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BBenenue

N3yyenue cocTostHUS OKPYIKAIOIIEH Cpeibl Ha ypOAHU3UPOBAHHBIX U IPOMBIIIIEHHBIX
TEPPUTOPUSIX BCErAa SIBISIETCS OJHHUM M3 MNPUOPUTETHBIX HAIPABICHUN COBPEMEHHBIX
HAYYHBIX UCCJICOBAHUIN B 00JIACTH 3KOJIOTMH U MTPHUPOOIOIB30BaHMs [DKOJIOTHsI TOpo/Ia,
2004]. MHuorue ropona MpkyTckoii 001acTH XapaKTePU3YOTCS CIOXKHON YKOJIOTHISCKON
oO0cranoBkou. ['opog Yconbe-Cubupckoe NpuHAIIEKUT K TEPPUTOPUSIM C BBIPAKEHHON
HeO0JIaronoay4YHol KOJIOTHYECKOW CUTYyallMed, YTO BBI3BAHO PACIIOJIOKEHHEM KPYITHBIX
HEOE30MacHBIX MPOW3BOACTB HA €0 TEPPUTOPHUH, (DYHKIIMOHUPOBABIINX HA MPOTSHKEHUU
MHOTHX JECATUIETHN TpH OONbIIMX 00beMax Mpou3BojcTBa. K HacTosimeMy BpeMeHH B
roposne (QYHKIIMOHUPYET (papMameBTHUECKasi, COJIEMOOBIBAIOIAS MPOMBIIUICHHOCTb,
necooOpabaThIBalOIIee MPOU3BOACTBO, MAITMHOCTPOUTENbHBIM 3aBog W TOI[. OmHako
OFPOMHOE OMAaCEHUE BBI3BIBAIOT IMOCIEACTBUS palboThl yxke 3akpbiToro B 2010 romy
KpYMHEHIIero XuMnu4ieckoro npou3Bojictsa Bocrounoii Cubupu — «Y conpexummnpomy. [1o
naHHbIM DenepasbHOr0 3KOJIOTMYECKOro OmepaTropa — NPEANpPUSITUS TOCKOPIIOpauuu
«Pocatom», 3HAUYMUTEIPHOE KOJUYECTBO TBEPJbIX MPOMBIIUICHHBIX OTXOIOB JIaHHOTO
XUMHYECKOr0 MPOM3BOJCTBA CKJIAIUPOBAJIOCh HA IMOJIMIOHAaX, 00pa3ysh TEXHOI'CHHbIE
oTBaJIbl ¥ oTcTOMHMKH [OTUeT. .., 2020]. K HacTosAIIeMy MOMEHTY HaKOILJICHO OoJiee 1 Mip1
TOHH TEXHOT'SHHBIX OTXOJO0B, a INIOmAJb OTBAJIOB cocTaBisier Oomee 610 ra
[CocynapcTBenHsbIit qokna..., 2019]. B pe3ynpTare Ha OOMIUPHBIX TEPPUTOPUSIX, MHOTHE
U3 KOTOPBIX HEMOCPEJACTBEHHO IPWIETAIOT K TOPOJCKUM 3acTpoiikaMm, HabItomaercs
Jerpajiaiusi MPUPOAHBIX IKOCUCTEM, BIUIOTH 0 TOJHOIO YHUYTOXKEHHS PACTUTEIIbHBIX
COOOIECTB U MCTOIIECHUS 3E€MENIbHbIX pecypcoB. [lpu ckiIaaupoBaHUM OTXOJ/IOB
MIPOMBIIINIEHHOTO TMPOU3BOJICTBA Ha TMOJIUIOHAX «YCONBEXUMIPOM» CHOPMHUPOBATIUCH
3HAQUMUTENIbHBIE  IUIOIIATA  3€MENlb,  3aHAThIE  TEXHOTCHHBIMM  OTBAaJlaMH U
XBOCTOXPAaHWINILIAMHU. 3arpsA3HSAIONINE BEIIECTBA, COCPEAOTOUYECHHbBIE B TEXHOT€HHOM 30HE,
PE3KO M3MEHSIOT E€CTECTBEHHOE COCTOSHME OKpYXAlolled Cpelpl MpUIIEraroimx
TEPPUTOPUI, YTO B TEPBYIO OUYEpEelb MPOSBIAECTCS B HAPYIICHHUH HKOJIOTUYECKOTO
(GYHKIIMOHUPOBAHUS PACTUTEIBHOCTH W TOYBBI — KIIIOYEBBIX CPEIO0Opa3yrOIINX

KOMITOHEHTOB 3KocucTeMbl [HukomaeBckuii, 1998].



B pesynbrare aHTponoreHHoro (B TOM YHCJIE€ TEXHOTE€HHOI0) MpeoOpa3oBaHUs
OKpyXarouiei cpenbl B T. Ycolbe-CuOuUpckoe HaOMIOJaeTCs CIIO0KHOE COUYETaHUE
€CTECTBEHHBIX U HMCKYCCTBEHHO CO3/IaHHBIX IOYB, YTO MPUAAET MOYBEHHOMY MOKPOBY
cnenuUYHyI0 MO3au4HOCTh. M3BECTHO, YTO PacCTUTETBLHOCTh HANMPAMYIO 3aBUCUT OT
COCTOSIHUSA TTOYB, OT HAKOILJICHUS WJIH K€ HEJ0CTaTKa KAaKUX-THOO0 BEIIECTB B HEW U CITY>KUT
ee uHaukatopoM [Brnagumupos, 1982]. B nanHoii paboTe 00bI10e BHUMAHUE OTBOIUTCS
M3yYCHUIO COCTOSIHMS MOYBEHHOI'O MOKPOBA U PACTUTEIBHOCTH — BaXKHBIX KOMITOHEHTOB
skocucteMbl [WMibuH, 1991]. Topoiackwe TMOYBBI W PACTEHHUS HMEIOT OTIPOMHOE
DKOJIOTUYECKOE 3HAYCHHME, BBITIONHIS (PYHKIIMIO OHOJIOTHMYECKOr0 CTa0MIM3aTopa
OKpyXxaromei cpenbl. Pactenus o0namar0T YHUKATBHOW (PUIBTPYIOIIEH CIOCOOHOCTHIO.
OHU TOTJIONIAIOT U3 BO3/IyXa/TIOYB M HEUTPATU3YIOT B TKAHSIX 3HAYUTEIHHOE KOJIMYECTBO
BPEIHBIX BEIECTB, CIIOCOOCTBYS COXPAHEHHUIO SKOJIOTUYECKOTO PABHOBECHS B SKOCHUCTEME
[Kynarun, 1974]. [TouBe npuHAUIEKHUT BeayIas poib B QYHKIIMOHHUPOBaHUU Onochepsl,
yTpara wid HeoOpaTumas Jerpajaius NoYBEHHOTO MOKPOBAa MOXKET pacCMaTPUBATHCS KaK
ru0enb YKOCUCTEMBI.

B nmocnennue gecstuneTvss B HAy4HOW 00JaCTH MPU M3YYEHUU TEXHOTCHHBIX IMOYB
OoJbllIOE BHHUMAaHUE VYACNSETCS WX BOCCTAHOBJICHUIO C TIOMOIIBID  Pa3IUYHBIX
OMOMHINKATOPOB, HANIPUMEDP, TPABSIHUCTHIX pacTeHUM. Takue HMcClieOBaHUS MO3BOISIOT
pemniaTh Ba)KHbIE IKOJIOTMYECKHE 3aJauyd M MPUOOPETAIOT MPAKTUYECKOE 3HAUCHHE s
CO3MaHMsl YCTOWUYMBBIX MPHUPOAHBIX 3KocucTeM. Hawmbomee sddexkTuBHBIM METOIOM
OYHCTKM 3arpsA3HEHHBIX IIOYB cuMTaeTcs (GUTOIKCTpakius [bekyzaposa u ap., 2018].
Meron mnoapazyMeBaeT MOIJIONIEHHE PACTEHUSIMU BPEAHBIX COCIMHEHUM U3 TOYBBI U
KOHIIEHTPUPOBAHKME MX B HAJA3EMHBIX OpPTaHaX C MOCJIEAYIONUM YAaJIeHHeM (UTOMACCHI.
Hcxonsa ux u3noKeHHOr0, HaMU ObUTM TIPENPUHSATHI UCCIEA0OBAHUS U3YyUYECHUS OUYHUCTKHU U
BOCCTAHOBJIEHUS TEXHOT€HHBIX MOYB C MMOMOIIBIO TECT-0MO000HEKTOB.

Heobxonumo BBIAENHUTH, YTO CJOXKMBIIAACS HA JAaHHBII MOMEHT BpEMEHU
AKOJIOTUYECKas CUTyalus B I. Y conbe-Cubupckoe, MpuBOJUT K HEOOXOAUMOCTH PEIICHUS
BOIIPOCOB, KacCalOIUXCAd COXPAHEHMS TMOYB U PACTEHUU B YCIOBUSIX OYEHb BBICOKOTO

TCXHOI'CHHOI'O BOSI[GfICTBI/IH. HpI/I 9TOM CBOCBPEMCHHOC N3Y4YCHUC CBOMCTB U IIponecCoOB B



3arpsiI3HEHHBIX [OYBAaX M PACTEHUAX IMIO3BOJSET  AJICKBATHO OLIEHUTH  CTEICHb
He0Iaronoay4uns 3KOJI0TMYECKON CUTYaIlMu HA TOPOACKON TEPPUTOPUH.

AKTV&J’ILHOCTL HCCICAO0BaHNA O6YCJ'IOBHeHa H€O6XOI[HMOCTI>IO OLCHKH 3arpsA3HCHHBIX

II0YB B IIPOMBIILJIEHHON 30HE TEPPUTOPUHU «Y COIIBEXUMIIPOM» U MPEACTABICHUEM HAYyYHO-
IIPAKTUYECKUX PE3YyJIBTATOB O BOZMOYKHOCTH OUYHUILEHHs U BOCCTAHOBJIEHU [10YB METOAAaMU
(GUTOPKCTpaKLUMU, 4YTO B JAJNbHEHIIEM T[O3BOJIMT CHM3UTh YXYAUIEHHE COCTOSIHMS
OKpY’KaroUel Cpebl U YIy4IIUTh SKOJOTMYECKYIO CUTYaIMIO Ha TOPOACKON TEPPUTOPUH.

OOBEKTHI HCCJICOAOBAaHUA . TCXHOI'CHHBIC ITOYBbI ITPOMBIIIIJICHHBIX OTBAJIOB

NpeAnpUsITUS «Y COIbEXUMIIPOMY, TPABSHUCTBIC U IPEBECHBIC PACTEHUS, IPOU3PACTAIOIIUE
B TEXHOT'€HHOM 30HE.

[Ipeamer ucciieoBaHus: COCTOSIHUE OKPYXKAIOLIEN Cpeibl TOPOJICKOM TEPPUTOPUH 11O

[IOKa3aTeNsiM I10YB U PACTCHUM.

I'unoresa HCCJIICAOBAHUA. COBPCMCHHBIC OMOJOrNYEeCKHE U TCOXMMHYCCKHE MCTOBI

ITO3BOJIAIOT BBIIIOJIHHUTH OYHUCTKY M BOCCTAHOBJIICHHC TCXHOI'CHHBIX IIOYB, COXPAaHCHHC
PAaCTUTCIIbHOI'O0 ITIOKPOBA4, a4 3HAYUT IPUBCCTH K O3IT0POBJICHUIO Oprﬁ(a}omeﬁ CpCabl

3arpsA3HEHHON TEPPUTOPHH.

Llenb wucclieoBaHUSI — U3YYUTh COCTOSIHUE U 3arpsi3HEHHE TEXHOTCHHBIX TOYB U
MpoU3pacTaNieii Ha HUX PACTUTEIBHOCTH B TpeAeiaX MPOMBIIUICHHOW 30HBI Topoja
Yconbe-Cubupckoe, aaTh COBPEMEHHYIO OIIEHKY SKOJIOTMYECKOM CHUTyallud |
MPEIOCTAaBUTh BO3MOJKHBIE CMOCOOBI OYHINEHHWS W BOCCTAHOBJICHHUS IMOYB C TIOMOIIBIO
METO/I0B OMOMHIUKAIUH.

B pa60Te IMOCTABJICHBI W PCHICHBI CICAVIOINEC 3a4a49H.

