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AHHOTAIUA Abstract

buonornyeckoe MoJenupoBaHHE B CHCTEMHOM SKOJIOTHM SIBIISETCS
3¢ (HeKTUBHON TEXHOJIOTUEH OLEHKHU OMOJIOrMYecKOro JIencTBUs (aKTOPOB
OKpyXkatomeld cpeasl. B paboTe naHO KOHIENTyalbHOE OOOCHOBaHUE
pa3pabOTKH MPOKAPUOTHUECKUX J1A00OPaTOPHO-aHATIMTUYECKUX MOJIENeH,
OLIEHEHbl NPEUMYIIECTBA U OTPaHUYEHUS HX HKCHEPUMEHTAIBHOIO
ucnonp3oBanus. [Ipemnokena kimaccuukamus MPOKAPUOTHYECKUX TECT-
MoJieJiel IO YPOBHIO CTPYKTYPHO-3KOJIOTHYECKOM OpraHu3aiuu, CBOMCTBaM
TecT-00beKTa (KJIETKH, COOOIIecTBa, MOMYNSALHMH, MHKPOOHOLIEHO3) U
COBOKYITHOCTU TecT-peakuuil (OMOMHIMKAaTOpoB U OuomapkepoB). JlaHo
OTIpeJIeIeHUe TEeCT-MOJENM KaK €IWHOW CHUCTEMbI, BKJIIOYAIOUICH TecT-
OpraHM3M, CHCTeMy OuomapkepoB [/ OWOWHAMKATOPOB, METOAUKY
WCIIBITAHUN B COOTBETCTBMU C TMPHUHIMIIAMH HaJIeXKalel 1adopaTopHOU
NPAaKTUKH, KPUTEPHUAIbHBIN ammapar A KaueCTBEHHOM/KOTMYECTBEHHOM
OIICHKHA (PAaKTOPOB OKpYyXKarolieh cpeapl pazHou mpupoabl. OOOCHOBaHBI
MOHATUS  CYyONOMYJSIMOHHBIX UM HAAMOMYJSLUMOHHBIX TECT-MOJIENEH,
OCHOBAaHHBIX Ha CBOHCTBaX MHUKPOOHBIX COOOMIECTB KaK IIEJTOCTHBIX
OMOJIOTMYECKUX €IMHUL], PEryIUPYIOUINX MapaMeTpbl KU3HEAEATeIbHOCTH
B 3aBHCHMOCTH OT BHEMHHX (pakTopoB. Iloka3aHO, 4TO MUKPOOPTaHU3MEI

Biological modeling in system ecology is an effective technology for
assessing the biological effects of environmental factors. We provided the
conceptual justification for the development of prokaryotic laboratory-
analytical models, assessed the advantages and limitations of their
experimental use. The classification of prokaryotic test models according to
the level of the structural and ecological organization, the properties of the
test object (cells, communities, populations, microbiocenosis) and a set of
test reactions (bioindicators and biomarkers) is proposed. The definitions of
the test model as a unified system including a test organism, a biomarker /
bioindicator system, a test procedure in accordance with guidelines of good
laboratory practice, a criteria apparatus for qualitative / quantitative
assessment of environmental factors are given. The concepts of
subpopulation and suprapopulation test models based on the properties of
microbial communities as integral biological units regulating vital activity
parameters depending on external factors are substantiated. It has been
shown that microorganisms are relevant test objects for the development of
innovative methods for assessing the impact of the physical, chemical and
biological environmental factors on organism, which is based on the




SBIIAIOTCS pelieBaHTHBIMU TeCT-00bEeKTaMHU JUISt pa3paboTKu
WHHOBAIIMOHHBIX METOMK OLICHKH BIUSHUS Ha OPraHu3M (PaKTOPOB CpPeibl
¢bu3nueckoil, XMMHUYECKONH U OMOJIOTMYECKOil MPUPOABI, YTO OCHOBAHO Ha
0COOEHHOCTSIX CTPYKTYPHO-3KOJIOTHUECKOW OpraHM3aliyd U MHOTo00pa3uu
MeTabOIMUeCKUX, TUHAMHYECKHX, MOP(OJOTHUYECKUX, MOJEKYJISIPHO-
FEHETUYECKUX U JIPYTUX CBOWCTB MHUKPOOPTraHU3MOB, LEIOCTHOCTHU
MUKpPOOHOI KYyJIbTYphl KaK CHCTEMBI, IIUKIMYECKOM Pa3BUTHH MOMYIALUN
MUKPOOPTraHU3MOB B TPUPOAEC M HX IOCTOSHHOM B3aUMOJICUCTBUHU C
(bakTopaMu OKpYXKaroliei cpebl.

structural and ecological organization and the variety of metabolic,
dynamic, morphological, molecular-genetic and other properties of
microorganisms, integrity microbial culture as a system, cyclical
development of populations of microorganisms in environment as well as
their complex interaction with environmental factors.
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AHHOTAIUSA Abstract

We examined changes in the morphological, physicochemical
properties and features of the organic matter of forest soils impacted by
wildfires on the territory of Russia. Morphological signs of pyrogenesis
(pyrogenic horizon formation, partial charring of litter and illuviation of
organic compounds) are most evident detected in the first decade after a
fire. Ground fires in lichen pine forests, formed on Albic Podzols lead to
complete burning of litter. Low intensity ground fires in sphagnum pine
forests, developing on Histic Podzols, contribute to partial burning of litter
(charring). Fires change the hydrothermal regime of soils, which is most
clearly demonstrated for soils formed on permafrost soils / cryosols. Fires
lead to hydrophobization of the upper mineral horizons, estimated from the
contact angle of wetting. Resistant products of pyrogenesis (charcoals, soot)
are retained in soils for several centuries. The most common changes in the
physical and chemical properties of soils after fires are a decrease in acidity
by 1-2 units of pH, an increase of saturation with base saturation. Fires
increase aromaticity of soil organic matter. After fires, the content of

Mopdonoruueckue MpU3HAKK BIMSHUS MHUporeHesa (popMupoBaHue
MUPOr€HHOTO0  TOPU30HTA, YacCTUYHOE OOyrJIMBaHUE TMOACTUIOK U
WUTIOUPOBAaHUE OPraHMYECKUX COEJUHEHUI) Hanboee YETKO MPOSBISIIOTCS
B IEPBOE JIECATUIIETHUE TIOCIE TOXKapa. YCTOWYMBBIE K Pa3JIOKEHUIO
MPOAYKTHI MUpOreHe3a (yriu, caxka) COXpaHsIIOTCS B TOUBAX JI0 HECKOJIBKUX
cronetuil. Hanbonee o6mumMu n3mMeHeHUsIMU GU3UKO-XUMHUYECKUX CBOICTB
MIOYB TIOCJIE€ MOXKApOB SIBJIAIOTCA CHMXKEHHME KUCIOTHOCTH Ha 1-2 ex. pH,
BO3pacTaHME CTENEHU  HACBIIIEHHOCTH OCHOBAHUSAMH,  YBEIUYEHHUE
ruJipooOHOCTH TOBEPXHOCTH MHUHEPAIBbHBIX T'OPU30HTOB 1MOYB. [loxkapbl
MPUBOJIAT K YBEIHMUEHHUIO apOMaTHUYECKUX CTPYKTYP B COCTaBE MOUYBEHHOTO
opraHuueckoro BeuniectBa. llocie moxapoB yBEIMUMBAETCS COAEpIKAHHE
MOJINAPOMATUYECKUX  YIJIEBOJOPOJOB B TOYBaX,  yMEHBIIAIOTCS
KOHLEHTPAallUd BOJOPACTBOPUMBIX OPraHUYECKUX COeAMHEHuH. Jlns
BOCCTAHOBJICHHMSI OJM3KMX K MCXOJHBIM CBOWCTBaM IIOYB IIOCJIE IOXKapa
HEOO0XOAUMO OT JECATUIIETHUS 10 HECKOJIBKUX CTOJICTHH.




polyaromatic hydrocarbons in soils increases, and the concentrations of
water-soluble organic compounds decrease. Restoration of soil properties to
the prefire state takes a decade to several centuries. The introduction of a
universal subtype “pyrogenic” is proposed in describing the morphological
characteristics of forest soils.

KiroueBnle cjioBa Keywords
fires, forest soils, soil organic matter, secondary successions, black IO’Kaphbl, JIECHBIE TIOYBHI, IOYBEHHOE OPraHUIECKOE BEIIECTBO,
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AHHOTAIUS Abstract

CenbCKOXO34MCTBEHHAsT JKOJIOTUS MpeayiaracT HOBBIE METOABI U
MOAXOAbl K OCYLIECTBICHHUIO IPOU3BOJCTBEHHBIX IIPOLIECCOB, KOTOPBIE
[IO3BOJISAT CHU3UTH BPEIHOE BIIMSHUE HAa OKPYXKAIIIyK cpely. B craree
U3JI0KEHbl TMOAXO0Abl K (OPMHUPOBAHMIO KOMOWHUPOBAHHON pacdyE€THOM
CXeMbl Tpoliecca (HpaKIMOHUPOBAHUS 3€PHOBBIX MAaTE€PHAJIOB BO3IYIIHBIM
MOTOKOM B TOPM3OHTAJIBLHOM KaHasie. OCHOBHOW Heel MeToJa SIBISETCS
[IOCJIEIOBATEILHOE  YTOYHEHHUE B3aMMHOIO  BJIUSHUA  3€pHOBOIO U
BO3JIYIIIHOTO ITOTOKOB IPU Pacy€Te MoJsi CKOPOCTEN BO3AyXa U TPACKTOpUI
JUCIEPCHBIX 4YacTUL. Maremarudeckass MOJECNb JBHKEHHUS BO3LYLIHOI'O
IIOTOKa IOCTPOEHA HAa OCHOBE PEUIEHUS METOJOM KOHEUYHBIX 3JIEMEHTOB
ypaBHeHuM Jlammaca s IUIOCKOrO  IOTEHLMAIBHOIO TEYEHHS €
NEpEeMEHHON CKBaxHOCThIO. JlnddepeHnnanbHble ypaBHEHUS JBHKECHUS

Agricultural ecology offers new methods and approaches to the
implementation of production processes that will reduce the harmful effects
on the environment. The article describes approaches to the formation of a
combined calculation scheme of the process of grain materials fractionation
by air flow in a horizontal channel. The main idea of the method is a
consistent clarification of the mutual influence of grain and air flows in the
calculation of the field of air velocities and trajectories of dispersed
particles. The mathematical model of air flow motion is based on the finite
element solution of the Laplace equations for a plane potential flow with
variable porosity. Differential equations of motion of dispersed particles
were solved numerically, using the method of average acceleration, with
iterations at each step and taking into account the distribution of the air




JUCIIEPCHBIX 4YacTUI[ pelIaJUCh YHCIEHHO, C IPUMEHEHHEM MeToJa
YCPEIHEHHOTO YCKOPEHUS, C WTEpalusMH Ha KaXKAOM IIare U y4éTom
pacripeieleHus B KaHaJle 10JIsl CKOPOCTEeH BO3yLIHOTIO ITOTOKA.

