. Method of cleaning soil from oil at low posi-
tive temperature with psychrotolerant bacteria Pseudomonas sp. IB-1.1 //
Patent RF na izobretenie Ne 2539148 (10.01.2015). Bul. Ne 1 (in Russian).
16. PND F 16.1.41-04 «Metod of measurements of mass concentration of
oil products in samples of soil by a gravimetric method». 2004. Portal nor-
mativnykh dokumentov. URL.: http:// www.OpenGost.ru (mara oOpamieHus:
03.10.2013) (in Russian).

17. Raymond R.L. Microbial oxidation of n-paraffinic hydrocarbons // De-
velop. Industr. Microbiol. 1961. V. 2. Ne 1. P. 23-32.

Pa3zgen 8

Section 8

XpoHUKa

The Chronicle



http://www.opengost/
http://www.science-education.ru/117-13407

HazBanmue

Title

II MexxnyHapoaHasi HaydHO-TIpaKTU4YecKast KoHGepeHIus, mocpsieHHas 105-
JIeTHIO CO AHS poXxaeHus npopeccopa Immmmu AnpuanoBusl Ltunoit «Bomo-
pOCIH U IMaHOOAKTEpUU B MPUPOTHBIX U CEIHCKOXO03IHCTBEHHBIX IKOCHCTEMAX)

Il International scientific-practical conference dedicated to the 105th anniver-
sary of birthday of professor Emilia Shtina «Algae and cyanobacteria in natu-
ral and agricultural ecosystems»

ABTOpBI

Contributors

JI.U. Jlompauesa, 1.0.H., mpodeccop,

BsiTtckas rocyaapcTBeHHas CEJIbCKOXO03MCTBEHHAS aKaieMusl,
610017, Poccust, r. KupoB, OkTa0pbckmii mpocnekT, a. 133
HNuctutyt 6uonorun Komu HI[ YpO PAH,

167982, Poccusi, Pecniy6mka Komu, r. ChIKTBIBKAp,

yi. Kommynucruueckas, 1. 28

L. I. Domracheva

Vyatka State Agricultural Academy,

133 Oktyabrsky Prospect, Kirov, Russia, 610017,

Institute of Biology of the Komi Science Centre of the Ural Division RAS,
28 Kommunisticheskaya st., Syktyvkar, Komi Republic, Russia, 167982

HaszBanue

Title

[TpaBuina ass aBTOpOB

Notes for contributors

HaszBanue

Title

[Tonoxenue o HY6HHK3HHOHHOﬁ OTHUKC KypHAJIa «TeopeTqucxaﬂ U NIpUKJIaaHasA
DKOJIOT U

Regulations on publication ethics of the journal «Theoretical and applied

ecology»