1) c moMoMIBIO METO/IOB KOMIUIEKCHOW OLIEHKHU MTOYB ONPENEIUTD:

— Mopdosoruueckue 1 pu3nueckue CBOMCTBA OYB TEXHOTEHHOW TEPPUTOPUH;

— KJIaccU(PUKAILlMOHHOE HAa3BaHUE [10YB;

— IMaIa30H KUCJIOTHOCTHU IIOYB;

— cofiep>KaHWe aMMOHMS, HUTPUTOB U HUTPATOB, MOJBUIKHOIO XJIOpa, CyiIb(}aToB B
MTOYBEHHBIX BBITSDKKAX;

— HaKOIUIEHHE NMUTATEIbHBIX BEIIECTB B IOYBax (a30T, pochop, kanuii);

— COACPIKAHUC PsJIa TAKCIBbIX MCTAJJIOB B ITIOYBCHHBIX o6pa3uax.



2) ¢ TIOMOIIBI0 METOJI0B OMOMHIUKAIIMHA PACTEHUHN BBITIOIHUT:

— BHU3YaJIbHYIO OIIEHKY €CTECTBEHHOTO MPOM3PACTAHUS TPABSHUCTHIX U JIPEBECHBIX
pacTeHUl Ha TEXHOT€HHOM TEPPUTOPHH;

— re000TaHNYECKOe OMMCAHUE TPABSTHUCTOM PACTUTEIBHOCTH;

— OLIEHKY (PUTOTOKCUYHOCTH IMOYB 110 OTHOLIEHUIO K MTPOPACTAHUIO U POCTY PACTECHMIA;

— OMOTECTUPOBAHKNE TOKCHUYHOCTH TIOYB C CHHE-3elIeHO Bogopocibio NOstoc;

— u3ydeHue MOp(OJOrHYECKUX HU3MEHEHHH POCTOBBIX MapaMeTPOB HCHBITYEMBIX
pactenuti (Triticum).

3) ¢ HTOMOUIBIO METOAOB 3KOJIOTMYECKOI'0 KOHTPOJISL OKPYKAIOIIEH CpEbl OLEHUTH:

— HKOJIOTUYECKYIO CUTYAIlUI0 HA TEXHOT€HHO HAPYIIEHHBIX TEPPUTOPUSIX TOPOJIA;

—  TIeecO00pa3HOCTh  WCIOJB30BAHUS MPEIOKEHHBIX METOJOB OYHCTKH W
BOCCTAaHOBJICHHSI TEXHOTCHHBIX TIOYB, BO3OOHOBJICHHSI TPaBSIHUCTOW PACTUTEIHHOCTU U
YIIYUIIEHHUS COCTOSIHUSI OKPYKAIOLIEH CPEbI.

Hosusna. Biepsbie B IPOMBILITIEHHON 30HE «Y COIBEXUMIIPOM» IIPOBEACHO U3yUYEHUE
O0COOEHHOCTEM TMMOYBOOOpPA30BAaHUS HA TEXHOTEGHHBIX OTBANaX, MPEUIOKEH METO/
OMOJIOrMYECKON OYMCTKH M BOCCTAHOBJICHUSI TIOYB C TIOMOIIBIO TPABSIHUCTHIX PACTCHHI
(BUIOB-UHIUKATOPOB) U Bogopociau Nostoc.

Anpob6aius pabotsl. [To mosy4eHHBIM pe3yabTaTaM UCCIICIOBAHUI MOTOTOBIICHO JIBE

nevyaTHble paboThl B COOPHUKU HAYYHO-TIPAKTUYECKUX KOHPepeHIHil: « OCOOEHHOCTH TIOYB
NPOMBINUICHHONH — TeppuTOopuH  «Ycoimbexumrpom», Mpkyrckoir  obmactm  (XXII
MexnayHaponHas Hay4YHO-TIpaKTHYecKas KoH(pepeHIUs «AKTyaldbHbIE TPOOIEMBI
AKOJIOTUH U MPUPOAONOIb30BaHus», 21-23 anpens 2022 r.); « IKojoruueckas oljeHKa o4B
W pacTeHUH Ha TEXHOTEHHO HapylIeHHOW Tepputopun T. Ycombe-Cubupckoe» (V
Bcepoccuiickas mMomnonekHas HaydHO-TIpakTUuecKass KOH(MEpeHIUs ¢ MEXIyHapOIHBIM
yuactueM  «ColMallbHO-dKOJNOruYeckue  mpodsembl  balikanbckoro  peruoHa u
COMpEIEeNbHBIX TePpUTOPHii», 22 anpens 2022 T.).

CrpykTypa B 00beM paboThl. PaboTa COCTOUT M3 BBEACHUS, ISATH IJ1aB, 3aKIIOUCHHUS,

U3TI0KEHHBIX Ha 27 CTpaHMIIaX MAITHHOIUCHOTO TEKCTa, COACPKUT 7 TabnuIl, 15 puCyHKOB

Y CITUCOK JINTEPATypPhl, HACUUTHIBAIOIINN 28 HAMMEHOBAHUH.



ABTOp BbIpakaeT OyarogapHocTb cBoeMmy pykoBoaurtento Cpernane IlerpoBHe
bparam 3a moMonis Mpu NPOBENEHHH 3KCIIEPUMEHTOB U OOCYKIEHUM IOJTYYEHHBIX
pe3ynbraTtoB; pykoogutento Jlapbe OuiieroBHe AmnapamnoBOl 3a IOCTAHOBKY METOJHK
IIOYBEHHBIX MCCJIEAOBAHUM M ITOMOILIb IPU BBINOJIHEHUH aHAIMTHUYECKUX MCCIIEIOBAHU;
c.H.c. CUDOUBP CO PAH, k.6.H. Upune HukonaesHe EropoBoii 3a mpemocTaBieHHBIE
KOJIJIEKLIMOHHOM ~ KYyJbTyphl CHHE-3€JIeHON Boaopociau Nostoc punctiforme; C.H.C.
HNucturyra reoxumun um. A. I1. BunorpamoBa CO PAH, x.6.H. IlpoiigakoBoii Onbre
AHATONbEBHE 32 MOMOILb B ONPEAEICHUU TKEIbIX METAIOB B MOYBEHHBIX 00paslax;
Hay4YHbIM cOoTpyaHukaM Manoi mkonpHOM Axagemun npu CUOUBP CO PAH 3a
KOHCYJIbTAaTUBHYIO pa0OTy Ha NPOTSKEHUHU IISITH JIET; CBOMM POAMUTEINSAM 3a MOAJEPKKY U

BCCCTOPOHHIOIO ITOMOIIIb.

1. TEOPETUYECKAS YACTb

1.1. ITouBbI U pacTeHus B rOPOACKOi cpeae. MeTobl OYUCTKH 3arPSI3HEHHBIX MOYB C

NOMOIIbIO PACTEHHH (COBPEMEHHOE COCTOSIHUE BOIPOCA)

CoBpeMEeHHBIN TOPOJ TPEICTaBIACT COOOW HMCTOYHHMK CJIOXKHOTO aHTPOIIOTC€HHOTO
BO3JICHCTBHUSI Ha BCE KOMITOHEHTHI €r0 3KOCHCTEMBI. [Ipy 3TOM OCHOBHOE HETaTHBHOE
BIIUSIHUE OKa3bIBAIOT TakWe (AKTOphI, Kak, 3arps3HeHue arMochepsl BBIOpOcaMu
MPOMBITIUICHHBIX ~TIPEANPUATHIA W aBTOTPAHCIIOPTOM, YBEIUYCHHE PEKpEarlmOHHOU
Harpy3ku. B UpkyTckoil 061acTi MpOMBIIIITIEHHOE 3arpsi3HEHUE OKa3bIBAE€T 3HAYUTEIIHHOE
BIIMSIHHE HA COCTOSTHUE OKpY’Karoliel cpeabl. MHOTHE TOpoja perioHa BXOMST B MEPBYIO
JeCATKY HauboJiee 3arps3HEeHHBIX Teppuropuii Poccuu [["ocynapcTBeHHBIN JOKIAL...,
2020]. OrtnmenbHOM TIpymmy B TOpOAax 3aHMMAIOT MPEANPHUATHSA, KOTOpPbIE HE
(GYHKUMOHUPYIOT M, Ka3aJ0Ch Obl, HE OKAa3bIBAIOT BO3ACHCTBHUS HA OKPYKAIOUIYIO CpENly.
OnHako C 3aKpbITHEM OHHM TIPEKPATHJIM HE TOJBKO CBOK IPOW3BOACTBEHHYIO U
MIPUPOAOOXPAHHYIO IEATEILHOCTh, HO M HE OCYIIECTBIIIA PEKYIbTUBAIINIO MPOMBITUICHHON
TUTOMIAKA W YTWIM3AIIMI0 OCTaBIIUXCS IMPOW3BOACTBEHHBIX OTXOA0B. Ha TeppuTopumn

HpxyTckoit 006J1aCTH 0COOYIO ONTACHOCTb NPEACTABIISAET «Y COIBEXUMIIPOM, I'I€ IOCTOSIHHO
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BO3HUKAET yrpo3a yTeYKH omacHeiXx orxonoB [Otuer..., 2020]. HanpspkeHHOCTH
AKOJIOTMYECKUX IPOOJIEM B KaXKI0OM rOpOE OMPEAEISIETCS B 3aBUCUMOCTH OT CIEAYIOIIHNX
OOCTOSITENBCTB: MaciiTada TOpoJa, MPUPOJIHBIX YCIOBUM TEPPUTOPHUH, XapakTepa u
MaciTaboB MPOU3BOCTBA, 0COOEHHOCTEH 3acTpoiiku [DKkomorus ropona, 2004].
[IpoOnema wu3y4yeHUs: KauecTBa TOPOACKOM Cpeabl paccMaTpUBAETCs MHOTHMHU
uccienoBarensiMu. Bospacraromue MacmTaObl BO3JIEHCTBHSI 4eEJIOBEKAa Ha MPHUPOAY
MOPOAWIN T100ANTbHYI0, UMEIOIIYI0 NIEPBOCTEIIEHHOE 3HAUYEHUE ISl BCErO YEIOBEUYECTBA,
npoOsieMy YXYAIIEHUs KayecTBa OKpYKalIlled cpefpl. 3a MOCIEIHUE NECATUIIETHUS
npo0OsiemMa OXpaHbl OKPY’KaoIIEel Cpebl U 310pOBbsl HACEJIEHUS PUOOpena NPUOPUTETHOE
3HaYCHHE B KPYTy MpOOJIEM, CTOSAIIMX TEPEa UYEIOBEYECTBOM B TPETHEM THICSUEIICTHH.
Bonbiioe BHUMaHue OTBOJUTCS UCCIIEIOBAHUSM PACTUTEIILHOCTH U IOYBEHHOT'O MMOKPOBA —
BAKHBIM HWHJMKATOPHBIM KOMIIOHEHTaM TOpOJACKON TeppuTopuu. [louBa B ropoackux
YCIIOBUSIX — MOIIHBIN CBOE€OOpa3HbI (DUIIBTP, MOTJIOMIAIOIIUNA U O HEKOTOPOH CTENeHU
00€3BPEKUBAIONTUN TOKCHYHBIE BBIOPOCHL. YHUKAIBbHON (PUIBTPYIONMIEH CHOCOOHOCTHIO
00Jaal0T W pacTeHHs, OHM HE TOJBKO CIOCOOHBI TOTJIONIATh M3 BO3JyXa U IOYB
3HAYUTEJIPHOE KOJUYECTBO BPEAHBIX BEIIECTB, HO M MOJACPKHUBATH OMNTUMAJIbHBIN
sKosorndeckuii 0ananc B armocdepe [Kymarun, 1974; Hukonaeskwuii, 1979].
NuTeHcuBHas AEsATENBHOCTh UYEIOBEKAa B Mpefenax KPYHHBIX TOPOJOB MPUBOIUT K
CYLIECTBEHHOMY M 4YacTO HEOOpPaTUMOMY M3MEHEHUIO OKPYKaIOIIEeW Cpeabl: W3MEHEHUs
penbeda, ©CTeCTBEHHas PACTHTEIBHOCTh CMEHSeTCs abopureHHol, (opmupyercs
cnenuuYecKuii TUIT TOPOJCKOrO0 MHUKPOKIMMATa, 3a CYET YBEJIMYCHHUS IUIOMAeH
3aCTPOMKH M UCKYCCTBEHHBIX IMMOKPBITHI YHUYTOXKAETCS IIOYBCHHBIN MOKpOB [['epacumoBa
ap., 2003]. B ropoickux ycIoBHSX Y pacTeHHH M TOYB BBIPAOATHIBAIOTCS 3al[UTHBIC
peaxiuu, MO3BOJISIONIME CYIIECTBOBATH B KECTKUX yCI0BUsAX. OTHAKO YCTOWYUBOCTH TTOYB
U PACTEeHUM K aHTPONOT€HHOMY BO3ICHCTBUI0O HE MOXET ObITh Oe3rpanuyHoil. Cpena
COBPEMEHHOI'0 TOpO/ia HapyllaeT HOPMAaJIbHOE NPOTEKaHUE MOYBOOOPA30BATEIbHBIX
npolieccoB. B otinuune ot BoAbl U aTMOC(epbl CKOPOCTh CAMOOUYHUIIIEHUS TIOYBbI, 0OCOOEHHO
B TOPOJICKUX YCIIOBHUSIX YpPE3BbIYAWHO Majia, MOATOMY B MOYBE MOCTOSHHO MPOUCXOAUT
HAKOIUIEHUE 3arpsA3HUTENICH. bOonbI1oe OTpULIIATENBHOE BO3AEHCTBHE TOPOJACKON CpeAbl HA