KomOunupoBanHasi pacu€THasi cxeMa BBIIOJIHICTCS M3 HECKOJIBKHUX
UTepalii ¢ MO3TAaHBIM NPUOJIMKEHHEM K MOJEIMPYEMOMY Hpoleccy
nHeBMocenapanui. Ha nepBoM 3rane KOHEYHO-3JIEMEHTHash MOJEb
TEYEHHUs BO3IYLUIHOIO IIOTOKAa CTPOUTCS 0Oe3 ydéra BIUSHHUS IOTOKA
3epHOBOro Martepuana. Ha Bropom stame pemarorcs AudQepeHimaibHble
yYpaBHEHMsI JABM)KEHHs 4acTHI] 3€pHOBOro marepuaina. Ilo pemeHusm stux
ypaBHEHUH ompenensercs 30Ha Oousibliedl WM MeHbled nopucroctu. Ha
CJICAYIOIIEM ATalle MPOBOAUTCS IepepacuyéT CKOPOCTEH BO3IYIIHOTO MOTOKA
B KaHale C Y4ETOM MOPHCTOCTH PA3IUYHBIX KOHEYHBIX JJIEMEHTOB. B
3aBHCUMOCTH OT CKOPOCTEH BO3AYIIHOIO IOTOKAa HM3MEHSETCS pe3yJbTaT
pemenust AuQPepeHInaANbHBIX YpaBHEHUH ABMKECHHS JUCIIEPCHBIX YacTHIL.
Takum 00pa3oM NPOUCXOAUT IOCIEAOBaTEIbHOE HNPUONIMKEHHE K
OIMCAaHMIO IIPOLECCa B3aUMOJCHCTBUS 36pPHOBOTO U BO3IyLITHOI'O IIOTOKOB.

Ilo mnpemnoxeHHoMmy anroputMy Ha s3bike C#  paspaborana
porpamMma, IpeIoCTaBIAoNIas BO3MOXKHOCTh TPA(UIECKOro U YHCIOBOTO
KOHTPOJISl pe3ynbTaToB pacuéra. MHTepdeiic mporpaMMbl COAEPKUT TPH
9KpaHHble (OpPMBI C TaOJWYHBIMM HCXOJHBIMU JAaHHBIMH M CXEMOil
PacrojoKeHUs] KOHEYHBIX 3JIEMEHTOB, Ha KOTOPYIO, MOCJE BBIYMCICHUH,
HAHOCATCSI BEKTOPA CKOPOCTEN BO3AYIIHOTO MOTOKA U TPACKTOPHH YaCTHUI] C
3aJJaHHBIMH a3POIMHAMHYECKIMH CBOMCTBAMH.

IIpencraBnensl npumepsl pacuéra. Ilo ux pesynpTaTaMm MpeIoKeHO
W3MEHECHHE BEIMUYUHBI M paclpe/ie]IeHne CKOPOCTEH BO3AyIIHOIO OTOKA Ha
BXOJIE B KaHAaJl, OINpeesIeHbl OJI0KEeHNsI TPUEMHHUKOB (PAKIMA B HIDKHEH
4aCTU TOPU30HTAIBHOIO THEBMOCEIAPUPYIOILEro KaHala.

velocity field in the channel.

The combined calculation scheme is constructed from several
iterations with a step-by-step approach to the simulated process of
pneumoseparation. At the first stage, the finite element model of the air flow
is constructed without taking into account the influence of the flow of grain
material. In the second stage the differential equation of grain material
particles motion are solved. According to the solutions of these equations,
the zone of greater or lesser porosity is determined. The next step is to
recalculate the air flow rates in the channel taking into account the porosity
of the various finite elements. The result of solving the differential
equations of motion of dispersed particles varies depending on the air flow
velocities. Thus there is a consistent approach to the description of the
process of interaction of grain and air flow.

According to the proposed algorithm the computer program in C#
language has been developed. It provides the ability to graphically and
numerically control the results of the calculation. The program interface
contains three screens with tabular data and layout of finite elements, which,
after calculations, is applied to the vector of air flow velocity and
trajectories of particles with desired aerodynamic properties. Examples of
calculation are presented. According to their results, a change in the value
and distribution of air flow velocities at the inlet to the channel is proposed,
the positions of the fraction receivers in the lower part of the horizontal
pneumatic separation channel are determined.
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AHHOTaIUA

Abstract

Cratest mocBsitiieHa mo4yBaMm TexHoreHHoro nanamadTa (Technosols
no WRB), dopmupyromumcs Ha 3arps3HEHHBIX TEXHOTEHHBIX O03EPHBIX
OTJIOKEHUSX, BBIIIEANIMX Ha JIHEBHYIO IOBEPXHOCTh IIOCJIE HU3MEHEHMS
TUAPOJIOTHYECKOTO pEeXUMa UM IPEKpalleHUs IOCTYIJIEHUS B  03€pO
3arpsA3HEHHBIX CTOYHBIX BOX. McciemyeMas TeppUTOpHs paCIIOIOKEHA B
NOJIMHE p. BATKM B palioHe XBOCTOXPaHWIWI XMMHYECKUX MPEINPUATUN
r. KupoBo-Uenenka (Kuposckast o6macts, Poccnst). MomHoCTh TOYBEHHOTO
npoduss orpaHYeHa TUIOTHON THIICOBOIM KOPKOM, 3ajeraroiieii Ha riayonHe
30 cM u CcmocoOCTByIOIIEH TMeEpeyBIaKHEHUIO TMMOYB. B oriaumume oT
OKPYKAIOIIUX KHUCJBIX QJUIIOBUAIBHBIX I[10YB, OHHM XapaKTEpU3YIOTCS
LIEJTIOYHOM peakLHUed, KOHTPACTHOCTBIO BEPXHEH M HWKHEW YacTeu
MOJIO/ION TOYBBL. Y4YacTHe aJUTIOBHAILHOTO IMpOllecca W BIAroI00UBOI
pacTuTeNnbHOCTH B (HOpMUPOBAaHUHM MPOQWIS TPUBOAUT K H3MEHEHHIO
COCTaBa U CBOWCTB MOYBBI, 0COOEHHO BEPXHUX TOpU30HTOB. [10 cpaBHEHHUIO
C JIOHHBIMU OCaJIKaMM U HUKHUMH CJIOSIMH TOYB B BEPXHHUX T'OPHU30HTaX
BBIIIE JIOJISI QJIFOMOCHJIMKATHOTO KOMIIOHEHTa B MMHEPAJOTMYECKOM U
XMMHUYECKOM COCTaBax, HIDKE ILIENOYHOCTh, PE3KO CHMIKAETCS YpPOBEHb
3arpsi3HeHus. [lo GuonornyeckuM mnokasatessiM oTopdoBaHHAs MOACTHIIKA
U TYMYCOBBIM TOPU30HT OJIM3KH K T'yMYCOBBIM TOPHU30HTaM OKpPY’KaOLIUX
AJUTIOBUAJIBHBIX MTOYB.

[TouBeHHBINT W pacTUTEIBHBI TOKPOBBI, (OPMHUPYIOUIUECS Ha
TEXHOTE€HHBIX 03EPHBIX WJIAX B MOWME, MPENSATCTBYIOT aKTUBHOMY Pa3MbIBY
B MMaBOJIOK HIDKEJIeKaIen HEOCTPYKTYPEHHOU 3arpsI3HEHHON
«HAIKOPKOBOW»  WJIMCTOM  Maccbl W PAacTBOPEHHMIO  THIICOBBIX
HOBOOOpa30BaHUN — KOp, CIEP’KHUBAIOIIMX MOJBMKHOCTH MOIIHOM TOJIIA
3arpsI3HEHHBIX TEXHOTEHHBIX OTJIOXKEHH.

The article is devoted to soils of the technogenic landscape
(Technosols according to WRB) formed on contaminated man-caused lake
sediments that have come on the daylight area after a change in the
hydrological regime and the stopping of contaminated sewage into the lake.
The investigated territory is located in the Vyatka Valley in the tailing pits
of chemical enterprises in Kirovo-Chepetsk (Kirov Region, Russia). The
thickness of the soil profile is limited by a dense gypsum crust lying at a
depth of 30 cm and contributing to waterlogging of soils. Unlike the
surrounding acidic alluvial soils, they are characterized by an alkaline
reaction, contrast of the upper and lower parts of the young soil. The
participation of the alluvial process and moisture-loving vegetation in the
formation of the profile leads to a change in the composition and properties
of the soil, especially the upper horizons. In comparison with the bottom
sediments and the lower layers of soils in the upper horizons, the share of
the aluminosilicate component in the mineralogical and chemical
compositions is higher, the alkalinity is lower, and the pollution level
sharply decreases. According to biological indices, the decayed litter and
humus horizon are close to the humus horizons of surrounding alluvial soils.
The soil and vegetation cover formed on technogenic lake sediments in the
floodplain prevents active erosion of the underlying undeveloped
contaminated sediments during the flood time and the dissolution of gypsum
crusts, which inhibit the mobility of contaminated technogenic deposits.
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Dkosorudeckasi 0€30MacHOCTh MajbIX PEK ISl HaceleHUs PETHOHa,
uX pojb B (popMUpOBaHMM OMOTHI BO MHOTOM OMNPEAEISIOTCS XUMHYECKHM