IMIOYBY BBIPAXKACTCA B €C 3arpA3HCHHU OTXOJaMH IIPOMBINIIICHHOIO ITPOM3BOACTBA. B
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COBPEMEHHBIA MEPUOJ B TOpPOJAaX YBEIMYUBAECTCA JOJS1 TEXHOICHHBIX II0YB,
MIPOUCXOXKICHNE M CBOMCTBA KOTOPBIX OMPEEISIIOTCS HE TOIBKO MPUPOTHBIME (aKkTOpaMu,
HO U TNPOMBILUICHHON AEATEIbHOCTBHIO YeNOBeKa. Pa3BUTHE 3THUX MOYB B IKOCHUCTEMAX
MPUBOAUT K M3MEHEHHUIO CTPYKTYpPbl IOYBEHHOIO TMOKpPOBa M K JajbHEHIIEMY
npeoOpasoBanuio ganaapToB [Auapoxanos, Kypaues, 2010].

B ycnoBusix MpOMBIIUIEHHOTO 3arpsi3HEHUs PACTEHUS CHOCOOHBI BBIMOIHATH POJIb
dburodunbTpa, ouMIlas IMOYBBI OT TOKCHUKAHTOB IMYTEM IIOIJIOUICHHS 3arpsi3HSIONINX
BemiecTB [Kynarun, 1974]. YuureiBas BEICOKYIO 4yBCTBUTEIBHOCTh PACTEHUI KO MHOTHM
MIPOMBIILICHHBIM 3arPA3HUTEISIM MOXKHO OOOCHOBAHHO CBSI3bIBATH HEY/IOBJIETBOPUTEIHLHOE
COCTOSIHME PACTEHUM C XapaKTepOM 3arps3HEHUs BO3/1YyXa M IOYB, a TAK)KE UCITOJIb30BATh
UX B Ka4eCcTBe OMOMHINKATOPOB 3arps3HCHUs OKpyskaromel cpeapl [Hukomaesckuit, 1979].
MeTo OYHCTKH MOYB € IMTOMOIIBIO PACTCHHUM Ha3bIBaeTCs (PUTOpEMEUALIUCH, OH JOBOJIBLHO
aKTUBHO HCIIOJB3YeTCsl BO BceM Mupe. OHaKo B HAy4YHOU cepe MOCTOSIHHO UYT paboThl
M0 TIOUCKY pAaCTeHM, CHOCOOCTBYIOUIMX OYMIIEHHUIO TIOYB IIyTeM IMOTJIOMICHUS U
HAKOIUICHUS! TEXHOT'€HHBIX COEIMHEHUI B HaI3eMHOM 1 moj3eMHoi ¢uromacce. [1pu atom
aBTOPbl PEKOMEHJYIOT MCIOJIb30BaTh JUIi BOCCTAHOBJIECHUS TIOYBbI B OCHOBHOM
TpaBsiHUCTBIE pacTeHus [JIeBkuH, 2012]. UTo KacaeTcss MMEHHO €CTECTBEHHOIO Ipoliecca
BOCCTaHOBJICHUSI TEXHOIMCHHBIX MOYB, TO OH MPAKTUYECKU HE U3YYEH, BO3MOXKHO, IOTOMY
YTO MOYBBI HAa TEPPUTOPHUSAX XUMHUYECKOrO 3arpsA3HEHUS CUMUTAKOTCS B 3TOM OTHOIICHHUU
HENEPCIIEKTUBHBIMUA. BMecTe ¢ Tem, Takue HCCIEIOBAHUS HYKHBI, MOCKOJBKY HX
pe3yabTaThl MPEACTABIAIOT OOJIBIION HAay4YHBI WMHTEpPEC, TaK KaK JAl0T BO3MOXHOCTh
BBISIBUTH BUJIbI PACTCHHI, CIOCOOHBIX MPe0Opa30BaTh U 03/J0POBUTH CHIIHHO 3arPSI3HEHHYIO
TEXHOT€HHYIO [TOYBY.

HaubGonee 3¢pGdEeKTUBHBIM METOAOM OYMCTKH 3arps3HEHHBIX TIOYB TSDKEIBIMU
MeTalJlaMH CYUTaeTcsl GUTOIKCTpaKLKs. MeTo1 moipa3yMeBaeT MorjionieHre pacTeHUsIMU
TOKCHUKAaHTOB W3 IOYBBI U KOHIIEHTPUPOBAHUE UX B HAJ3EMHBIX OpraHax C MOCIEAYIOIUM
ynanenuem ¢utomacchl [bekysapoa wu ap., 2018]. Buoxumudueckwe MeXaHHU3MBbI
AKKYMYJIALIMM PACTCHHUSIMHM 3arpsi3HUTENICE M3 TOYB JIO KOHIA HE BBISICHEHHI,
COOTBETCTBEHHO, TaKHE€ HMCCJIEOBaHUs OCTAIOTCS akTyaidbHbIMU. [Ipu BbIOOpE pacTeHuit

sl (PUTOPKCTpAaKUMM  BELIECTB  OONbLIOE  3HAYEHHWE UMEET  OHOJOoruveckas
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M30UPaATENBbHOCTh TOTO WJIM WHOTO BHJA K BBICOKMM KOHIICHTPAIUSIM 3arpsi3HUTENCH U
MIPUCIIOCOOJICHHOCTh €r0 K MECTHBIM IMOYBEHHO-KIMMATUYECKUM YCJIOBHUSIM, a TaKkKe
CIIOCOOHOCTh K OBICTPOMY POCTY M aKTUBHOMY TPAHCIIOPTY TOKCUKAHTOB M3 KOPHEBOM
onomaccel B Ham3eMmHyio [Bwiconkuii, ®pynze, 2019]. Ilostromy mnoadop pacTeHui,
KOTOpbI€ Obl OTBEYAJIM BCEM 3TUM KPUTEPUAM U ObLINA CIIOCOOHBI IPOU3PACTATH B KECTKUX
YCIOBUAX TEXHOTCHHOI'O 3arps3HEHUs TI0YB, SBJSETCS OAHOM M3 BaXHBIX 3a7ad
OMOreOXMMUYECKUX HCCIIeIOBAaHUN, HAIPaBICHHBIX HA BOCCTAHOBJIEHUE TEXHOTI'CHHBIX
teppuropuii [¥Y pumnesa, 2015].

Heo0xoammMo 0TMETHTh, UTO KasKIbI TOPOJI 3aCTyKUBAET 0COO0Tr0 MHIUBUAYAIHHOTO
pPacCMOTpPEHHUsI C JKOJIOTMYECKON TOYKM 3peHus. BaKHOCTh 3KOJOrMYECKOro aHajau3a
TOPOJICKOM Cpelbl POJHOIO PErHMOHAa 3aKJIOYaeTCs B TOM, YTO €ro Pe3yJbTaTbl UMEIOT

OoJbIIIOE IMPAKTHYCCKOC 3HAYCHHUC.

1.2. ®dusuko-reorpaguyeckasi XapakTepucTHKA PaiioHAa UCCJIeI0BAHNIA

I'opon Yconbe-Cubupckoe — NPOMBINUIEHHBIM HEHTP U >KEIE3HOAOPOXKHBIN y3el
Wpkyrckoiri obnactu [Dxoreoxumus..., 1993]. Ilmomans ropoma cocrabisser 74 KM?,
HaceneHue okono 83,4 Teic. xkuteneid. OH pacnonaraerca Ha tore CpeaHecMOUpPCKOro
IUIOCKOrOpbs Ha JIEBOM Oepery p. AHrapsl (puioxkeHue, puc. 1).

['eorpaduueckoe monoxkenne Ha rore Hpkyrckol o05acThd W CIHOXKHBIN penbed
OTNPENETSAI0T KJIMMaTUYEeCKuE 0COOEHHOCTH pailoHa. KiimmaT OTHOCHUTCS K KATETOPUH PE3KO
KOHTHHEHTAJIBLHOI'O C XOJIOJHOW M MPOAOJDKUTEILHONU 3UMOM (5-6 MecsIeB) U TEeIUIbIM, C
OOMJIBHBIMHM OCAJKaMU JIETOM. OJTH YEpPThl KJIMMaTa TECHO CBSI3aHBI C OCOOEHHOCTSIMU
¢busuko-reorpa@UuecKuX YCIOBHM W UUPKyJsiuedl atmocdepsl. MaxkcumanbHas
temrnieparypa wutwoist +36C, a MuHMMaidbHas Temneparypa sHBapsa -49C. Oomee
MPOAOJDKUTENBHOCTh 3UMHEro nepuoaa 130-140 cyrok, nernero 80-110 cyrok. Ocenp u
BeCHa UMCIOT KpaTkuii mepuoj ot 40-60 cyrok [bepkun u ap., 1993].

B okpecTHOCTSIX Topo/ia pacrpoCcTpaHEHbl COCHOBBIE U JINCTBEHHUYHO-COCHOBBIE JIECA.
PactutenbHbIl TOKPOB TPEACTABICH aCCOLUAIMSAMU W3 TOJIOKHSHKM M OpYCHUKH.

ITpuroponHsie eca UrparOT BaXKHYIO POJIb B 03OPOBJIEHUU BO3AYIIHOIO OacceliHa ropoja
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u ero okpectHocTeil. OCOOCHHOCTHIO JIECOB paiioHa SIBIISICTCS Pa3IMuuil BO3PACTHOU
CTPYKTYphI HACAXKIEHUH, YEMY CIIOCOOCTBYET BTOPUUHBINA XapaKTep ATUX JiecoB. OCHOBHbIE
JIECHBIE MACCHUBBI TOPOJIa pacroiaraloTcs Ha ceBepo-3amnaje u roro-3amnajae. C BOCTOUHOU
CTOPOHBI TOpoAa Jieca TMPEACTaBICHbl OTHOCUTEIBHO HEOONBIIMMU MAacCHUBaMU
[Bunokypos, Cyxomoinos, 2010].

[TouBeHHBI TOKPOB 0OCIHEAOBAHHOW TEPPUTOPUU OTIMYAETCS 3HAYUTEIbHBIM
pazHooOpa3zueMm. Hanboiniee mupokoe pacnpocTpaHEHHUE HA TEPPUTOPUHU HCCIIETOBAHUS
UMEIOT cephble JiecHble TouBbl [Ky3pmuH, 1988]. Cepble iecHbIC MOYBHI MOIpa3/CIsIeTCs Ha
TPHU TIOATHUTIA: COOCTBEHHO CEpPhIC JIECHBIC, CBETIO-CEPhIC JIECHBIE U TEMHO-CEPhIC JICCHBIE
1o4BbIL. [10ITUTTBI CYIIIECTBEHHO PA3IUYAIOTCS TI0 MOP(HOIOTHIECKUM TPU3HAKAM CTPOCHHUS
MOYBEHHOTO MPOQUIIS, HHTCHCUBHOCTH OKPACKH OPTaHOT€HHBIX TOPU30HTOB, COJIEPKAHUIO
rymyca u ApyruMm cBoicTBam. TeMHO-cepbie U CBETIIO-CEPBIE MOYBBI BCTPEUAIOTCS MSITHAMU
cpeau OOMMPHBIX TUIOMIAJCH CephIX JIECHBIX MOYB. MOIIHOCTh T'YMYCOBBIX TOPU30HTOB
COOCTBEHHO CEpBIX JIECHBIX IMOYB COCTaBIIsIET okoyio 15-20 cm, okpacka cepasi, UHOTJA C
OypoBaThiM OTTEHKOM, CTPYKTypa MEJIKOKOMKOBaTas. Peakiusi cepbix JIECHBIX IOYB
cl1laboKHUCIIast, a MPU HATMYMK KapOOHATOB — ciiadorienoyHas [ [loopoBosbckuii u ap., 1998].

Jleca sBHsItOTCS TPe0OJIalalOIUM THUIIOM pacTUTENbHOCTU. CpenHssl 3aJeCeHHOCTb
TEPPUTOPHUH IOCTATOYHO BbICOKA U cocTaBisAeT 80%. OCTanbHYIO 4aCTh 3aHUMAIOT JIyTOBast
1 0O0JIOTHAs PACTUTEIILHOCTh, KOTOPHIE PACTIPOCTPAHEHBI MPEUMYIIIECTBEHHO MO JIOJIMHAM
pek u pyubeB. (OCHOBHbIE 3aKOHOMEPHOCTH IPOCTPAHCTBEHHOW OpraHu3aluu
PACTUTEIIBHOT'O TIOKPOBA OMPEACISIIOTCS OCOOCHHOCTAMH (DU3MKO-TEOrpapuIecKux u
KIIMMaTUYECKUX YCIOBUM 0OCIEIOBAaHHON TEppUTOpUH. B OKPECTHOCTAX H3yYEHHBIX
TOPOACKHUX TEPPUTOPHUI PACIPOCTPAHEHBI COCHOBBIE W JIMCTBEHHUYHO-COCHOBBIE JIEca.
[Ipuropo/iHbie jieca UTPAIOT BAXKHYIO POJIb B 03/I0POBJIEHUHU BO3IYIIHOTO OacceiiHa ropoja
u ero okpectHocTei. OCOOEHHOCTBIO JIECOB SIBJIETCA PA3IUUUA BO3PACTHOM CTPYKTYpHI
HACaXICHUI, Y4eMy CITIOCOOCTBYET BTOPUYHBIN XapaKTep 3TUX JiecoB. JKUBOW HAaNTOUBEHHBIN
MOKPOB Pa3HOTPABHBIX COCHSKOB Pa3HOOOpPAa3eH — BCErjla MHOIO 3JaKOB, M3 KOTOPBIX
npeobnanaer Beitauk (Calamagrostis arundinacea (L.) Roth.), matimk (Poa pratensis L.),
oBcsamia jyroeas (Festuca pratensis Hudson). O0braHO 0OMIIBHBEI 000OBBIE (TOPOIIKH

onnomapuseii (Vicia unijuga A.Br.), 6aiikansckuii (V.baicalensis Turcz.) u meimmabi (V.
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Cracca L.), kmesep monmuoumubiii (Trifolium lupinaster L.), a takke umHa HU3Kas
(Lathyrus humilis (Ser.) Spreng.). Ocok HEMHOro, camMOH THUIIUYHOH SIBIIIETCS OCOKa

oonbiexsocras (Carex macroura Meinsh.) [bepkun u ap., 1993].

1.3. YpoBeHb TeXHOT€HHOI'0 3arps3HeHus I. Y coabe-Cudupckoe

DKOJIOTUYecKasi CUTyallsi B TOpOJIE OYEHb HEOJaronpusiTHa, 4YTO BBI3BAHO
pacnojiO)KEHUEM  KPYIIHbIX  HE0E€30MacHbIX MPOU3BOACTB HA €ro  TEPPUTOPHH,
(YHKIIMOHUPOBABIINX HAa MPOTSHKEHUM MHOTHX JCCATWICTHA TPH OONBITUX 00BbeMax
npousBoacTBa. KpoMe TOro, ropoa pacroliokeH MEeXAy APYTMMH  KPYIHBIMU
IIPOMBIIUIEHHBIMU LIEHTpaMH, TakuMU Kak 3uma, AHrapck, IllenexoB m Hpkyrck. Po3za
BETPOB PErMOHA TaKOBa, YTO OOJIbINIAs YaCTh BCEX IKOJIOTMUECKUX BHIOPOCOB MOMAJAET, B
TOM YHCJIE U Ha TeppuTOopuio Y cosbe-Cubupckoe, a BOJHbIE 0TX0/1bl AHTapcka u MpkyTrcka
noxoasat 10 Yconbs no Aurape [[‘ocynapcTBenHsiii. .., 2019].

B ropoje BeIIENSIIOT KPYITHYIO MPOMBIIIIIEHHYIO 30HY (IPUIIOKEHHUE, PUC. 2), KOTOPYIO
MOXXHO pa3JelUTh Ha TPU COCTABIISIIONIME TEPPUTOPUU: IepBasg — camas KpyrHas
MIPOMBIIIEHHASI 30Ha, BKIIFOUYAIOIAs TEPPUTOPUIO OBIBIIETO «Y COBEXUMIIPOMY, «Y COJIbe-
Cubupckuit Cunukony, «Yconbexumpapm». OHa OTAeNeHa OT ropojia JIECOMOCaaAKON U
HaxOIMUTCS C JIEBOM CTOPOHBI OT MOCKOBCKOro Tpakra. Bropas ImpOMBINIIECHHAs 30HA
pacmoiokeHa BAOIb P. AHTaphl C MPOTHBOTIOIOKHON CTOPOHBI TOPOa M BKIIIOYAET B ceOs
«Yconpmaiy. TpeTbsi NPOMBINIIIEHHAs 30HA COCTOMT M3 MOJOKO3aBOJa, KUPHHUYHOTO
3aBoza u ap. OHa pacrosiokeHa MpsSMo B yepTe ropojia Bosie 03. MonoaexHoe [Ky3pMeHKO
u ap., 1999].

VYpoBeHb 3arpsi3HEHUsI BO3/IyXa B TOPO/J1€ BBICOKHIA. BHIOPOCHI 3arpsI3HSIOMINX BEIIECTB
OT CTallMOHAPHBIX UCTOYHUKOB B 001IeM cocTaBisitoT 30,640 Teic.T. OCHOBHOM BKJIaj B
CyMMapHbIe BIOpOCHI 3arpsi3Hstomux BemecTB BHOCAT TOL[-11 OAO «MpkyTckaHepro» —
85,18%. 3HauuTenbHOE KOJIMYECTBO CHEUU(PUUECKUX 3arpA3HSIOMIMX BEUIECTB Ha
MPOTSIKEHUM MHOTHUX JIECATUJIETUN MOCTYyHaJo B MOYBBI TOPOAa OT «Y CONBEXUMITPOM:
XJIOPUCTBI METHII, TIbLJIb THUIIOXJIOPUTA KAJIbLIWS, TOJTUBUHUIXJIOPHI, XJIOPUCTHII BOJOPO,

xyop [["ocymapcTBeHHbIi. . ., 2020].
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XUMHYECKOe 3arpsi3HeHHe TouB T. Ycombe-CHOMpCKOE OYeHb  BBICOKOE.
HaubonbuieMy mpOMBIIIIEHHOMY 3arpsi3HEHUIO MOABEPKEHBI TEPPUTOPUH BOKPYT TOpoja
paguycom 0-10 kM. B roposie MHTEHCUBHOCTD BBINIAJICHUS METAJIJIOB HA MIOYBEHHBIN TTOKPOB
B 7-22 pasa BBIIIIE, YeM B €CTECTBEHHBIX (POHOBBIX YCI0BHsX [["ocymapcTBeHHbIH. .., 2021].
[To ypoBHIO 3arpsi3HEHHsI CHETOBOTO MOKPOBA I'. Y colbe-CHOUPCKOE OTHOCUTCS K YHUCTY
HamOoJiee 3arps3HEHHBIX TOopoJoB Poccun. MakcumanbHOE COAEp)KaHUE 3IIEMEHTOB-
3arpsi3HUTENEH OTMEYaeTcsi Ha MPOMIUIOMIAJKe BOJU3M OBIBIIErO0 I1€Xa PTYTHOIO
anekTpoin3a. (OCOOEHHOCTBIO XUMHUYECKOIO COCTaBa CHETOBBIX BOJ TEPPUTOPUHU
MPOMILTOIIAJIKU SIBJISIIOTCS J1IOCTATOYHO BBICOKHME BenuuuHbl pH, mocruraromme 10. Ha
TEPPUTOPHUH ropoja Takke HaOIoaarTcs Beicokue 3HaueHus pH cHerosbix Boa. Ckopee
BCEro, TaKue 3HaU€HUs1 00YCIOBIEHBI TaKXkKe BIMsHIEM BeIOpocoB TOLI, Haxonsmieiics Ha
npomruioiiaake [["ocyrapcTBenHsiit. .., 2019].

B pesynbrare aHTpOMOreHHOro MpeoOpa3oBaHUs B ropoje HAOIIOMAETCS CIOXKHOE
COUETAHUE ECTECTBEHHBIX M HAPYILIECHHBIX MOYB, YTO MPUIAAET MOYBEHHOMY IOKPOBY
MO3au4HOCTh. COrjacHO KjiaacCH(PHUKAIMH TOPOJACKHX IMOYB [ArapkoBa u ap., 1991], B
ropojie OJJHOBPEMEHHO CYILECTBYIOT JIBa THUIIA: €CTECTBEHHbIE MOUYBBI PA3HOM CTENEHU
HapYUIEHHOCTH U UCKYCCTBEHHO CO3/IaHHbIE — ypOaHo3eMbl U MHAYycTpuo3embl. K rpymnme
€CTECTBEHHBIX MTOYB PA3HOM CTENEHH HAPYLIEHHOCTH OTHOCSTCS MOYBBI C HEHAPYIIEHHOU
HWOKHEH 4YacThl0 Tpoduis M aHTPONOre€HHO-HApPYIIEHHOM BepXHEeW uyacThio. B
NPOMBIIUIEHHON 30HE T. Yconbe-Cubupckoe chHoOpMUPOBATUCH WHIYCTPHO3EMBI WU
AMOPHO3EMBI Pa3HBIX CTaJAUN MOYBOOOPA30BaHUS, KOTOPHIE PA3INYAIOTCS MO COAEPKAHUIO

OpPraHn4YCCKOro B€IcCTBa 1 MOITHOCTHU ITIOYBCHHOI'O HpO(I)I/IJ'IH.

2. IPAKTUYECKAS YACTDb

2.1. BoinoJiHeHHeE 110J1€BOT0 ITANAa U BLIOOP 00bEKTOB MCCJICI0BAHUM

[Tonessie paboTel npoBoauiauchk B 2020—-2022 rr. JInuHbIN BKIIaJ aBTOpa 3aKIH0YAETCS

B HOI[pO6HOM OIIMCaHUH MOp(l)OJ'IOFI/II/I BCCX T'OPU30OHTOB TCXHOI'CHHBLIX IIOYB, BKJIFO4Yas

HCCJIICAOBAHHUC 06pa3u0B C IIOMOIIIBIO 6I/IHOKy.TI$IpHOFO CTCPCOCKOIMNICCKOI0O MUKPOCKOIIA,
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a TaKKe M3YYEHUH €CTECTBEHHOW BIIAXKHOCTH, B COOpe M COCTaBICHHHM Ie000TaHUYECKUX
OMHMCAHUIA TPABSIHUCTOW PACTUTEIBHOCTH, B OLEHKE YKU3HEHHOI'O COCTOSIHUS JEPEBBEB
COCHBI, Oepe3bl, TOMOJIS MO PSAAY MOPPOCTPYKTYPHBIX MapaMeTPOB CTBOJIOB, TOOETOB, XBOU
U JIUCTHhEB, cOOpe TauioMOB Bogopocin NOStOC COMMUNE Ha MOBEPXHOCTH TEXHOT€HHBIX
MIOYB.