Ecological safety of small rivers for the population of the region, their
role in the formation of biota is largely determined by the chemical




cocraBoM  Boabl. I[Ipy  W3MEHEHMM  MHTEHCUBHOCTM  JCUCTBHSA
KIMMAaTHYECKUX M AHTPOIIOTEHHBIX (DAKTOPOB XMMHUYECKHI COCTaB M, Kak
CJIIEICTBUE, Ka4eCTBO BOJbI MOTYT CYIIECTBEHHO HM3MEHATHCA. B cBszm ¢
3TUM NPOBEJEHUE MOHUTOPUHIOBBIX MCCIEAOBAaHUN COCTaBa BOJbI 3THUX
HCTOYHUKOB IPECTABISIETCA BEChbMa aKTyallbHbIM. M3yueHsl ocobeHHOCTH
Murpanuu psaa Tspkénsix MetaiioB (TM) B Tpuazne Boja-nouBa-pacTeHue
Ha [pUMEpPE OJHOJICTHErO TPaBSHUCTOIO KyJIbTYpHOTO pAacTEHUS —
caxapHOW KyKypy3bl, MPOM3PACTAIONIETO HAa MPHUOPEKHBIX TEPPUTOPUIX
pexkn IIIHOX. B KauecTBE KOHTPOJBHOIO pACTCHHMS MCIOIb30BAIACH
KyKypy3a wuHOpenHod mauHuu B73. B cnenumanbHo 000pyqOBaHHOM
CUCTEMOM KOHJIULMOHMPOBAHMS KIMMAaTU4YECKOW KOMHATe€ MOJIEIMPOBAIH
3aCyXy H3MEHEHUEM ONTUMAJIBHOW OTHOCUTEIBHOM BJIAXKHOCTH ITOYBBI
OIIBITHBIX Ba30HOB. B KOHTPOJIBHBIX Ba30HAaX ONTHUMAaJIbHAsI OTHOCHTEIIbHAS
BiaxHOCTh 1ouBbl (OBII) cocraBisuia 54%, B ciiyuae yMEpeHHOU 3aCyXH —
43%, npu 3TOM BHU3YyaJIbHO HE HAOJIOAANIOCH YBSIaHUS JINCTHEB PACTEHUS.
Bo Bpems monenupoBaHusl CUIBHOW 3aCyXH ONTHUMAaJIbHAsi OTHOCHUTEIbHAS
BJIQKHOCTh ITOUBBI cocTaBisia 34%, a yBsJaHUE JIMCTbEB HAOJIIOJAJIOCH B
teuenue aHa. Conepkanue TM B oOpasmax pedyHOM BOAbI, MPUOPEKHOU
MOYBbl U 3EPEH PACTEHHM OCYIIECTBISIOCHh C IOMOIIbI IMOPTaTUBHOIO
aHamu3aTopa «Thermo Scientific™ Niton™ XRF PortableAnalyser».
[IpoBenéH aHanM3 KUHETHUYECKHUX JI@HHBIX pOCTa PACTEHHUS B YCIOBHSX
MozenupyemMon 3acyxu. OnpeleneHbl KMHETHYECKME IapaMmeTpbl pocTa
pacTeHMi B TpEX YCIOBUAX MOJEIUPYEMOM 3aCyXW. Y CTAaHOBJICHA
KOppEISILUOHHAs CBSI3b MEXKIY CKOPOCTBIO pocTa OMOIOTHYECKUX 00pa3IoB
U 3aCyXOM, KHMHETHYECKHE IIapaMeTphl pOCTa PACTEHHH B YCIOBUAX
MOJEIUPYEMON 3acyXu. BbIsBI€Ha KOppEISIIMOHHAs CBS3b  MEXAY
BEJIMYMHON BOJHOTO TNOTEHLMAla M OCMOTHYECKOTO JaBJIEHUS Yy
TPEXJAHEBHBIX IOOETroB MATOrO JHMCTAa KYKYpy3bl B YCIOBHUSX 3aCyXH.
Paccmotpen guznonornyeckuii OTBET poCTa pacTeHUs MO CTENEHHU 3aCyXH,
IIOKAa3aTeIsIM BOAHOIO MOTEHIMAIa 1 OCMOTHYECKOIO JaBiieHus. BrolsBieHa
onpenenéHHas NPOCTPAHCTBEHHAs IMHAMHKA DPACIpeleleHHs] HEKOTOPbIX
TM B Tpuane Boja-nouBa-pacreHue. [loaydeHHBIH SKCIEPUMEHTAIBHBIN
MaTepuajg  MO3BOJIIET  OCYHIECTBUTh  KOMIUIEKC  MEpONPUATUH IO
MOHMTOPHHIY CTENEHH 3arpsA3HEHHOCTH PEYHOM BOABI, KOTOPYIO
WCHOJIb3YIOT B OPOCHTENBHBIX LENAX C Y4ETOM MOYBEHHO-KIMMATHUYECKUX

composition of water. The intensity of climatic and anthropogenic factors
changes, the chemical composition and, as a consequence, the quality of
water can be vary significantly. In this regard, the monitoring studies of the
water composition of these sources are very relevant. The features of
migration of a number of heavy metals (HM) in the water-soil-plant triad
were studied using the example of an annual herbaceous cultural plant —
sugar corn (Zea mays L.) growing on the coastal areas of the Shnogh River.
As a control plant corn inbred line B73 was used. With a specially equipped
air-conditioning system the drought was modeled in climatic room by
changing the optimum soil water content in the experimental vases. In the
control vases, the optimum soil water content was 54%, in the case of a mild
drought — 43%, wherein the wilting of leaves of the plant was not visually
observed. During the modeling of severe drought, the optimum soil water
content was 34%, and leaf wilting was observed during one day. The
content of HM in samples of river water, coastal soil and plant grains were
carried out using a portable analyzer “Thermo Scientific™ Niton™ XRF
Portable Analyzer. An analysis of the kinetic data of plant growth under
simulated drought conditions was carried out. Kinetic parameters of plant
growth in three conditions of simulated drought were determined. A
correlation was established between the growth rate of biological samples
and the drought. The kinetic parameters of plant growth under simulated
drought conditions were established. A correlation was found between the
water potential and osmotic pressure in the three-day shoots of the fifth
maize sheet under conditions of drought. The physiological response of
plant growth according to the degree of drought and indicators of water
potential and osmotic pressure were considered. A certain spatial dynamics
of distribution of some HM in the water-soil-plant triad is revealed. The
obtained experimental material will makes it possible to carry out a complex
of measures to monitor the degree of contamination of river water which
used for irrigation purposes taking into account soil and climatic conditions
of growth.
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AHHOTANUA

Abstract

The assessment of the state of the specially protected natural areas
(SPNA) of the regional (the “Pizhemsky” zakaznik) and of the federal
significance (the “Nurgush” nature reserve) located in the Kirov region is
given in the article. The predominant type of soils of the SPNRs under the
study is alluvial turf soils, with strongly and slightly acidic reaction of the
medium. The content of organic matter in the soils of the “Pizhemsky”
zakaznik varies from 3.1 to 4.7% for meadow and from 1.2 to 7.3% for
forest phytocenoses. For the territory of the “Nurgush” nature reserve the
content of organic matter in the soils of forest phytocenoses ranges from 2.0
to 6.7%. The content of nitrate nitrogen in the soils of the studied SPNR
corresponds to the average level of soil supply with nitrogen. A decrease in
the content of ammonium nitrogen down the soil profile was noted for the
studied sites. The content in the soils of heavy metals (Zn, Mn, Fe, Cu, Pb,
Cd) is at a stable level within the ecological norm. In all studied soil
samples, the main content of metals was manganese and iron, both for
active and for gross form. The maximum content of active forms of
manganese and iron is found in soil samples of the upper horizons.
Insignificant amounts of copper, lead and cadmium indicate the absence of
man-caused contamination of the soil in these sites. Among the gross forms
of heavy metals, iron predomination in soil samples of the upper and lower
horizons was recorded. The maximum content of gross iron form was noted
in the samples from the territory of the “Nurgush” nature reserve.

[IpoBeneHa oleHKa COCTOSSHHS OCO00 OXpPaHSEMBIX MPHUPOIHBIX
tepputopuii  (OOIIT) pernonanpHOro — 3aka3HUK «llmxkeMckuit» wu
denepanpbHOro 3HAuYeHUS — 3amoBeAHUK «Hyprym, paciioKeHHBIX B
Kuposckoii ob6nactu. [Ipeobmanarommm tunom moys ucciaeayeMmbrx OOIIT
SIBJIICTCS AJUTFOBUAIBHBIC JIEPHOBBIC TOYBHI, C CHIBHO- U CIaOOKUCION
peakuueit cpeapl. CojepkaHHWEe OPraHMYECKOro BEIIeCTBA B IOYBAX
Tepputopun 3akasHuka «llmwkemckuit» Bapeupyer ot 3,1 mo 4,7% nns
nyroBeix U oT 1,2 no 7,3% nansa necueix QuroneHo3os. [lns teppuropun
3anoBeaHnKa «Hyprymy comepxkaHue OpraHMYECKOro BEIIECTBa B MOYBAX
JIECHBIX (PUTOLIEHO30B M3MeHseTcs B wHHTepBasie oT 2,0 mo 6,7%.
Conepkanre HUTpaTHOro aszora B mouBax wuccienyembix OOIIT
COOTBETCTBYET CpEIHEMY YPOBHIO OOECIEYEeHHOCTH MOYB a3oToMm. Jlis
HUCCIEAYEeMbIX  TEPPUTOPUNM  OTMEUEHO  CHIDKEHHE  COJEpKaHUs
aMMOHHUIMHOTO a30Ta BHHM3 MO NouyBeHHOMY mpoduito. ConepkaHue B
MmouBax TsDKENBIX MeTamwioB (Zn, Mn, Fe, Cu, Pb, Cd) maxoaurcs Ha
cTaOWJIBPHOM YypOBHE B Tpelenax »SKOJOrH4eckoid HopMmbl. Bo Beex
M3y4yaeMbIX TIOYBEHHBIX OOpas3llax OCHOBHOW BKJaJ B COJAEpXKaHUE
METaJUIOB BHOCAT MapraHell W >Kele30, Kak JUisl MOJABUYKHOM, Tak W s
BaJIOBO# (hopMbl. MakcUMalIbHOE CO/IEpKaHUE TTOABUKHBIX (DOPM MapraHiia
M OKele3a YCTaHOBJIEHO B oOOpa3lax TMOYB BEPXHHUX TOPHU30HTOB.
HesnauntenbHple KOTUYECTBA MEIAM, CBUHIIA U KaJMHs CBUIETEIHCTBYIOT
00 OTCYTCTBUM TEXHOT€HHOTO 3arpsi3HEHUs TMOYBHI HAa JTHX Y4YacTKax.
Cpenu BanoBbeIX (OpPM TSDKENBIX METAUIOB OTMEUYEHO MpeodiiaaHue
kKennesa B MpoOdax TOYBBI W3 BEPXHETO U HIDKHETO TOPHU30HTOB.
MakcumanbHOE cojepKaHue BaJOBOM (OPMBI JKelie3a ObLTIO OTMEYEHO B
oOpasiax ¢ TeppuTOpHH 3anoBegHuka «Hyprymn.
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duronoromnieHre paaus-226 U3 TEXHOTEHHO 3arPs3HEHHBIX TTOYB HA Phytoabsorption of radium-226 from technogenically contaminated

npumepe Chamaenerion angustifolium, Lathirus pratensis u L. vernus soils by the example of Chamaenerion angustifolium, Lathirus pratensis
and L. vernus
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AHHOTAUA Abstract