HccnenoBanns Mo M3y4EHUIO COCTOSIHHS IMOYBEHHOI'O MOKPOBA M PACTUTEIBHOCTH
OXBAaTWUJIM  TEXHOTEHHBIE  TEPPUTOPUM  BOJM3M  MPOMBIIUICHHOTO  MOPEAIPUITHS
«Yconsexumnpom» (mpuioxenue, puc. 3, 4). KOHKpeTHO HaMu HCCIEAOBAJICA OTBAJ
oOmel miomaaso 3,5 ra (KoopauHaThl MecTomojoxeHus: 52°46'S2"N 103°35'26"E,
BBICOTAa HaJ ypoBHeM Mops 539 M), co3ganHblid moutu 40 jeT Ha3zal, HA KOTOPOM K
HACTOAIEMY BpEMEHH CPOPMHUPOBATHUCH TEXHOT€HHBIE MIOYBBI — SIMOPHO3EMBI.

B TexHOreHHOM 30HE TOpOAAa HAMHM M3YYaJHUChb IIOYBBl HECKOJBKUX CTaJul
MOYBOOOpPA30BaHUS:  MHUIMAIbHBIE  (COOCTBEHHO  TEXHOTCHHbIE  ITOBEPXHOCTHBIC
o0pa3oBaHus, MPEACTABISIIONINE COO0M OTXO/IbI MPOMBIIIJIEHHOTO MPOU3BOJICTBA), OPTaHO-
aKKyMYJISITUBHBIE, JEPHOBbIE UM TyMYCOBO-aKKyMYJSTHUBHbIE (TpuiioxkeHue, puc. 5). B
COOTBETCTBHM C KJIACCHU(PUKALMEN W JTUarHOCTUKOW TEXHOT'E€HHBIX MOYB MPOBOAMIOCH
u3ydeHne ux Mop(oJornvyeckux mnpusHakoB [AHapoxaHoB, Kypaues, 2010]. Ot6op
00pa310B MOYBbI MTPOBOJMJIICS U3 BEPXHUX OPraHO-aKKyMYJISTUBHBIX (0—5 cM) M HMXKHHUX
muHepabHbIx (5-20, 20-30, 30-40, 40-50 cm) ropusonTtoB. [logpoOHO HCccaemOBATINCH
OpPraHO-aKKyMYJSITUBHbIE ~ 3MOPHO3E€MbI, KOTOpbIE  SIBISIOTCA  IEPBOM  CcTajguei
MOYBOOOPA30BaHUS W HAYAJIOM 3aCENCHUS TPaBSIHUCTHIMU PACTCHUSMHU. Pe3ynbTaThl
WCCJICIOBAHUM COTIOCTABIISIIUCH C JAHHBIMH JUTsl (DOHOBOM TOYBBI, PACIIONIOKEHHON Ha
3HauuTeabHOM yaanenuu (50 kM) oT r. Ycombe-Cubupckoe, BONMHM3M Toc. ApaHcaxou
(52°41'06"N 103°15'03"E).

[TokazaHo, 4TO BCE MOUYBBI UMEIOT HEOONBIIYIO MOIIHOCTh MOYBEHHOIO NpOopuis U
ciaboe pasziesieHue Ha TOpU30HTHI. [J1aBHOE pa3iauyne STUX MOYB — ATO TOJIIMHA BEPXHETO
OpPraHUYECKOro CjosA. YCTaHOBJEHO, YTO B IMpoliecce MOYBOOOPA30BAHMS MPOUCXOIUT
M3MEHEHNE OOHaKEHHBIX 0€3)KM3HEHHBIX OTBAJIOB, KOTOPHIE MOCTENEHHO NPEeo0pa3yroTCs
B TEXHOIE€HHBIE MMOYBBI C BHIPAXKEHHBIM BEPXHUM CJIOEM M3 OpraHuueckux Bemiects. [lpu

ATOM KaXKJIOM CTaJu1 MOYBOOOPA30BAHUSI COOTBETCTBYET CBOM THUI YMOPHO3EMOB: HYJIE€Bast
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CTaausl MOYBOOOPA30BAHUS — PA3BUTHE WHULHAIBHBIX 3MOPHUO3EMOB (3TO COOCTBEHHO
TEXHOT€HHbIE TOBEPXHOCTHBIE oOOpa3oBanusi). IlepBas crtaaus mnOYBOOOpa3OBaHUSA —
pa3BUTHE OPraHO-aKKyMYJSTUBHBIX AMOpHO3eMOB. [l HUX XapaKTepHO MPHUCYTCTBHE
OpraHMYecKkol moJACTWiIKU. BTopas ctaaus mouyBoOOpa3oBaHHS — pa3BUTHE JIEPHOBBIX
aMOpuo3emMoB. OTMeUaeTcss HAIMYMe XOpoIIo cpOPMUPOBAHHOM JAepHUHBI. TpeThst cTaaus
MOYBOOOPA30BAHUS — Pa3BUTHE TYMYCOBO-aKKYMYJISTUBHBIX SMOpH03eMOB. J{Jisl 3THX TTOYB
CYILIECTBYET YETKOE BBIJICIICHHE 30HbI, B KOTOPOH MPOUCXOUT HAKOIUIEHUE T'yMyca.

B nmpombInieHHOM 30HE M3y4YalucCh MEPBbIe PACTCHHSI-TIOCETICHIIBI, WU «ITHOHEPHIY,
KaK UX Ha3bIBAIOT (MpWIOKEHUE, pUC. 6). BBIIIO yCTaHOBJIEHO, UTO HA TEXHOI'€HHBIX MOYBAX
(OpraHo-aKKyMYJISITUBHBIE SMOPHO3EMBI) MPOU3PACTAIOT TOIBKO JEBATH TPABSIHUCTHIX
pacrenuii: nmonHumk Oenwiii — Melilotus albus Medikus., monnwmk xenteridi — Melilotus
officinalis (L.) Pall., xneBep rudpuansiii — Trifolium hybridum L., kieBep momsyumii —
Trifolium repens L., kiesep ayrosoit — Trifolium pratense L., roporiek mpimumabiid — Vicia
cracca L., monepna nocesnast — Medicago sativa L., ocor moneBoii — Sonchus arvensis L.,
uBaH-vail y3konucTHeii — Chamerion angustifolium (L.) Scop.

Ha TexHOreHHBIX MoYBaxX M3ydajauCh BH3yaJbHBIC TOKA3aTEIU APEBECHBIX PACTCHHM
(mpunosxenue, puc. 7). HeoOXoauMo 0OTMETHUTh, YTO Y JIEPEBbEB HAOJIOIACTCS HAPYILICHUE
dbopMHpOBaHUS KOPHEBOH CHCTEMBI (TIOSBIISICTCS TIOBEPXHOCTHAss KOPHEBAas CHCTEMa U
IJI0XO Pa3BUBAIOTCS BCACBHIBAIOUINE KOPELIKH), BUTOM3MEHSAIOTCS OOKOBBIE IoOeru (u3-3a
OTMHpPAHUS TOYEK POCTa), PaCHpOCTPaHEHBI CTBOJIOBBIC THUJIM M PAKOBBIC 3a00JICBaHUS
CTBOJIOB.

Pe3ynbTaToM MHTEHCHBHOTO TEXHOTEHHOTO BO3JICHCTBHSI Ha MOYBEHHBIA MOKPOB B
MIPOMBIIINICHHON 30HE «Y COJIbEXUMIIPOMY SIBIISIETCSI CHWJIBHOE HAPYIICHHE BU3YaJbHBIX
noKasaTesieil COCHbI OOBIKHOBEHHOM (TIpriioxeHue, Tadi. 1).

Oco0€HHO CHUJIBHO BIMSHUE TEXHOTCHHOI'O 3arpsi3HEHUs TOYB OTpaXkaercs Ha
W3MEHEHUM JJIMHBI T00EroB, MAacChl M JJMHBI XBOHW, KOJIMYECTBA XBOM Ha molerax
(oxBOoeHHOCTHU 1OOeroB). VccienoBanus mokas3aiu, 4To MOOErd COCHBI MOTYT 3HAYUTEIHHO
U3MEHAThCS (MpujiokeHue, puc. 8). Ha opraHo-akkymyJnsTUBHBIX SMOpHO3eMax dTH

MOKa3aTeIu HAaUMEHBIINE: JJIMHA MO0EroB CHUXAaeTcs 10 3,5 pa3, yIMHa XBOU — JI0 2 pas,
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Macca XBOM Ha moberax — 0 7 pa3, KOJIMYECTBO Map XBOMHOK Ha modere — 70 3 pa3 B
CpaBHEHUU C (POHOBBIMHU YCIOBUSIMH B €CTECTBEHHOM COCHOBOM JIECY.

Takxum 06pa3om, OTy4eHHBIE PE3YIbTaThl CBUAETENLCTBYIOT O 3HAYUTEIHHO CHIIBHOM
BJIWSHUM CTEIEHU HAPYIIEHHOCTH W 3arps3HEHUs MOYB HA JKU3HEHHOE COCTOSHHUE

JPEBECHBIX PACTEHUM.

2.2. MeToab! J1a0OPATOPHOI0 AaHAIHU3A N0YB U PaCTEHUM

JlaGopaTopHbie HCCleI0BaHUsl MPOBOAMWINCH HA 0aze Kadeapbl XMMUU U TMHUILEBOU
texHonornun uM. npopeccopa B.B. Tyrypunoiri HpkyTcKOoro HaiuoHaJIBHOTO
HCCJIEI0BATENbCKOr0 TEXHUYECKOr0 yHUBepcuTeTa. KOHCYIbTaTUBHYIO NOMOUIL OKa3aia
Manas mkonbHas akagemus npu CHUOMPCKOM HHCTUTYTE (PH3UOIOTUM M OMOXUMUU
pactenuii CO PAH. bonbmioit 00beM 3KCIEpUMEHTANBHBIX PabOT MO BBIPAIIMBAHUIO
pacTeHUl Ha 3arpsi3HEHHBIX I[0YBaX ObUI BBIMOJHEH B YCIOBHUSAX <« JIOMAalTHEH
nabopatopuny». Pe3ynpTaThl MO COAEPNKAHUIO TSKEIBIX METAUIOB MPEIOCTaBICHBI
AHAJIMTUYECKUM OTJIeJIOM UHCTUTYTa reoxumuu uM. A.Il. Bunorpagosa CO PAH.

[Ipu n3yyeHun oOpa3IoB MOYB OBLIO OMPEAEICHO: KUCIOTHOCTh CPEAbl, COAEPKaHNE
B MOYBEHHBIX BBITSDKKAX aMMOHHUSI, HHTPUTHOTO W HUTPATHOT'O a30Ta, BOAOPACTBOPUMBIX
dbopm xjopa u cepbl, obOmiee cojepkaHue azora, gochopa U Kamusg (C MOMOIIBIO
COBPEMEHHBIX JaTYMKOB-AaHAIM3ATOPOB), a TaKKe (PUTOTOKCHYHOCTH MO OTHOIICHHIO K
MIPOPACTAHUIO U POCTY pacTeHUi. [Ipu BBINOTHEHNH CEPUM aHATU30B PYKOBOJICTBOBAIIUCH
METOJJaMH XUMHUYECKOr0 aHalin3a Mo4B [Pu3uKo-XxuMHu4eckue. .., 1966] u cranmapramu PO
misi nous  (TOCT P 56157-2014). ®UTOTOKCMYHOCTH TIOYB OLIEHUBAJIACh IO
Mexaynapoauomy ctanaapty MCO 11269-1 [domun, ®omun, 2001].

[lepen npoBeneHreM aHATU30B BO3YIIHO-CYXH€ MOYBEHHBIE TPOOBI, CAMOCTOSATEIBHO
THIATENBHO MEePEeTUpaAIUCh B 00Jbioi (haphopoBoi CTyNKe U MPOCEUBAIUCH YEPE3 CUTO C
auameTpoM otBepcTHil 1 MM. M3 monyyeHHOo# npoObl MOUBbI OpaIMCh HABECKU HA aHAIIM3.

[logpoOHO OCTaHOBUMCS Ha ONUCAaHUU MeToAa (UTOTOKCUYHOCTH MOYB IIO
OTHOILIEHUIO K pacTeHUsiM. TOKCHYHOCTh Cpelbl — CBOMCTBO XMMHUYECKHX BEIIECTB

IMPOSBIIATL HOBPCIKAAOIICEC WMIIN JICTAJIBHOC HeﬁCTBHe Ha XUBBIC OPraHU3MBbI. BCHICCTBO,
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OKa3bIBAIOIlE€ TOKCUYECKOE JIEUCTBUE, HA3BIBAETCSA TOKCHUKAHTOM. I1oJ TOKCHYHOCTHIO
MMOYBEHHOMN Cpebl MOHUMAIOT TOKCUYHOCTh, BO3HUKAIOIIYIO, BCIEICTBUE MOSBIICHUS B HEH
TOKCHUYECKHUX BELIECTB MPUPOAHOTO WJIM AHTPOINOIE€HHOro mpoucxoxaeHus. [lpu
UCCJIEIOBAaHUM (PUTOTOKCUYECKHX CBOMCTB IMOYB MCIOJIb30BAIMNCH CEMEHA MILEHUIIBI COPTa
«Upkyrckass o3umasi». IlokazaTenssMu TOKCHUYHOCTH CIIYXKWJIW: JHEPTUs NPOpACTaHUs
ceMsiH U MopdoMeTpuueckue nokaszarenu pacteHuil. OneHka GUTOTOKCUYHOCTU MOYB T10
OTHOILIICGHUIO K pacTeHUsM TnpoBoawiach B 2 drama. [lepBelif 3Tam 3akiaroyancs B
MpOpaIlUBAaHUN CEMSIH TIIEHUIIbI B MOYBEHHBIX BBITSDKKAX U TOJICUETE MX BCXOXKECTH,
BTOpPOH — B HM3yYCHHH MOP(POMETPUUYECKHX TOKa3aTelied PACTCHH, BBIPAIICHHBIX Kak
HETMOCPEACTBEHHO B yaikax lletpu, 3aTeM — B mpoOHpKax, a TakkKe B CHEHHATbHBIX
KOHTEMHEpaxX ¢ TEXHOI€HHOM MOYBO (MpHIIOKEHUE, pUC. 9).

JIns skcnepuMeHTOB ¢ BoAopocibio NOStOC ucronb30Ballach Kak KUBasi KyJbTypa
Nostoc punctiforme, Tak u Tammombsl NOStOC commune, coGpannsie jerom 2021 r. Ha

TEXHOTCHHOU ITOYBE.

2.3. XuMHuyeckue CBOCTBA TeXHOT€HHbIX MOYB

O BIusSHUM Ha MOJUIETAYMBAHUE TIOYB HAa TEeppuUTOpuu T. Yconbe-Cubupckoe
XUMUYECKOTO TMPOU3BOJICTBA CBUJIETENBLCTBYET TOT (haKT, YTO B MPOMBIIUIEHHON 30HE
ropojia iJisi TEXHOTCHHBIX MTOYB OOHAPYKHBAIOTCS OUYCHb BHICOKHE 3HAUYCHUS MICIIOYHOCTH
BEPXHHX TOPU3OHTOB (Tipuiioxkenue, puc. 10). Hanpumep, s naumaisHOro 3MOpruo3eMa
pHio cocraBnser 13-14, npu cnenyromux CTaausaX MOYBOOOPA30BaHKSA OHA ITOCTEIICHHO
camwkaercss — oT pHmo 11-12 (oprano-akkymynstuBHBIN) 10 pHmo 8-9 (rymycoso-
aKKyMYJISITUBHBIN 3MOpuo3em). Mcnonb3oBaHWe pa3HOro COOTHOIIEHUS IMOYBA:pacTBOP
IpU TPUTOTOBIIEHUU BBITSKEK, MOKa3ajgo, YTO JaKe MpU pa3z0aBiICHUM IIETOYHOCTH
TEXHOMEHHOTO TPYHTa OYE€Hb BBICOKAs U €€ CHIDKEHHE MPOUCXOJUT IMOCTENEHHO MpHU
JajabHENIeM pa3BUTUU MTOYB.

A30THBIM (hOHA TOUBBI B OCHOBHOM IPEACTABICH OPraHUYECKUMHU COCIMHEHUSIMH,
BXOJSIIMMHU B COCTaB rymyca. A30T CTAHOBUTCS JOCTYIHBIM PACTEHUSIM JUIIbL TOCIE €ro

nepexo/ia B MOJABIXKHYIO (Gopmy. CTeneHb MOJABMXXHOCTH a30Ta 3aBUCUT OT MHOTHUX
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(GakTOpoB: BIAXHOCTH, IIOTHOCTU MOYB, HAKOIIEHUsI rymyca u apyrux. Coaep:kaHue B
MOYBE BOJIOPACTBOPUMBIX COJIEH a30Ta XapaKTepU3yeT 00ECIeUeHHOCTh UX MUTATEIbHBIMU
AJIEMEHTaMH JJII PACTCHUW W OMUCHIBAET OMOJIOTMYECKOE OKHCIICHHE a30TCOAEpIKAIINX
OpPraHUYeCKUX COCIMHECHUH B MOYBAX C ydyaCTHEM MHKpoopraHu3moB [Ymapos, Kypakos,
2007; DnemeHTHI. .., 2012]. M3ydenue coaepikaHus coliel a30Ta MoKa3ajao yBEIHMYECHUE UX
COJIEp KaHMs MO0 MEpE pa3BUTHUSL MOYB — OT MHULHUAIBHOTO /10 TYMYCOBOIO 3MOpHO3eMa
(npunoxenue, Ta0m. 2).

[TomydeHnHbie pe3yiabTaThl CBHIETENBCTBYIOT 00 YIyUIIEHUH MUTATEIbHBIX CBOWCTB
MoYB U 00 00OTaIICeHNH UX MOJABMKHBIM a30TOM, KOTOPBIM MOXKET XOPOIIO MOTJIOMIAETCS
KOpHSAMU pacTeHuil. OqHAKO B CPAaBHEHUH C TMTOYBOUW ()OHOBOU TEPPUTOPUH €CTECTBEHHOTO
Jeca, 3TU MOKa3aTeIu JOCTaTOYHO HU3KH M MOTYT yKa3bIBaTh Ha IEPBOHAYAIBHOE PA3BUTHE
MOYB HAa TEXHOTEHHBIX TEPPUTOPHUSIX.

N3yyenue comepxaHue TMOABMKHOTO XJIOpa M CEpbl B IMOYBEHHBIX BBITSKKAX
HMOPHUO3EMOB MTOKA3aJI0 BBICOKOE COJIEP’KaHNE MOHOB ATUX AJIEMEHTOB (MIPUIIOKEHUE, Ta0.
3). Cynbdatrsl u XJI0pUaAbl HanboJIee XapaKTePHbI JIUIs 3arpsA3HEHHBIX MMOYB, HA (POHOBBIX
TEPPUTOPHSIX WX 3HAYEHUS JIOJDKHBI ObITh HauMeHbIUMHU. COCIMHEHHS Cepbl M XJIOpa
SBJISICTCS BaXHEUIITUMHU BEIICCTBAMH B IPOM3BOACTBEHHBIX XHMHUYCCKHX TIPOIECCax.
OpmHako MpeanpHsITHS BHOCIT B OKPYKAIOIIYIO CPEAy 3HAUYUTEIBHYIO YacTh TOKCHYHBIX
BbIOpocoB.  [loaToMy oOOHapyXeHHE€  KOHUEHTpaluil 3TUX  3JEMEHTOB  MOXKET
CBUJICTEIILCTBOBATh O TOKCUYHOM 3arps3HEHWM TOYB. Pe3ynbTaThl TOKa3aau, 4TO B
WHUIIMATHFHOM 3MOpHO3eMe TPEBBIIMICHUE XJIOPHUIOB COCTaBiIseT 14 pa3, a MPEBBINICHUE
cynbdaroB — 9 pas.

UccnenoBanne muTaTeNbHBIX JJIEMEHTOB — a30Ta, ¢ocdopa, Kaiaus € MOMOIIBIO
COBPEMEHHBIX JIaTUYMKOB-aHAIM3aTOPOB, OOHAPYXKUJIO YBEIUYEHHE ITHX HJIEMEHTOB I10
Mepe pa3BUTHs OPraHUYECKOro BEllecTBa MoYB (mpuioxenue, 1adi. 4). CooTBeTCTBEHHO,
HauOonbiiee conepkanne NPK BbIsIBIEHO B I'yMyCOBO-aKKYMYJISSTUBHOM 3MOpPHO3EME.
OpHako Mpu CPaBHEHHUH JAHHBIX C (DOHOBBIMHU 3HAYCHHUSIMH, OHU 3HAYUTEIIBHO HIDKE, YTO
YKa3bIBAeT HAa HU3KOE IJI0JJOPOINE TEXHOTEHHBIX TTOYB.

Tspxernple METaIbl — XOPOIIO U3BECTHBIE 3arPSA3HUTENN OKPYKAIOIIEH CpeIbl N3-3a UX

TOKCUYHOCTH, CTOMKOCTH B OKpykaromer cpene. K 3Toil rpymnre MeTamioB OTHOCST
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5JEMEHTBI ¢ aTOMHOM Maccoii 6omee 50 u muoTHOCTBIO Gonee 5 r/cm® [Mnbun, 1991].
Hawnbomnee omacHble 11 OKpYKAIOIIEH cpebl TsoKenble MeTauibl BkimodatoT: Cr, Ni, Cu,
Zn, Cd, Pb, As IlouBbl SBISIOTCS OCHOBHBIMH IOTJIOTHTEISIMH TSDKENIBIX METaJIOB,
OOJIBIIMHCTBO HE MOABEPraloTCsl MUKPOOHON WIIM XUMHUYECKOHM Jerpajalvu, MOCKOJIbKY
OHM He pasznararorcs. Mx oOIiue KOHIIEHTpaluu COXPaHSIOTCS B TEUEHUE JIMTEIbHOIO
BPEMEHH IOCIJIE€ MOMNAJaHNs B OKPYKarOU[yto cpeny. [IpucyTcTBUE TSKENbIX METAILIOB B
MOYBax SBJISIETCS CEPbE3HOM MPOOJIEeMOM HU3-3a MX HAJIWYMS B TUIIEBBIX IETIOYKAX,
paspymiarmIiux Bcro 3kocucreMy [[TouBooOpaszosanue..., 1991].

OOHapyxeHHe TSKEIbIX METAUIOB B MOYBAX MOKA3aJI0 UX BBICOKOE COJIEpKaHUE Ha
TEXHOTCHHOW TeppuTopuu. [Ipyu cpaBHEHHMH COAEpKaHHUS METAUIOB B TEXHOTNCHHOU U
¢dboHOBOI1 TOUBe, OOHApPYKEHO MX yBeIHMUeHUE OT 3 1o 8 pa3 (mpuioxenue, Tabn. 5).
[Tomy4yeHHbie pe3yiabTaThl YKa3bIBAIOT HAa 3HAYMTEIBHOE 3arpsi3HEHHE SMOPHO3EMOB

MeTaJlJlaMH, CJIEIOBATEILHO, OOHAPYKUBAIOT MX TOKCUYHOCTD JIJIsi OKPY>KAIOIIEH CPEbl.

24. I/Isyqelme (l)I/ITOTOKCI/I‘lHOCTI/I IMOYB IO OTHOINCHU IO K MMPOPACTAHUIO U POCTY

pacTeHui

B xo0/1€ 5KCIIepuMEHTOB YCTAHOBJICHO, YTO TEXHOTEHHbBIE MTOYBBI MPOSBIISIIOT BHICOKYIO
TOKCUYHOCTh IO OTHOIIECHUIO K pacTeHusM. [1oa (UTOKCHUYHOCTHIO MMOYB MBI TIOHUMAEM
CBOMCTBO TIOYBHI MOMABIIATH W 3aMEIATH POCT W Pa3BUTHE pPACTCHHNA. Pe3ymbTaTsh
[IOKAa3a/Id, YTO BCXOXKECTh CEMSH B BBITSDKKAX M3 TEXHOIEHHBIX MOYB cocTasiisieT 40-55%
oT ()OHOBOTO YpPOBHS. YCTaHOBJICHO, YTO MPHU BBIPANIUBAHWM PACTCHUN TMIICHUIIBI B
MOYBEHHBIX BBITSKKAX HAOMIOMAaeTCs AalbHEUui «PdekT» (QUTOTOKCUYHOCTH IO
OTHOIIEHUIO K pacTeHUsM. {1l u3MepeHus IJIMHBI MPOPOCTKOB M JJIMHBI MEPBOIO JIMCTA
pacTeHus MIIEHUIIbl CKAHUPOBAIHUCH, MTOcie Yero B rpaduueckoii mporpamme CorelDRAW
Graphics Suite X3 BeimonHsuch Mopdomerpuueckue uzmepenus. s kaxmon [1I1
npoBogminock 1o 100 wm3MmepeHuii B Tpex KpaTHOM MOBTOpHOCTHU. JlaHHBIE ObUIH
CTaTUCTUUYECKU 00paboTaHbl (MpuiiokKeHue, Tad. 6).