HccnenoBaHo BnusHUE (PU3MKO-XHMUYECKOTO COCTAaBa PaJilOAKTHUBHO
3arps3HEHHBIX MTOYB HA TOTJIOUICHUE panusi-226 MBaH-4yaeM Y3KOJIMCTHBIM
(Chamaenerion angustifolium) u umnoit (Lathirus pratensis, L. vernus).
MetogamMu KOppENILIMOHHOTO U PErpPECCUMOHHOIO aHalli3a BBISBJIEHO, YTO
BaJIOBOE COZECP)KAHUE PaJysl B UCCIEAYEMBbIX TEXHOICHHBIX I10YBaxX OOJbLIe
BCETO 3aBUCHUT OT COJIEPXKAHHUS B HUX OPraHUYECKOro yriepoaa u gocdopa,
cozepkanue nmoJaBKHBIX GopMm (IID) paguonykinaa CBS3aHO C TAKUMHU
(U3NKO-XUMHYECKUMH XapaKTepUCTUKaMU KaK coJiepKaHue
OpPraHUYEeCcKOro yriepojia, a Takke OOMEHHbBIX KaTHOHOB KaJIbLMsI U MarHusl.
MeXBUIIOBBIX pa3iMyMil B HAKOIUICHHHM Paaus YKa3aHHBIMU PACTCHUSMHU
BbISIBJIEHO He ObL10. [IpH 3TOM coiep:kaHue paaus B pacTEHUSIX B OOJbILIEH
CTENEHU ObUIO CBSI3aHO C BAJIOBBIM COJIEP)KAHUEM PAJUOHYKIHM/IA B [TOYBAX,
B TO BpeMsi Kak c conepxkanueM IId pagmonykimaa koppensuus Oblia
MeHee 3HauuMma. OcCHOBHbIE (DAaKTOPBI, BIMSIOUIME Ha paclpeneieHue
palMOHYKJIMJa B TOYBE, OMOCPEIOBAHHO BIMUIM M Ha €ro CoJep’kKaHHue B
pacrenusx. K unciny Hambosnee 3HAYUMBIX MOXHO OTHECTH COJEp)KaHUE
OpPraHUYecKoro BemiecTBa, Qocdopa, Kajauss, COOTHOIIEHUE (PU3HMUECKOTO
necka (®II) u puznueckoit rmunsl (OI).

The absorption of radium-226 by Chamaenerion angustifolium,
Lathirus pratensis and L. vernus from podzolic soil contaminated with solid
radioactive dumps (site 1) and alluvial sod soil contaminated with
radioactive water (site 2) has been studied. The concentration of radium was
0.18-63.4 Bg/g of ashed weight (AW) in soil of site 1 and 0.05-21.4 Bqg/g
of AW in soil of site 2. The univariate analysis of variance did not reveal
interspecific differences in the accumulation of the radionuclide by plants.
However, the content of radium in plants selected from the area with dumps
was higher than in the area contaminated with radioactive waters. Thus, the
concentration of radium was 1.08-11.67 and 0.64-8.86 Bqg/g of AW for C.
angustifolium and L. vernus growing in the site 1 and 0.04-3.35 and 0.04—
3.78 Bg/g of AW for C. angustifolium and L. pratensis sampled at site 2.
The content of mobile (watersoluble and exchangeable) forms of radium in
the soils of both sites was significantly indistinguishable. The obtained
results showed that the concentration of radium in the studied plant species
depends most on its total content in the soil and, to a lesser extent, on the
content of its mobile forms. Multiple regression analysis showed that the
total content of radium in contaminated soils depends to the greatest extent
on the content of organic matter and phosphorus in them. The content of
radium mobile forms is associated with the content of organic matter, as
well as exchangeable cations of calcium and magnesium. The correlation
between radium content in the plants and these alkali-earth elements was
not confirmed. Among the most significant factors which affected radium
adsorption by plants was the content of organic matter, phosphorus,
potassium, the ratio of physical sand and physical clay.
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AHHOTaNUA

Abstract

The development of new forms of nitrogen-containing mineral
fertilizers comporting with world safety standards is currently quite a

Pa3pabotka  HOBBIX QopM  a30TCOAEpKAMMMUX  MHHEPATHHBIX
yoOpeHuil, COOTBETCTBYIOIUX MHUPOBBIM HOpMaM 0€30MacHOCTH, SBISETCS




relevant problem. Existing forms of combined fertilizers including
ammonium nitrate and carbonates have a number of disadvantages
(hygroscopicity, caking, partial ammonium nitrogen decline). Therefore
active search of new components with certain advantages is conducted. At
the same time, their inclusion into the fertilizers’ composition should ensure
a high level of plants’ nitrogen assimilation, exclude environmental
pollution and comport with Green Chemistry principles; low cost and the
possibility of large-tonnage output in Russian Federation is also of great
importance.

The quartz-glauconitic sandstone from Beloozero deposit (Lysogorsky
district, Saratov region) is considered as such a component. Its chemical
composition is determined by the mass-spectroscopy with inductively
coupled plasma and atomic emission spectroscopy with inductively coupled
plasma. The technique of glauconite introduction into the combined mineral
fertilizer with ammonium nitrate was tested. The ammonium nitrate and
glauconite ratios are selected to ensure the fertilizer thermostability and
meet the European Union standards. The evaluation was carried out by
thermogravimetry and differential-thermal analysis. The properties of the
obtained fertilizer were tested by bioassay. It was definitely proved that the
obtained fertilizer has a favorable effect on the seeds germination and
seedlings development.

Thus, granulated composition containing 80% of AN and 20% of
glauconite allows to decrease the nitrogen content in the fertilizer finished
form to 27-28%, which provides the fire-safety and explosion-safety
required level, eliminates the risk of pellets caking during storage, promotes
an increase in fertilizer’s agrochemical efficiency and allows to decrease the
fertilizer’s application rates and, consequently, to reduce the environmental
burden.

Ha JaHHBIA MOMEHT JOCTaTOYHO aKTyallbHOW 3agadeil. CyllecTBYIOIIHE
¢opMBl  KOMOMHUPOBAHHBIX yAOOPEHHUH, BKIIOYAIOIMIME AMMHAYHYIO
CEeJIUTPY U KapOoHaThl, 00JaAaI0T PSIIOM HEJOCTATKOB (TUTPOCKONUYHOCTS,
CIEKUBAEMOCTh, MOTEPS] YaCTM aMMOHMMHOTO a30Ta), MOATOMY BEAETCS
AKTUBHBII MOMCK HOBBIX KOMIIOHEHTOB, OOJIQ[AalOIIUX OMNpPeaeIEHHBIMU
npeumyiiectBaMu. [Ipu 3TOM HX BBEJEHHE B COCTaB YJIOOpPEHHUH TOJHKHO
oOecrnieunBaTh BBHICOKHI YpOBEHb YCBOEHHUS a30Ta PACTCHUSIMH, UCKIIIOYATh
3arpsiI3HEHUE OKPY)KAIOILEH Cpe/ibl U COOTBETCTBOBATh IPUHLIMIIAM 3€JIEHOM
XUMHH, BaXHBIM (DAKTOPOM TaK XKe SIBISETCS HEBBICOKAas CTOMMOCTb M
BO3MOKHOCTh TIOJYYEHHUSI B KPYIMHOTOHHAXKHBIX 00BEMAX Ha TEPPUTOPHUH
Poccuiickoit @enepanuu.

B kauecTBe Takoro KOMIIOHEHTa pPacCMaTpUBAETCS TIJIAYKOHUTOBBIN
necok  bemoo3zépckoro  mMectopoxkaeHuss  JIeicoropckoro  panoHa
CaparoBckoii 00nacTu. YCTaHOBJIEH €ro XHWMHUYECKHMH COCTaB Macc-
CHEKTPaJbHbIM C  HMHAYKTHUBHO-CBSI3AHHOW  IJJa3MOW W aTOMHO-
SMHUCCHOHHBIM C MHJIYKTHBHO-CBA3aHHOMU Iu1a3Moi Meronamu. OTtpaboraHa
METOJIMKAa BBEJEHUS JTaHHOTO KOMIIOHEHTa B COCTaB KOMOWHUPOBAHHOTO
MUHEpPAIBHOTO  yHOOpeHHs ¢ amMMHayHOW cenuTpoir. [lomoOpaHsr
MIPOLIEHTHBIE ~ COOTHOIIEHHUSI aMMHAuyHOM CelIMTphl M  TIJIAYKOHWTA,
o0ecreynBamIue TepMOCTaOUIBHOCTh  YAOOpEHHsT M OTBEYalolIue
kputepusim  EBpomneiickoro Coro3za. OneHka OpOBOAWIACHE METOJIOM
TEPMOTpaBUMETpUH U AupPepeHInanbHO-TEPMUYECKOI0  aHalu3a.
HccnenoBanbl CBOMCTBA TMOJYYEHHOrO YAOOpEHHS B SKCIEPUMEHTE
METOZOM OHOTecTHpOBaHHUA. J[OCTOBEPHO J[OKa3aHO, YTO MOJYYEHHOE
yIOOpeHHe OKa3bIBACT OJArompusTHOE BIUSHHE HA MPOpAcTaHUE CEMSH U
pa3BUTHE IPOPOCTKOB peaUca U 03UMOM PXKH.

Takum o00pa3oM, TMoOJNydeHHE TpaHYJIMPOBAHHOM KOMIIO3HIIHH,
conepxkamen 80% ammuagHoil cenutpel U 20% TIJIayKOHHUTA IO3BOJISIET
CHU3UTh COJIEp)KaHUE a30Ta B rOTOBOM Gopme ynodpenus 1o 27-28%, uro
oOecrieynBaeT TpeOyeMblii ypOBEHb IO0XXKapo- U B3PHIBOOE30MACHOCTH,
yCTpaHSi€T  OMAacHOCTh  CIAEKMBAEMOCTH  TpaHyl TIpd  XPaHEHUH,
CMOCOOCTBYET MOBBIIICHUIO arpOXUMUYECKOH A(PPEKTUBHOCTH YAOOpEHHUS,
MO3BOJISIET CHU3UTh HOPMBI BHECEHUS YJOOPEHMs B MOYBBI U YMEHBUIUTH
TaKUM 00pa30M SKOJIOTHYECKYIO Harpy3Ky Ha OKpPY>KaloIIyIO Cpeay.
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AHHOTALUSA Abstract

[ToxazaHa BO3MOXXHOCTh OMOJIOTMUYECKON NECTPYKLUHU MOJUMEPHBIX
KOMITO3UIIMOHHBIX MaTE€pPHAJIOB Ha NPHUMEPE CTEKJIONJIACTHMKOB Ha OCHOBE
dhenonodopMambIETUIHON CMOJBI U CTEKJIOBOJIOKHA (Mapku Al — 4 u
JICB), opranoriactuku (Mmapku OIT-XXKA) u yrnemnactuxos (YII-Ypan-Tp-
Co, YVT302YMH, JIIAH-2b) Mukpockonnueckumu rpudamu. CreneHb
OMONECTPYKIIMM 3aBHCUT OT COCTaBa IOJUMEPHBIX KOMITO3UIIMOHHBIX

The objects of research were polymer composite materials (PCM)
based on various reinforced materials and binders: fiberglass, organoplastics
and carbon plastics. The program of experimental studies included three
stages. At the first stage, studies were conducted to identify groups of
microorganisms involved in the biodegradation of PCM. The second stage
of the research is devoted to determining the generic and species belonging




MatepuaioB. Haummenee CcTOHKMMH K  OHMOAECTPYKIMH  SIBJISIOTCS
OpPraHOIUIACTUKM Ha OCHOBE J3IOKCUIHBIX KOMIIOHEHTOB. BBISBIEHO, 4TO
OCHOBHBIMHM OHOJECTPYKTOPAMU TOJIUMEPHBIX KOMIIO3UTHBIX MaTepHalioB
SBIISIIOTCSL  TPEACTABUTENIM  MHUKPOCKONMYECKHX TpuboB  Penicillium
chrysogenum, P. funiculosum, P. cyclopium, Aspergillus lerreus, A. niger,
A. oryzae. VYpoBeHb CTOHMKOCTH TMOJMMEPHBIX  KOMITO3UIIMOHHBIX
MarepuasioB K Bo3aeicTBHIO IiecHeBbIX TpuboB mo ['OCT 9.049-91
BapbHUpOBaJ OT 4 110 5 GaJJIOB.

to microorganisms obtained in the first stage. At the third stage, the
efficiency of the process of biological destruction of PCM by isolated
groups of microorganisms was evaluated. Determination of groups of
microorganisms involved in biodestruction was carried out by seeding on
liquid nutrient substrates. Fungi resistance was determined in accordance
with GOST 9.049-91.