Y CTaHOBIIEHO, 4TO Ha 3 ¥ 5 1€Hb SKCIEPUMEHTA ITPOUCXOINUT BBIPAKEHHOE N3MEHEHUE

MOp(QOMETPUYECKUX IMOKA3aTENEeH MPOPOCTKOB MIUEHULBI. MccienoBanus mokasai, 4TO
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JUIMHA TPOPOCTKOB M NEPBOrO JHUCTA 3HAYUTEIBHO pa3IMYaeTcsi Ha TOPOACKHX U
TEXHOIE€HHBIX IoYBax. B 30He BIMSIHUSA «YCOIBEXUMIOPOM» I KaXIOH CTaauu
TEXHOT€HHOI'O OYBOOOPa30BaHUs XapaKTEpHO 3HAYUTEIBHOE U3MEHEHUE
MOp(QOMETpUYECKUX TOKa3zaTejaeld pacTeHuil mieHulsl (npuioxkenue, puc. 11). Tak,
HAaMMEHbIIAs JJIMHA MMPOPOCTKOB U MEPBOTrO JIMCTA MIIEHUIIBI OTMEYAETCS Ha BBITSDKKAX,
CAENIaHHBIX M3 00pa3loB MHUIMAIBHOIO 3MOpHo3eMa, a HauOObIash — Ha BBITSDKKAX U3
AMOpHO3eMa C XOPOIIO Pa3BUTHIM TYMYCOBBIM CJI0€M (TPEThs CTausl TOYBOOOPA30BAHUSA).

@UTOTOKCUYHOCTh ~ BEPXHMX T'OPU30HTOB IIOYB TEXHOICHHBIX TEPPUTOPUI
paccunTbiBasack o Mexaynapogaomy crangapty MCO 11269-1:

T=100x (NBcx.—Nmp. )/ N

I'me, T — crenens TokcMYHOCTH MOYBHI (%); N BCX. — YMCIIO CeMsH, CIIOCOOHBIX K
IIPOPACTAaHUIO C YYETOM MX BCXO0XKECTH; N Ip. — 4yncio npopocmmx ceMsH. [lomyyeHHble
pe3yJbTaThl HUCCIIEAOBAHUN CBUJETEILCTBYIOT, YTO TEXHOI€HHbBIE IIOYBBI 00JaJar0T
HanOOJbIIEH PUTOTOKCUIHOCTHIO [0 OTHOLIEHUIO K PACTEHUSIM B CPAaBHEHUH C TOPOJCKUMHU
no4yBaMu (MpuIoKeHue, Tadi. 7).

OOHapyxeHOo, 4YTO [JIsi HHULUAIBHOrO SMOpHO3eMa XapakTepHa HauOoJblas
¢urorokcuuHocth B cpaBHeHuu ¢ nouBamu |, Il, 1ll cragum mnouBooGpazoBaHus.
WNHTepecHass 3aKOHOMEPHOCTh OblJa HAMM BBISBIIEHA B OIbITaX C CHHE-3€IEHOU
Bonmopocibto  Nostoc  punctiforme.  [lns  skcrepuMeHTa UCHONB30BATNCHh  Pa3HBIC
COOTHOILIEHHS B CYCHEH3MM II0YBAa:pacTBOp M XKHUBasg KyJabTypa Bopopociau. Ilpu
IIPOBEICHUH HUCCIIEN0BAHM, OBUIO YCTaHOBJIEHO, YTO BOJAOPOCIb YIYYIIaeT MPOpPACTaHUE
CeMsIH BO BCEX BapHaHTaX OIBITA, a 3HAYUT, IPUBOAUT K CHIKEHUIO (PUTOTOKCUYHOCTH
MoYBbI (IpUIIOKEHHUE, puc. 12).

Taxoke, HaMu 1OKa3aHo, 4To JA00aBieHue Bogopociu Nostoc Punctiforme B BeITSIKKH
U3 TEXHOTCHHBIX IOYB CIOCOOCTBYET YBEIMYEHHIO MOP(POMETPUUYECKHUX IOKa3aTesen
pactenuii Ha 30-40%. B mnepByro ouepenb, 3TO OOYCIOBIEHO TeM, UYTO J0OaBJIEHUE
BOJIOPOCIIM B TOYBEHHYIO BBITSDKKY MNPUBOAUT K CHM)KEHHIO IIEIOYHOCTU CpPEAbl OT
CHWJIBHOLIEIOYHOr0 710 ClIa0OIIeIOYHOr0 JAMana3oHa. JDTOT MHTEPECHBIM Hay4dHbIM (akT

TpeOyeT AaJIbHEHUILEro aHaIu3a.
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[TockonbKy Ha TEXHOTC€HHOW TEPPUTOPUHU HaMU OblIa OOHApPY>KEHAa Ha MOBEPXHOCTHU
OpraHo-akKKyMyJIITUBHOr0 3MOpuo3emMa Bogopocib NOStoC commune, Hac 3auHTEpecoBaa
3Ta HaxojkKa (MpuioxkeHue, puc. 13). bbpul1o perneHo NpoBECTH elle CePUI0 IKCIIEPUMEHTOB
0 BBIPAIIMBAHUIO PACTEHUH MIIIEHUIIBI HA TEXHOTEHHBIX MouBax ¢ NOStoC commune.

CemMeHa mieHUIIbl ObUTA BBICAXKEHBI B JIBA KOHTEMHEpPA C OPraHo-aKKyMYJISTHBHBIM
sMOpuo3eMOM. B OIMH W3 KOHTEWHEPOB Ha MOBEPXHOCTh TPYHTA OBUIM pa3MEIleHbI
TaJVIOMBl BOAOpoCiM. Hauano »sKcrmepuMeHTa TOKa3ajao, 4YTO BCXOXKECTh Triticum
3HAUUTEIBHO pa3inyanach, XOTS CEMEHAa HMENU XOpOIIYIH0 BCXOXECTh U ObUIM
MpEeIBapUTEIbHO NPOPOLIEHBl B OJWHAKOBBIX ycHoBUsAX. JlambHellee NpoBeIEeHUE
AKCIIEPUMEHTA BBISIBWIIO, UTO B KOHTEHHepe ¢ NOStOC cCommune pocT v pa3BUTHE paCTEHUN
TaK)X€ 3HAYWUTEIbHO Jyduie (mpuioxkenue, puc. 14). Ilpu stom KopHeBas Oumomacca
MueHUIbl B KoHTeitHepe ¢ NOStOC COMMUNE akTUBHO pa3BUBAETCA MO MOBEPXHOCTH U
00BOJIaKMBAET TAJUIOMbI BOJIOPOCIIH.

[Tony4yeHHbIe TaHHBIE MO3BOJSIOT MPEANONIOKUTH, yTo NOSIOC COmmune oka3biBaeT
0JIaronpusTHOE BO3/ICHCTBUE HA TOYBOOOPA30BATEIbHBIN MPOLIECC, YIyUlllasi MUTaTebHbIC
cBoiicTBa rpyHra. M3sectHo, yto NOStOC cCOmmuNe siBsieTCs MUPOKO PACHPOCTPAHEHHBIM
B HA3€MHBIX AKOCHCTEMax BHJ, CIIOCOOHBIM K (oTocuHTE3y U (ukcauuu arMochepHoro
aszora [Eroposa u np., 2014]. Haxonka 3Toro Bujaa Ha MOBEPXHOCTH TEXHOT'CHHBIX ITOYB
MOTYEPKUBAET €r0 3KOCUCTEMHYIO 3HAYMMOCTh. ODTOT BHJI CIIOCOOEH CYILECTBOBATH B
KECTKUX YCJIOBHUAX 3arpsA3HEHUs] MOYB, KOrJa IIEJIOYHOCTh IPYHTA JIOCTUTAET OYECHb
BbICOKMX 3HaueHu#. [Ipu sTom NOStOC crocobeH CHMKATh IIEIOYHOCTH CpeJlbl, KaK 3TO
NoKa3aHo B omblTax ¢ Nostoc punctiforme. Vcnonbs3oBanue ckanupytomero pH merpa B
OMBbITaX TMOMOIJIO MOAPOOHO M3YYHTh W3MEHEHHE KHUCIOTHOCTH TEXHOTEHHBIX IOYB, Ha
KOTOpPBIX pa3BuBatoTCs TauioMbl NOStoC commune (npunoxenue, puc. 15). Tak,
OOHapy>KeHO, 4YTO MpHu HaxoxJaeHuU NOStOC Ha MOBEPXHOCTH IMOYB LIEIIOYHOCTh OPraHO-
aKKyMYJISITUBHOT'0 3MOpuo3ema camxkaercs ¢ pH 10,2 o 8,0.

Kpome sToro, oOHapykeHO, YTO KHUCJIOTHOCTh CaMOI0 TaJlIOMa BOJOPOCIH TaKXKe
u3Mensiercs. Eciii nepBoHa4alIbHO KHCIOTHOCTH TasioMoB NOStOC commune cocTasisiia
5.4, To mociie uX pa3MeLIeHUs Ha TOBEPXHOCTH TEXHOI€HHOTO TPYHTA U Pa3BUTHS C POCTOM

pacteHuii TriticUm, KUCIOTHOCTh U3MEHHJIACh B CTOPOHY IISNOYHBIX 3HAYCHUU M CTaja
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coctaBnath pH 6,7. Takum 06pa3zom, MO>KHO TOBOPHUTH HU TOJIBKO O CHIDKEHHH IIETOYHOCTH

IPyHTa, HO ¥ YTBEPKIATh O BIMSAHHUM HA 3TOT npouecc Bogopocan NOstoc commune.,

2.5. PekoMeHIAIINM 110 OYUCTKE U BOCCTAHOBJICHHIO TEXHOT€HHBIX MOYB

NPOMBIILJICHHOH 30HBI I'. Y coJibe-Cudupckoe

[IpoBeneHHbIE UCCTEIOBAaHNS TEXHOTEHHBIX MOYB B MOJIEBBIX YCIOBUSAX U BHINIOJHEHUE
AHAIMTUYECKUX MCCIEAOBAHUN TO3BOJIMIIM MPEACTABUTH PEKOMEHJAIMU BO3MOMKHOIO
YIIY4YIIEHUSI U BOCCTAHOBJICHUSI TEXHOT€HHBIX MTOYB.

I. IlockonbKy B €CTECTBEHHBIX YCIOBHAX, HAa TEXHOTCHHBIX IIOYBAX IME€PBBIMU
MOCENSIOTCS U TPOU3PACTAIOT CIAEAYIONIME BUbI TPABSIHUCTHIX PACTEHUMN: TOHHUK OEIbIH,
JIOHHHUK JKENTHIM, KJIeBep THOPUIHBIA, KIIEBEp NON3Y4YWH, KJIEBEP JYrOBOH, TOPOIIEK
MBIIIMUHBIN, JIOLEPHA MMOCEBHAsA, OCOT MOJIEBOM, NBAH-Yal y3KOJIUCTHBIA, TO UX CIEAYIOT
PEKOMEHIOBaTh JJII MOCEBa HAa JAHHBIX TOYBAaX B MENSIX YIYYIICHHS BO300OHOBICHUS
MOYBOOOPA30BATENILHOIO MPOIIecca.

2. JIng yiyduieHus MUTATeNIbHBIX CBOMCTB MOYB U TOBBILICHUSI COAEPKAHUS a30Ta,
dbocdhopa, KaiMs PEKOMEHIyeTCS JAOMOJIHUTEILHO BHOCUTH Ha TMOBEPXHOCTh IIOYB
T'YMYCOBBIH CJ10#, 00J1a1al0IIHUiA XOPOIIMMHU II00POIHBIMU CBOMCTBAMH.