The main groups of microorganisms developing on the surface of
composites are representatives of the genus Penicillium (P. chrysogenum, P.
funiculosum, P. cyclopium) and the genus Aspergillus (A. niger, A. terreus,
A. oryzae). The evaluation of the fungi resistance showed that the PCM are
non-resistance, so the growth of the fungi is estimated at 4— to 5 points. The
epoxy matrix is the least fungi resistant, whereas the phenol-formaldehyde
matrix more resistant to fungal destructors. The results of the study shows
the advisability of biodegradation technology with microscopic fungi using
for the utilization of polymeric composite materials based on epoxy and
phenol-formaldehyde resins reinforced with glass, carbon or organic fibers.
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AHHOTAUSA Abstract

AKTyalTbHOCTh pabOTHI OIpeaesseTcsi TpeOOBAHUAMHU SKOJIOTHYECKON
0€30IIaCHOCTH TIpU CTPOMTEIBCTBE HAa TEPPUTOPHUSIX C BBIABICHHBIM

TEXHOTEHHBIM  3arpsi3HeHHMeM 1ouB. B pabore paccmartpuBaeTcs
IIPUMEHEHHE XpPOMaTO-MacC-CIIEKTPOMETPUHI B UCCJICJOBAaHUH
3arps3HEHHOTO0  TpyHTa C  IENbl0  HISCHTH()HUKAIUU  MPOAYKTOB

TpaHcGopMaIi B IPUPOJHBIX YCIOBUAX MHOTOKOMIIOHEHTHBIX pPeLenTyp
CMa30YHO-OXJIAXKJAOIINX KUAKOCTeH. BbllonHeHa wuaeHTUQUKaus U
IIOMCK IO  Macc-CHeKTpaM KOMIIOHEHTHOIO  COCTaBa  IPOJYKTOB
TpaHchopMallMl  MHAYCTPHAIBHOTO Macia, MPEUIOKEHO MapKepHOoe
coequHenune. llokazaHa BO3MOXHOCTh HIEHTHU(UKALMKU HAa OCHOBaHHUH
perucTpanmy Macc-CeKTpoB MOHOB XMMUYECKHUX COEIMHEHUH, ONpeiesieHa
CTPYKTypa U 3JIEMEHTHbIH cocTaB. [IoMCK XapakTepUCTUYECKUX HOHOB
OpPTaHUYECKUX COEIAWHEHHH BBITOIHSJICS C IOMOIIbIO OaHKa OMOIHMOTEKH
MacC-CIIEKTPaIbHBIX JIaHHBIX. YCTAHOBJIEHBl XapaKTEPUCTUYECKUE HOHBI
(OCHOBHOM M TOATBEPXkAAIOIINE HOHBI), XapaKTEPU3YIOLIUE CTPYKTYPY
XUMUYECKHX COEIMHEHUN M OIpelesieH0 Xpomarorpaduyeckoe BpeMms
yaepxkuBaHus. Jlig  OLIGHKM  MUIpallMd  MapKEepHOTO  COEIMHEHUs
BBITIIOJTHEHO €r0 KOJIMYECTBEHHOE ONPENEIIEHHE METOAOM KalWUIPHON
ra3zoBoi xpomarorpadgum B TpoOe BO3ayxa M Tpobax 3arpsi3HEHHOTO
IPYHTA; HCCJIEOBaHbl 00paslibl TPYHTa y OCHOBaHMSA EMKOCTH, OOpa3libl
MacJI0yIep>KUBAOIIEN TKaHU U QUIIbTPAT U3 MOJI0HA.

Pe3ynbTaThl Hcciie0BaHUS HAIpaBieHbl HA 0OOOCHOBAHUE METOJUKHU
OLIEHKHU 3arpsi3HEHUS MIPOMBIIIITIEHHBIX TUIOLIA/I0K CMa304HO-
OXJIXKTAIOIIMMHU KHUJIKOCTAMU C Y4ETOM TpaHC(OpMaIry OpraHMYeCcKOro
3arpsi3HUTENIE W PEeKOMEHJAlMM MO peKyJIbTUBALUU  3arpsI3HEHHBIX
TEXHO3EMOB.

Relevance of the work is determined by the requirements of
ecological safety in the industrial and civil construction in areas with
identified technogenic soils’ pollution. The paper considers the use of
chromatography-mass spectrometry in a study of polluted soil in order to
identify  transformation  products under natural conditions of
multicomponent formulas of lubricating fluids. The identification and
search by mass spectra of the component composition of the industrial oil
transformation products was carried out, a marker compound is proposed.
The possibility of structure and element composition identification on the
basis of registration of mass spectra of chemical compounds is shown. The
search for characteristic ions of organic compounds was carried out using a
bank of the mass-spectral data library. The characteristic ions (basic and
sustaining) describing the structure of chemical compounds and the
chromatographic retention time are determined. To assess the migration of
the marker compound, a quantitative determination of the marker compound
was made by capillary gas chromatography in air and polluted soils
samples. Soil samples at the bottom of the vessel, samples of oil-retaining
tissue and filtrate from the pallet were examined.

The results of the research are aimed at justifying the method for
assessing the contamination of industrial sites with lubricating fluids, taking
into account the transformation of the organic pollutant and
recommendations for the recultivation of polluted technozems.
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AHHOTAIUS Abstract

B pabote mpezncraBiieHbl UCCIEIOBaHHUS B O0JIACTH MCIIOJIb30BAHMUS
0caJika CTOYHBIX BOJ LEJUTI0JI03HO-OyMaxxHOU mpomsbinuieHHocTu (LBIT) B
Ka4yeCTBE pecypca IPpU MPOU3BOJCTBE CTPOUTEIBHBIX MaTepuanoB. B xoxe
aHaIM3a HAYYHO-TEXHWYECKONM HH(popManuu OBUIO YCTAaHOBJIEHO, YTO
ocanok crouyHeix Boxa LIBII, comepxkamuii B CBOEM COCTaBe LIEILIIOJIO3HOE
BOJIOKHO (CKOIT) M aKTUBHBIN HJI, MOKET IPUMEHSTHCSA B KauecTBE JOOAaBKHU
MIPU MPOU3BOJICTBE KOMIIO3UTHBIX MaTEPUATIOB, TEIUIOU30JIALUOHHBIX TUIHT,
NErKUX 3aMOJHUTENECH N1 OETOHOB M B KAa4yeCTBE BBITOPAIOINICH T00aBKHU
MIpU TPOU3BOJICTBE KEPAMUYECKOro KHpnuda. B mabopaToOpHBIX YCIOBUSX
WCCIICIOBAJIM  BO3MOXXHOCTh MOJIYYEHUS KEPAMUYECKOr0 KHUpIHU4Ya C
nobasiieHneM ocajsika ctouHbIXx BoJ LIBIT B konudectBe 4 u 8% macc. beuto
YCTAHOBJICHO, 4YTO MpPH BBEAECHUHM OCaJKa B KEPAMHUYECKYIO Maccy
CHIDKAETCSl TUIOTHOCTh OOpa3IoB, YMEHBIIACTCS JIMHEWHAas BO3AYyITHAS U

The paper presents the research in the field of using pulp and paper
sludge as a resource in the production of environmentally-friendly building
materials. During the analysis of scientific and technical information, it was
found out that pulp and paper sludge, containing cellulose fiber and
secondary sludge, can be used as an additive in the production of composite
materials, insulation boards, light aggregates for concretes and combustible
additives for production of ceramic bricks. In the laboratory, the possibility
of obtaining a ceramic brick with addition of pulp and paper sludge in an
amount of 4 and 8% by weight was researched. It was found that when pulp
and paper sludge is introduced into the ceramic mass, the density of the
bricks samples decreases, linear air shrinkage decreases to 2.7% (for
samples with pulp and paper sludge addition in quantity of 4% mass), and
9.1% (for samples with pulp and paper sludge addition in quantity of 8%




or"esas ycajka. [IpoyHocTs 00pa3LoB Ha C)KaTHE MPU JO3UPOBAHUU OCAJIKA
CYLUIECTBEHHO YBEJIMUYMBAETCS [0 CpPaBHEHMIO C KOHTPOJEM, YTO
O0YyCJIOBJIEHO BBIJICJICHUEM JIOTNOJHUTEIBHOW TEIUIOBOW JSHEPruu IpH
CrOpaHHH OCaJIKa B IIUXTE B Mpolecce 00KUra. YCTAaHOBJICHO TaKXe, 4TO
IIPOYHOCTh 00pa3lOB Ha U3rMO CHIKACTCA 10 CPAaBHEHUIO C KOHTPOJIEM,
OJTHAKO C TIOBBIIIEHHEM TeMIeparypsl obxkura mo 1070 °C  Obuio
JOCTUTHYTO IOBBILIEHWE IPOYHOCTH Ha M3rud. CpaBHMUTEIbHBIN aHAIM3
MOJTyYSHHBIX JaHHBIX MO MPOYHOCTH OOpa3IOB KEPaAMUYECKOTO KHPIHYA C
tpeboBanusiMu ['OCT mokaszan, 4To NMpU BBEAECHUH OCagKa B IIUXTY B
KonmnyectBe 4-8% Macc. B KadecTBE BBITOparoUieid 100aBKH BO3MOXKHO
MOJIy4eHHE TOJTHOTENOr0 KePpaMUYEeCKOro KUpINYa, COOTBETCTBYIOLIETO 110
npoyHoctu Mapke M150-M200.

mass) in comparison with control samples without pulp and paper sludge
addition, fire shrinkage decreases from 5.1% to 3.65% and 2.06% for
samples with pulp and paper sludge content 4% and 8% mass respectively.
Compressive strength of researched samples with pulp and paper sludge
content significantly increases (up to 90.2%) in comparison with the control
samples, which is due to the release of additional thermal energy during the
combustion of the pulp and paper sludge in the ceramic mass while the
brick firing process. It has also been established that the bending strength of
researched samples is reduced in comparison with the control samples, but
with an increase of firing temperature to 1070 °C, an increase in bending
strength has also been achieved. A comparative analysis of the obtained data
on the strength of ceramic brick samples with the requirements of National
State Standard showed that when the pulp and paper sludge is introduced
into the ceramic mass in an amount of 4-8% by weight, as a combustible
additive, it is possible to obtain solid ceramic brick suitable for building.
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AHHOTAIUS Abstract
JlokazaHa  BO3MOXXHOCTb  WCIONB30BaHUS  OTAETBHBIX  TPYIII High sensitivity of the two species of cyanobacteria (Nostoc




MHUKPOOPraHU3MOB JIJIsl BBISIBJICHUSI CTENEHU TOKCUYHOCTH CHUHTETUYECKHX
noBepxHocTHO-akTUBHBIX BemiecTB (CIIAB), koTopble HCHIONB3YIOTCS B
KadecTBe apTomaMmnyHed. [lokazaHa BbICOKas YyBCTBUTEIBHOCTH JBYX
BujioB 1maHoOaktepuii Nostoc paludosum wu  Fischerella muscicola,
MIPUMEHSAEMbIX B KauyeCTBE TECT-OPIaHU3MOB HA JIEUCTBHE TPEX MapOK
aBTomramnyHneil. Ilpm WHKYOMpOBaHMM KyJIbTYp IIMAaHOOAKTEpHH B
pacTBOpax aBTOIIAMITYHEN ¢ KOHIIEHTPALUEH, paBHON PEKOMEHIYEMOM J103€
(1 p. n.), IPOUCXOAUT PE3KOE MaJCHUE YUCICHHOCTH MKU3HECTIOCOOHBIX
KJIeTOK. buorectupoBanue ¢ MOMONIbIO OallWII MPOBOAMIN IyTEM BhICEBA
OaKTepHaJIbHBIX CYCIIEH3WH HAa MUTATENBHBIA arap ¢ MpeaBapUTEIHLHO
BHecEHHbIM JaypwicyiabdaTtom Hatpusa (JICH). Kpurepuem TokcMuHOCTH
CIIY’)KMJIO CHMI)KEHHE 4MCIa BBIPOCIIMX KOJIOHMH Oauul B OIBITHBIX
BapuaHTax. MHaukanuoHHelM mpu3sHakoM Ha TokcuuHocThs CIIAB
MOCIY)KUJIO CHID)KEHHE TMPOIEHTa oOpacTaHuss IIOYBEHHBIX KOMOYKOB
Oaktepusimu p. Azotobacter. OrmeueHO TakKe CHHKCHHE BHIOBOTO
pa3zHoo0pa3usi MUKPOCKOIIMYECKUX BOJOPOCEH M LIMAHOOAKTEpUIl B IIOUBE
npu aevicteuu JICH. Hanbonee 4yBCTBUTENBHBIMU K 3arPS3HEHUIO TTOYBBI
JICH oka3anuchk npezctaButenu otnenoB Xanthophyta u Eustigmatophyta.
HaunOonpiiee  KOMMYECTBO  BHJOB  BOJAOpPOCTe  HaAOI0Aamoch B
KOHTpPOJIbHOM BapuaHte u B Bapuante 0,5 p. a. JICH.

[TonydyeHHble  pe3ydbTaTbl O  HEraTUBHOMY  BO3JEWUCTBHIO
ucneltyemblx CIIAB Ha MHKpOOpraHusMbl pa3HOHM CHCTEMATHYECKON
MIPUHA/IJIEKHOCTH JOKA3bIBAIOT HEOOXOAMMOCTh OCTOPOKHOIO 00palleHus ¢
aBTOLIAMIYHSMH Ha aBTOMOMKaxX W NpPU MHIUBUIYaJIbHOM HCIIOJIb30BaHUH,
YTOOB! UCKIIIOYUTHh BO3MOKHOCTh UX MOMAJIaHUS B TIOYBY.

paludosum and Fischerella muscicola) as test-organisms by means of
stating their hydrogenase activity with the tetrazolium-topographical
method was proved; presence of formazan in cyanobacteria living cells
served as a marker. It was stated that decrease in specious composition of
algae and cyanobacteria can serve as a bioindication sign of synthetic
surface-active substances in the environment. Formazan accumulation
decreased considerably under the influence of car wash of three trade-
marks. When cyanobacteria cultures are incubated in solutions of car
shampoos with a recommended dose concentration, the number of viable
cells drops sharply. Bioassay with the help of bacilli was carried out by
means of bacterial suspension inoculation on nutrient agar with preliminary
added sodium lauryl sulfate (SLS). The toxicity criterion consisted in
decreasing number of the grown bacilli colonies in experimental variants. It
is shown that the degree of toxicity of SLS can be tested using bacteria of
the genus Bacillus, judging from decrease of the percent of soil-balls
encrusting with bacteria of the genus Azotobacter.

The representatives of Xanthophyta and Eustigmatophyta were the
most sensitive to soil pollution with SLS. The number of algae species was
the most in the control variant and in the variant with 0.5 recommended
dose of SLS. The results showing negative influence of the tested synthetic
surface-active substances on microorganisms with different systematic
characteristics proved the fact that it is necessary to carefully use car wash
and to avoid car wash getting into soil.
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AHHOTALMA Abstract
Proper understanding of the reproductive biology traits and population [IpaBuabHOE  TMOHUMAaHWE  PEMPOAYKTHBHOW  OHONIOTMH |

dynamics patterns of declining songbird species is crucial for ensuring their
effective protection and recovery. Metapopulation dynamics may cause the
extinction of local populations in some landscape patches regardless of the
habitat quality and undertaken conservation measures. At the same time, the
source-sink type of the population dynamics could saturate lower quality

MOMYJISIHMOHHOM JUHAMMKM IE€BYMX NTHUI YPE3BBIYAMHO BAXKHO JUIA
oOecnieueHus ux 3pPexKTUBHOM OXpaHbl U BOCCTAHOBJICHUS MOMYIISILIIOHHOMN
YUCJIEHHOCTH. MeTanonyasiuoHHas JAWHAMHUKAa MOXET TIPUBECTH K
MCYE3HOBEHHMIO JIOKAJIbHBIX MOMYJSIUN B HEKOTOPBIX yyacTKax JaHAamadgTa,
HE3aBHCHMO OT MX KauyecTBa M IPOBOJMMBIX OXpaHHBIX Mep. B 10 xe




habitat patches with dispersing individuals from the population sources.
Hence, poorer quality habitats presumed to yield population sinks could
eventually maintain population sources. Consequently, an effective recovery
strategy for declining species should include high quality suitable habitats
along with some poorer quality patches in the regional network of protected
natural areas.

I developed the mathematical model for songbird reproductive
strategy based on the case study of my three-year field research conducted
on the Ovenbird (Seiurus aurocapilla L.) in the Great Smoky Mountains
National Park (U.S.A.). Breeding Bird Survey detected multiannual
negative population trends in this species in pristine landscapes of the
Southern Appalachians, whereas its growing populations were found in
some of the adjacent areas strongly affected by human activities. I modified
basic Pulliam’s (1988) model of population growth rates for this species by
including assumptions about annual female survival and annual fecundity. |
also applied productivity data from 110 active nests to determine an average
successful brood size and nesting success. Finally, | added probabilistic
variables accounting for renesting rates after unsuccessful breeding attempt
and double-brooding rates to the model while assuming equal sex ratio
among the breeding individuals. Computer simulations based on actual data
and assumed range of values of the model variables yielded population
growth rates well below 1, thus confirming the declining status of the
national park populations. Therefore, the best pristine habitats in the study
area were not ecologically significant sources, and in fact they were
ecological traps for this species. Such unpredictable population dynamics in
high quality habitats vs. low quality patches could be caused by the
“paradox of predation”: high quality landscapes of the national park
attracted, in addition to birds, a variety of mammalian and reptilian nest
predators. Most of these predators were absent or scarce in low quality
patches.

BpeMsi, JUHAMUKa MOMYJSALUUNA MO THUIYy «HMCTOYHUKH—PAKOBUHBDY MOMKET
IIPUBECTH K HACBIEHUI0 MECTOOOMTAHMN HHU3KOIO0 KadyecTBa H3JIMLIKOM
0co0ei, BBICENSIIOIIMXCA U3  MOMYNSIHUI-UCTOYHUKOB, a  3HAYMT,
MOMYJISIIUM-PAKOBUHBl B MEHEE KAaueCTBEHHBIX MECTOOOMTAHMSX MOTYT
TpaHcOpMHUpOBaTHCS B MONYISAUUMU-UCTOYHHKHU.  ClemoBaTenbHO,
¢ dexkTrBHAs CTpaTerusi BOCCTAHOBJICHHUS BHJOB CO CHIDKAIOIMIEHCS
YHUCIIEHHOCTBIO JIOJDKHA TMpeayCMaTpUBaTh BKIIIOUEHHUE B PETHOHAIBHYIO
CETb OXpPaHSEMBIX IPHUPOJIHBIX TEPPUTOPUN, KaK BBICOKOKAYECTBEHHBIX
MECTOOOUTAaHUH, TaK U JaHAmadToB 0oJiee HU3KOrO KayecTBa.

51 pa3paboTan MareMaTHYecKyl MOJENb PENpPOTyKTHBHON CTpaTeruu
MEeBYMX MTHUI, OCHOBAHHYIO Ha TPEXJETHUX IOJIEBBIX MCCIEIOBAHUAX
neByHa-nieuHuka (Seiurus aurocapilla L.) B HanmonansHoM napke ['peiit-
Cmoku-Mayntunce (CIIIA). AmepukaHCKUMN HAlMOHAIBHBINA IMPOEKT IO
y4€Ty THE3/SIUXCS NTUL] BBISIBUI MHOTOJIETHUH CIIaj €ro MOmyJIsuOHHON
YHCIIEHHOCTU B HETPOHYTHIX JNaHamadtax FKOkHbIX Amnmnanaueil, Torma Kak
pacTyiie oMy 3TOT0 BUIa ObUTH OOHAPYKEHBI B CMEKHBIX PalOHAX
c mpeolOiiajaHeM AaHTPOMOTreHHbIX JNaHamadToB. S MoguduIpoBal
0a30ByI0 MOJIENb CKOPOCTH momyisiuoHHoro pocra (Pulliam, 1988),
BKJIIOUMB B HEE IOJIOBYIO0 BBDKMBAEMOCTh CaMOK, F'OJIOBYIO IJIOJJOBHUTOCTD,
BEPOATHOCTh IIOBTOPHOTO Pa3MHOXKEHHS IIOCJIE€ HEYJAayHOW IepBOH
MOMBITKA, BEPOSITHOCTH BTOPOTO  PENPOAYKTUBHOTO IMKJIa IOCHE
YCIIEIIHOTO IEPBOr0 INpH YCIOBUM PABHOTO COOTHOILIEHUS IIOJIOB CpPEAU
pasMHOXamomuxcss ntull. JlanHple 1o npoayKTUBHOCTH 110 akTHUBHBIX
rHE31 ObUIM HCIIOJIb30BaHBl JJIS pacuéTa CpelHero pas3Mepa YCIHEIIHOTo
BBIBOJIKA U YCIIEIIHOCTU T'He3/0BaHusA. KoMIblOTEpHOE MOJEIMPOBAHNUE HA
OCHOBE (PaKTUYECKUX MAHHBIX W TPEAINOoJaraéMoro Juana3oHa 3HaueHHH
MOJIETIbHBIX TEPEMEHHBIX JaJI0 TEMIbl POCTa MOMYJALUNA 3HAYUTEIBHO
HIKe 1, 49TO OOBACHWIO HEOIAroNpHUsTHBIA MNOMYJISALMOHHBIN CTaTyc
NeByHa B HalMOHaJIbHOM mapke. IlosTomy Jydmime HETPOHYThIE
MECTOOOMTAaHUS B pallOHE UCCIENOBaHUNM HE OBUIM SKOJIOTUYECKH
3HAYUMBIMM ~ HCTOYHMKaMH, a CKOpPEe OKa3aJluCh 3KOJIOTUYECKUMU
JOBYIIKAaMH JUId 3TOro Bujaa. Takasg Hemnpeackazyemas JUHaMHKa
MOMYJISIIMM B BBICOKOKAYECTBEHHBIX MECTOOOMTAHUSIX B CpPaBHEHUH C
HU3KOKAYECTBEHHBIMM 30HAMHM MOJXET OBITh BbI3BaHA «I1apaJ0KCOM
XHUIIHAYECTBA»: BHICOKOKAYECTBEHHBIE JIAHA(PThl HAIIMOHAJIBHOTO MapKa




IIPHUBJICKAIN pa3HOO6p33HBIX XUIIHBIX MIICKOIIUTAOIINX U peHTHHI/Iﬁ,
pasopAromrx IHITHYbU rHé3ga. DBoONBIIMHCTBO M3 3TUX  XUITHUKOB
OTCYTCTBOBAJIM WHJIHA ObUIM MAaJIOYMCIICHHBI B J'IaH,Z[I_Ha(l)TaX 0oJyiee HU3KOTO

Ka4ecTBa.
KiroueBbie cjioBa Keywords
annual fecundity, annual survival, renesting rate, double-brooding rojI0Bast MI0IOBUTOCTb, TO/I0Basi BEBDKHUBAEMOCTh, BEPOSITHOCTD
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AHHOTALIUSA Abstract

The research was carried out in the pine forest of the specially
protected natural areas “Medvedsky Bor” in the Nolinsky District of the
Kirov Region. One can meet there both typical boron and boreal plant
species and some representatives of broad-leaved forests and steppes. We
researched the composition of vegetation and flora, as well as the state of
Pinus sylvestris L. of the overgrown strip that had been formed after the
gradual next-but-one belt logging, with contribution to renewal
(mineralization) and care (clarification-logging with removal of non-target
species). Green-moss and reed vegetation associations prevail there, as it
was stated. Vascular plants are analyzed in relation both to humidity and the
spectrum of ecologo-coenotic groups. Predominance of mesophilic and
xeromesophilic groups was stated, which indicates moisture degree
sufficient for seed germination of the xeromesophilic P. sylvestris species.
Boreal, boron, as well as non-moral and steppe species prevail, which
confirms conservation of biodiversity in these forests. The pine undergrowth
was analyzed as for its number, vitality; vegetation influence on these
indicators was stated. It was found out, per hectare there are 21 thousand
young pine plants aged from 4 tol6 years. This 84 times exceeds the
required number of trees in the mature community (250 trees per hectare).
The vitality of the pine undergrowth is estimated according to the original
method, taking into account the age of the plants, their height, the length of
last annual increment and the mean annual increment, deviation of lateral
shoots from the major axis, presence of re-crowning and yellowed leaves. It
is established that there are 17 600 young plants with a high degree of
vitality per hectare. It 4.4 times exceeds the plants number required for
artificial restoration of pine forests (4000 trees per hectare). These are the

HccnenoBanust mpoBeJeHbl B COCHOBBIX Jiecax 0c000 OXpaHsAeMOH
npupoaHoil teppuropun «Menseackuit  0op» HommHckoro paiiona
KupoBckoii o6sacTty, rze Hapsay ¢ TUIIMYHBIMU OOPOBBIMU U OOpeabHBIMU
BUJIAMH PACTEHUI BCTPEUAIOTCS MPEACTABUTEIH IINPOKOIMCTBEHHBIX JIECOB
u cremneil. 3ydeH cocTaB pacTUTENBHOCTU U (JIOPBI, COCTOSHUE MOAPOCTa
Pinus sylvestris L. na 3apacraromieit mosoce, (GOPMHPYIOIMICHCS MOCie
IPOBEAEHHOW UEpecHoJOCHOW IOCTENEHHONM pYyOKHM C IOCIEIYIOLUM

BO300OHOBJIEHUEM, COJCHCTBHEM BO300HOBJICHHMIO (MUHEpaiau3auus) u
YXOJ0M (pyOku OCBETIICHUS). YcraHoBi€eHO npeobiiaganue
3€JICHOMOITHUKOBBIX M  BEWHUKOBBIX  aCCOLMAIMA  PACTUTEIBHOCTH;

paccMOTpeHbl OCOOEHHOCTH €CTECTBEHHOTO BO300HOBJICHMSI COCHBI B HUX.
BrisiBneno npeoGnananue Me30(uiIbHONW TpyHbl, OOpealbHbIX U OOPOBBIX
pacTeHuil; coxpaHeHHE U BOCCTAHOBJICHUE CTEMHBIX U HEMOPAJIbHBIX BUI0B.
C yué€roM BO3pacTa pacTeHMi, BBICOTHI, UIMHBI MOCIEAHETO TOJOBOIO U
CPEAHEroJI0OBOTO TMPHUPOCTOB, YIJa OTXOXJIEHUS OOKOBBIX IOOEroB OT
TJIABHOW OCH, HAJIMUUS MTEPEBEPIIUHIBAHNS U TIOXKEITEBIIIEH XBOU OIIEHEHA
peanbHas ~ JKM3HEHHOCTh  ocoOel.  YcraHoBiIeHa  3((EeKTUBHOCTh
MEpPOTIPUSATHIA: TATHKPATHOE TPEBBIIICHHE YHUCICHHOCTH TMOJIPOCTa C
BBICOKOM JKM3HEHHOCTHIO B CPaBHEHUH C HOPMOM BBICAJKU CESHIIEB NPHU
MCKYCCTBEHHOM BOCCTAHOBJICHHH COCHSIKOB, BO3MOKHOCTH HETPEPHIBHOTO
WHTEHCUBHOTO JIOJTOBPEMEHHOTO HEUCTOUIUTEIBHOTO JIECOMOIb30BAHUS C
COXPAaHCHMEM JSKOCHCTEMHBIX (QYHKIHMH COCHOBOIO Jieca M €ro
6uopazHooOpazusl.




trees which can form pine forests with a high appraisal index in the future.
KaioueBbie ciioBa Keywords
reforestation, logging, mineralization, undergrowth, real vitality, JIECOBOCCTAHOBJIEHUE, PYOKH, MUHEPAIH3aIIUs, IIOAPOCT, peaabHas
forest care, biodiversity PKU3HEHHOCTD, YXOJI 3a JIECOM, OMOpa3sHooOpasue
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AHHOTALUA Abstract

OtnenbHble BUABI PACTCHMH, a TaKXKe pacTUTEIbHBbIE COOOIIECTBA
MOTYT CYIIECTBEHHO BJIMATh Ha CTPYKTYpPY M pa3HOoOpa3ue MOYBEHHBIX
MHUKPOOHBIX COOOIIECTB. AKTHHOMHIETHI SIBISIOTCS HEOTHEMJIEMBIM
KOMIIOHEHTOM TIOYBEHHOM MHKPOOHOW CHCTEMBI, OCYIIECTBISIOLIEH
Ba)XXHbIE DJKOJOTMYeCKHe (YHKIUH, CBs3aHHbIE, B YHCIE MPOYHX, C
TpaHcopmaleil opraHuueckoro BemiectBa. Hacrosiee wuccienoBanue

Certain plant species, as well as phytocenosis, can significantly
influence the structure and diversity of soil microbiocenosis. Actinomycetes
are an integral component of a soil microbiocenosis that carries out
important environmental functions, inter alia, with the transformation of
organic matter. This study was carried out to reveal differences in the
structure of soil actinomycetes complexes between sites overgrown with the




ObUIO TPOBENEHO /s BBIABICHMS DPA3IM4YUil B CTPYKType IOYBEHHBIX
AKTUHOMMIIETHBIX ~ KOMILJIEKCOB ~ MEXJAY  y4YacTKaMH,  3apOCLIMMHU
oopmiesukom  CocuoBckoro  (Heracleum  sosnowskyi  Manden.) w
HEMHBA3MPOBaHHBIMU (KOHTPOJIbHBIMH) yyacTKaMu. OTMEUEHO yBEJINYEHUE
POJIOBOTO U BUAOBOIO PasHOOOpa3Msi aKTMHOMHUIETOB B MHBA3MPOBAHHBIX
II0YBAX, 10 CPaBHEHUIO C KOHTPOJIEM, B YaCTHOCTH MPEJCTABUTEIU POJA
Streptosporangium  BCTpe4Yal MCh HWCKIIOUUTENFHO HA  3aXBavyCHHBIX
OopiIeBUKOM ydacTKax. Ha 3THX ke yuyacTKax OTMEYEHO YBETUYEHUE JOIH
OKpAILIEHHBIX BUIOB CTPENTOMHULIETOB, MIPEACTABIAIONINX CEKLIUIO U CEPUIO
Cinereus Chromogenes, TOrgja Kak B CTPEHTOMHIIETHOM KOMILIEKCE
KOHTPOJBbHBIX IIOYB 10 JOJEBOMY YYacTHIO JOMUHUPOBAIM HE
OPONYIUPYIOLIME MUTMEHTOB MpeACTaBUTENM ceKuumu u cepuu Cinereus
Achromogenes. BpisgBieHHbIE pa3inyMsl MOTYT OBITh CBSI3aHBI C YCHUJIEHHON
MUHEpaIu3aluell OpPraHu4YecKoro BELIECTBA B I0YBAX IOJ 3apOCISIMU
OopIICBUKA.

Heracleum Sosnowskyi Manden. And non-invasive (control) plots. An
increase in genus and species diversity of actinomycetes in invaded soils
was noted, compared with control, in particular, the representatives of the
genus Streptosporangium were found exclusively on hogweed-occupied
plots. The appearance of Streptosporangium in the structure of soils
actinomycete complexes under hogweed may indicate that hogweed root
exudates contain compounds attractive for this mycelial prokaryotes genus.
On the same plots, an increase in the proportion of colored streptomycetes
representing the section and series of Cinereus Chromogenes was noted,
whereas in the control soils streptomycetin complex, the non-producing
pigments were dominated by representatives of the section and series of
Cinereus Achromogenes. In the areas of mass growth of Heracleum
Sosnowskyi, in comparison with the control plots, a lower carbon content in
the soil was noted, which, in addition to the changes in the structure of
actinomycete complexes, confirms the fact of intensive organic matter
mineralization in soils under the hogweed. Despite the considerable above-
ground biomass, at the end of vegetation the removal of nutrients is not
replenished by the hogweed plant litter.
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AHHOTAIUS Abstract

Fifty-five species from five phyla (Cyanobacteria — 8, Chlorophyta —
29 (Chlorophyceae — 14, Trebouxiophyaceae — 11), Bacillariophyta — 19,
Streptophyta — 1, Ochrophyta — 2 (Xanthophyceae — 1, Eustigmatophyceae
— 1)) were revealed during the study on biodiversity of cyanobacteria and
algae from terrestrial habitats of Urup, Paramushir, Iturup, and Simushir
(Kuril Islands). Algal flora of Iturup Islands was the most divers with 25
species, 23 species were found on Urup, 17 on Simushir, and 14 on
Paramushir Islands. Number of species per sample decreased from Urup

[Ipu uccnenoBanuu 6Mopa3HOOOPa3Hst BOJOPOCIEeH U IIMaHOOAKTEpUit
Ha3eMHBIX MecTooOuTaHud octpoBoB Ypyn, Ilapamymmp, Utypyn u
Cumymmp (Kypuibckue octpoBa) OBUIO OOHApyKEHO NSATHIACCAT MATh
BHJIOB, OTHOCSIIHMXCS K TsiTH otaenam: Cyanobacteria — 8, Chlorophyta — 29
(Chlorophyceae — 14, Trebouxiophyaceae — 11), Bacillariophyta — 19,
Streptophyta — 1, Ochrophyta — 2 (Xanthophyceae — 1, Eustigmatophyceae
— 1). Aumerodpmopa Wrypyna Obula Hambojee pa3sHOOOpa3HOW U
HacuuThIBaia 25 BUIOB, 23 BUIa ObUTO OOHApYy»XeHO Ha Ypyne, 17 BUIOB —




(3.6) to Simushir (2.1), Paramushir (2.0) and Iturup (1.9). Five species, cf.
Mychonastes homosphaera, Chlorella vulgaris, Dictyococcus varians,
Bracteacoccus minor, and Desmodesmus abundans were encountered on
each of the Island. In the same time species composition of cyanobacteria
and algae on each Island was specific and reflected ecological peculiarities
of the habitats. The most notable feature of algal and cyanobacterial flora of
studied Islands was prevalence of cosmopolitan species tolerant to toxic
volcanic substrates. Besides, this territory was characterized by high
diversity of amphibian diatom algae. For understanding biodiversity of
terrestrial algae and cyanobacteria of Kuril Islands further moleculargenetic
research are necessary.

Ha Cumymupe, u 14 BunoB — Ha [lapamymmpe. UYuciao BumoB B mpobe
yMeHblanock B psaay Ypyn (3,6) — Cumymup (2,1) — IHapamymup (2,0) —
Hrypyn (1,9). Ilare BumoB — cf. Mychonastes homosphaera, Chlorella
vulgaris, Dictyococcus varians, Bracteacoccus minor, Desmodesmus
abundans — BcTpeuanuch Ha Bcex ocTpoBax. B To ke Bpems, ambrodiopa
KaX/I0TO OCTPOBa OTJIMYAJIaCh CBOCOOpA3WeM M OTpakaya 3KOJOTMYECKHe
OCOOCHHOCTH  MecTooOuTaHusl. XapakTepHOW 4epToil  anbroduopsl
WCCIICIOBAaHHBIX OCTPOBOB OBUIO Mpeo0sialaHue BUOB-KOCMOIOJIHTOB,
YCTOMYMBBIX K TOKCHYHOMY BYJIKaHHMYecKoMy cyoctpaTy. Kpome Toro,
oOHapy)eHO OoJbIIoe pazHooOpazne aM(pUONATBLHBIX BUIAOB JHATOMOBBIX
Bogopocieit. Jlns omeHku OuopasHOOOpa3zus Ha3eMHBIX BOJOpOCHed u
nuanobOakrepuii  KypuinbCKHX  OCTPOBOB  HEOOXOAMMBI  JaJIbHEUIIIHE
MOJIEKYJIIPHO-TEHETUUECKUE UCCIIEIOBAHUS.
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Kuril-Kamchatka Trench, volcanic soils, eruption, resistance, spatial-
ecological patterns, cf. Mychonastes homosphaera, Chlorella vulgaris,
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Kypuno-Kamuarckuii %k€nob, BylnkaHHYECKHE MTOYBbI, U3BEPIKEHUE,
YCTOHYMBOCTH, IPOCTPAHCTBEHHO-3KOJIOTHYECKAst CTPYKTYpa, Cf.
Mychonastes homosphaera, Chlorella vulgaris, amdubuanshsie
AMAaTOMOBBIC BOAOPOCIN
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AHHOTAIUS Abstract

[To undopmanmu BecemupHoii opranuzanuu 3apaBooxpanenus (BO3)
BO3pacTaer nmpobiieMa aHTHOMOTHUKOPE3UCTEHTHBIX IITaMMOB 30JIOTHCTOTO
craduiaokokka Staphylococcus aureus. Dtu OakTepud MEHSIOT CBOM
TeHOMHBIM COCTaB TOJ BO3ACHCTBHEM aHTHOMOTHKOB U  OBICTPO
PacIpoCTPaHSIOTCS B OKPY)KAIOIIEH cpele, co3aaBast yrpo3y sl 3J10pOBbs
YeloBe4YeCcTBa M IMPOJOBOJILCTBEHHOW Oe3omacHocTH psana crpad. BO3
TpeOyeT YMEHBIIUTh YHOTpeOIeHnEe aHTUOMOTUKOB MIPU MAacTUTaX y KOPOB
Ha 50%. 3070TUCTHIN CTAPHUIOKOKK — MpeoOIafaronuii BU Bo30yauTeNs
MacTUTOB KOpOB B cTpaHax 3anaaHoil EBpombl u Poccun. Iloutu B 90%
O0onpmux (GepM U KOMIUIEKCOB, TJE€ HCIOJB3YIOT aHTHOMOTHKH,
perucTpupyercs CTa(pUITOKOKKOBBIH MAacCTHT, BBI3BaHHBIH
MOJIUPE3UCTEHTHBIMHU IITAMMaMHU S. aureus.

[TpoBenenHa oreHka BO3MOKHOCTH YACTUYHOM 3aMEHbI aHTHOMOTHUKOB
Ha OHOJIOTMYECKH AaKTUBHBIE BEIIECTBA NpPU JIEYCHUU KIMHUYECKUX
MacTUTOB y KOpOB. YcraHOBIE€HO, 4Tro HHTeppepoH  Obrumit
pPEeKOMOWMHAHTHBIN, mnonucaxapun rpuba  Hericium  erinaceus (TIC
H. erinaceus) w [nanpnepon depe3 10 nHel jeUeHHS KIMHUYECKUX
MacTUTOB Yy  KOpPOB  TMOBBINAIM  KOJMYECTBO  BBI3JIOPOBEBILUX
cootBeTcTBeHHO Ha 30, 20 u 20%, M0 cpaBHEHUIO C AaHTUOMOTUKOTEpATTUEH.
buonornyeckn  aKkTUBHBIE  BEIIECTBA  HOPMAJIM30BAIN  KOJUYECTBO
COMAaTHYECKMX KJIETOK B MOJOKE JIO0 (DU3HOIOTHYECKOTO YpPOBHSL.
M3y4yeHHble BemlecTBa CHWXXaIW ypoBeHb uHTepieikuHa-2 (11-2) u
unrepaeiikuna-8 (11-8), mpocrornanauaoB E2, HOpMmaniM30Balud CKOPOCThH
ocenanust spurpountoB (COD) u (arouuTapHyl0 aKTUBHOCTH B KpPOBH
OKCIIEPUMEHTAIBHBIX JKUBOTHBIX. KOJIMYECTBO COMATHYECKHX KIETOK B
MOJIOKE KOPOB MOJOMNBITHBIX Tpymn nocie 10 qHel JiedeHus: yMEHbIIUIOCh
10 (PU3NOIIOTHYECKOW HOPMBI. MOJIOKO TTOCTIe JICUEeHHS] KOPOB OBLIO TOJTHO K
NUIIEBOMY  yHoTpeOJeHHI0 Ha 72 yaca  paHblle, 4YeM IpH

The World Health Organization (WHO) is informing about the
antibiotic resistant strains of Staphylococcus aureus increasing problem.
These bacteria are changing their genomic composition under the influence
of antibiotics and are rapidly spreading in the environment, threatening
human health and food security in a number of countries. WHO requires
reducing the use of antibiotics in cows’ mastitis by 50%. Staphylococcus
aureus is the prevailing kind of cows’ mastitis pathogen in Western Europe
and Russia. The staphylococcal mastitis caused by multiresistant strains of
Staphylococcus aureus is registered in almost 90% of large farms and
complexes where antibiotics are used.

The possibility of partial replacement of antibiotics with biologically
active substances at treatment of clinical mastitis in cows was evaluated. It
is established that Interferon bovine recombinant, Polysaccharide of
Hericium erinaceus fungus (PS of H. erinaceus) and Dialderon after 10
days of treatment of clinical mastitis in cows increased the amount of cured
individuals, respectively, by 30, 20 and 20% in comparison with antibiotic
therapy. Biologically active substances normalized the number of somatic
cells in milk to physiological level. The studied substances reduced the
levels of interleukin-2 (11-2) and interleukin-8 (11-8), prostaglandins E2,
normalized erythrocyte sedimentation rate (ESR) and phagocytic activity in
the blood of experimental animals. The somatic cells number in the milk of
experimental groups cows are decreased to physiological norm after 10 days
of treatment. Milk after treatment of cows was fit for food consumption 72
hours earlier than with antibiotic therapy.
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