3. B uensix coxpanenusi pa3Butus TamuioMoB NOStOC commune He pekoMeHayeTcs
HapyIIaTh TOBEPXHOCTH YK€ CHOPMUPOBAHHBIX OPTAHO-aKKYMYJISITUBHBIX YMOPHUO3EMOB U
MOAAEPKUBATh UX 3KOCUCTEMHYIO POJIb HA TEXHOT€HHBIX TEPPUTOPUSIX.

4. ITockonbKy MeTo (PUTOIKCTPAKIIUU TPE/ITOIaraeT OYUIICHHE TEXHOTEHHBIX TTOYB
MyTeM CKalllMBaHUsl HAJ3€MHON OMOMAacChl paCTEHUU C HAKOIUICHHBIMU B HEHM TSKEIBIX
METAJUIOB, UCCJIENOBAHHBIE TPABSIHUCTHIE PACTEHUS BIIOJHE MOXHO MCIIOIb30BaTh B 3THUX
uensax. Pactenus cnenyer cearb, a 3aTeM JIMKBUIUPOBATh UX HA/I3EMHYIO YacCTh.

5. HeoOxoaumo CcOXpaHATh BHJOBOM COCTaB «IHOHEPHON»  TPaBSIHUCTOU
PaCTUTENBHOCTH, MOJJAEPKUBATh MPOU3PACTAHUE IPEBECHBIX PACTCHUM, HAIPUMED, C
MIOMOIIBIO TTOACHINKHU TIOAOPOIHOTO CJIOSI TTOYB IO MOBPEKICHHYIO KOPHEBYIO CUCTEMY

JICPEBBEB.
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OO0mme BBIBOIBI

1. TIlpennmoxxeHHbli B paboTe KOMIUIEKC BU3YaJIbHBIX, MOP(HOIOTHYECKUX,
MOP(OCTPYKTYpPHBIX TOKa3zaTreled M MepeueHb XHUMHKO-aHAIUTHYECKUX HCCIEeI0OBAaHUN
IOYB M PACTEHHUU MO3BOJISIET JOCTOBEPHO OXapaKTEpHU30BaTh CTENEHb HAPYUIEHHOCTU U
3arpsi3HEHUsI POMBILIIEHHON TEPPUTOPUU «Y CONbEXUMIPOM» T. Y colibe-Cudbupckoe.

2. BpbIsSBIEHO 3HAYMTENBHOE 3arpsi3HEHHWE ITOYBEHHOTI'O IIOKpOBAa TOPOJCKOM
TEXHOT€HHOUN TeppUTOpUU «Y COTBEXUMIIPOM», O YEM CBUACTEILCTBYET PE3KOE CMEIICHUE
pEeaKIMu MOYBEHHOI'O PacTBOpa B CTOPOHY MOIIEIAYMBAHUS U BBICOKAsT TOKCUYHOCTH
MOYB, MOJIABJISIONIAS] POCT U PA3BUTHUE PACTCHUIA.

3. B TeXHOTEHHBIX MOYBAX OOHAPYKEHBI BHICOKHME KOHIICHTPAIIMH XJIOPA, CEPHI,
TSDKEIIBIX METAJJIOB, YTO YKa3bIBAET HA UX MOTEHIHAIbHYIO OMACHOCTh JJI OKPYKaroUleu
Cpepbl.

4. Tloka3zaHo, YTO B MPUCYTCTBUU KUBOW KYIbTYpbI Bojopociu Nostoc punctiforme
MIPOUCXOJUT YJIYUIIEHUE PA3BUTHUS MTPOPOCTKOB M POCTA PACTEHUM, a TAK)KE BBIPAXKEHHOE
CHMKEHHE IIETOYHOCTH TIOYBEHHOT'O pacTBopa, 4YTO B CBOK Ouepelb IPUBOJIUT K
MTOHUKEHUIO TOKCUYHOCTH TTOYBEHHOU CPEJIbl U O0IIEMY YIIYUIICHUIO KAYeCTBA MOYBHI.

5. VYcranoBiaeHo, uro TamiaoMbl NOSIOC commune crmocoOHBI BOCCTAaHABIMBATH
TEXHOT€HHBIE TOYBBI, MOITOMY MOTYT CIYXKUTb HaACKHBIMU OHOJIOTUYECKHUMHU TECT-
O00BEKTaAMHU.

6. Ilpouspacraromiyie TPaBIHUCTHIE PACTEHHUSI MOTYT HCIIOJNb30BATHCA B KAayECTBE
(UTOIKCTPAKTOPOB  3arpsi3HSAIONIMX  BEIIECTB. N3ydenHble  BUABI  XOPOUIO
MPUCTIOCA0IUBAIOTCS K MPOU3PACTAHUIO HAa TEXHOTEHHBIX MOYBAX M MOTYT HaKallIUBaTh
OomblIyI0 OHOMaccy.

7. CocTosiHUE TIOYB M pacTeHUN Ha ypOaHM3UPOBAHHOW TEPPUTOPUM HYNKAAETCS B
yiydmieHud. OCyIIEeCTBIEHUE OSKOJOTMYECKMX M MPUPOJOOXPAHHBIX MEPOIPHUITHI
MO3BOJIUT CYIIECTBEHHO YJYYIIUTh COCTOSIHUE TIOYB W PACTEHHM Ha TOPOJCKUX U

TCXHOI'CHHBIX TCPPUTOPHUAX.

23



Cnmcok UCnoJIb30BAHHOM JTUTEPATYPHI

1. AnnpoxanoB B.A., Kypaues B.M. Il04BEHHO-IKOJIOrMYECKOE COCTOSITHUE
TEXHOTEHHBIX JIaHImadToB: THHaMuKa U orenka. HoBocubupck: M3a-8o CO PAH, 2010.
224 c.

2. bekyzapoBa C.A., XanumeBa WN.M., AzyOexkoB JI.X. ®uropemenuaius
TOKCHYECKUX TIOouB // Ycnexu coBpemMeHHoro ecrectBo3Hanus. 2018. Nel2. C. 345-352.

3. bepkun H.C., ®ununnosa C.A., bosipkun B.M., Haymosa A.M., Pynenko I'.B.
Hpkyrckas o6nactb (MpUPOIHBIE YCIOBUS aIMUHUCTPATUBHBIX paiioHOB). Upkyrck: UT'Y,
1993. 304 c.

4, Bunokypos M.A., CyxononoB A.Il. 'opona Upkyrckoit obnactu. Upkyrek:
N3n-so BI'VOII, 2010. 344 c.

S. Brnanumupos B.B. Pactenust u okpyxaromas cpega. M.: Crpoituznar, 1982.
228 c.

6. I'epacumoBa M.U., CtporanoBa M.H., Moxapoa H.B., Ilpokodnera T.B.
AHTpOTIOTeHHbIE TIOYBBI: TeHe3uc, reorpadus, pekyiabtuBamus / Ilog pen. T'.B.
Ho6poBoibckoro. Cmonenck: Oiikymena, 2003. 268 c.

7. ['ocynapctBennbiit gokiiag «O COCTOSTHUM M 00 OXpaHE OKPY>KaIoIIel cpebl
Upkyrckoit o6mactu B 2019 roay». Upkyrck: OOO «Meranpunty, 2020. 314 c.

8. I'ocynapctBeHHbIN A0KIa] «O COCTOSSHUM M 00 OXpaHe OKPYXKaIoILIel Cpelibl
Hpkyrckoit oonactu B 2018 roxy». Upkyrck: OO0 «Meranpunt», 2019. 307 c.

Q. ['ocynapctBennbiii oknan «O COCTOSHUHM M 00 OXpaHE OKPYXKAIOMIEH CpeIbl
Upkyrckoi obnactu B 2020 roxy». Upkyrck: OOO «MeranmpunT», 2021. 330 c.

10. Ho6poBonsckuii I'.B., Illepemer b.B., AdanacreBa T.B., Ilaneuex JL.A.
[TouBkl. DHuMKIONIEANS TpUpoabl Poccun. M.: ABF, 1998. 368 c.

11. Eropona U. H., Konosainos M. C., IlaroBa E. H., CukoB M. /l., Ctrenanos A.
B. Nostoc commune (Cyanophyta / Cyanobacteria / Cyanoprokaryota) B Ha3eMHBIX

skocuctemax baiikanbckoro pernona // 3. Upkytck. roc. ya-ta. Cep. 6mod. sxoi. 2014.

T.9.C. 21-43.

24



12. Unweun B.b. Tsxenbie MeTaiel B cucTeMe TouBa-pacteHus. HoBocuOupck:
Hayxka, 1991. 151 c.

13. Komnomanosa T.M., Bopoboses H.B., Bopo6seBa W.b., Tpodumora W.E.,
[IexoBroB A.W. KoHmeniusi KOMIUIEKCHOW OLIEHKM M MOHHUTOPUHTA SKOJIOTHYECKOTO
COCTOSIHUS TOPOJICKOM cpelibl // DKomoruyeckue npoodiieMbl TOpoJia U MyTH UX pPEHICHUS.
Npkyrck: U3a-Bo Mu-Ta reorpaduun CO PAH, 2001. C. 10-16.

14. Kyszbpmenko E.U., HlexoBioB A.U., CaBenkoa T.I1 «2Dxonoruyeckas omeHka
COCTOSIHUS 3arPSI3HEHHOM TEPPUTOPUHU CEBEPO — BOCTOUHOM YACTH Y COJIBCKOTO PaiiOHA U T.
Yconbe-Cubupckoe. Upkyrck: M3n-so Unctutyra reorpaduu CO PAH, 1999. 14 c.

15. Kyssmun B.A. [TlouBsr [IIpenbaiikaness u CeBepHoro 3abaiikanbs.
Hosocubupck: Hayka. Cub. ota-nue, 1988. 175 c.

16. Kynarun [0.3. [IpeBecHbie pacTeHus W TpOMBIIUICHHas cpeaa. M.: Hayka,
1974. 124 c.

17. Kynaruan 10.3., Cepreitunk C.A. O razoakkymynupymoomeil ¢GyHKIANA
JpeBeCHBbIX pacteHuit // Dxonorus. 1982. Ne 6. C. 9-14.

18. Jleekun H.JA., Myxuna H.E. ®urtopemenuanus mouB, 3arps3HEHHBIX
TskensiMu Metaiiamu // 3sectus Tynl'Y. Hayku o 3emine. 2012. Bemn. 1. C. 9-14,

19. Hukonaeskuii B.C. buonorundeckue OCHOBBI Ta30yCTOWYMBOCTH PACTCHHH.
HoBocubupck: Hayka. Cub. ota-nue, 1979. 278 c.

20. Hwuxonaesckuii B.C. Dxomornueckas oreHKa 3arps3HEHUS CPEJIbI U COCTOSHUS
HA3eMHBIX IKOCUCTeM MeTonamu (puromHaukarmu. M.: M3n-Bo Mock. roc. yH-Ta Jjeca,
1998. 192 c.

21.  Ortuer mo sKoJIOrHYECKON Oe30macHOCTH (eaepaaIbHOro TOCyAapCTBEHHOIO
yHUTapHOTO npeanpustust «DeaepalibHbIi dKkooruueckuii oneparop» 3a 2020 roa. M.:
OI'VII «DD30», 2021. 44 c.

22. llouBooOpazoBanue u  aHTporioreHes: CTpykTypHO-(YHKIIMOHATbHBIE
acrniektsl / [lox pen. .M. I'ajkueBa. HoBocubupck: Hayka. Cub. ota.-uue, 1991. 188 c.

23. VYmapo M.M., KypakoB A.B., CremanoB A.J. Mukpobuonoruueckas
Tpancpopmanus azora B nouse. M.: 'EOC, 2007. 138 c.

25



24.  Ou3HKO-XMMHUYECKHE METObI uccaeaoBanus mous / [lox pen. I.H. AaTunosa-
Kaparaesa. M.: Hayka, 1966. 200 c.

25. ®omun I'.C., ®omun A.I'. [TouBa. KoHTponb kadecTBa U IKOJIOTHUECKOM
0€30MacHOCTH 110 MEXKIYHAPOAHBIM cTaHAapTam. M: U3a-Bo «IIpotektopy», 2001. 304c.

26. Dxoreoxumus ropojgoB  Bocrounoit  Cubupu. Sxyrck: HHCTHUTYT
mepanotoeaenuss CO PAH, 1993. 108 c.

27. DOxonorus ropoxaa / ITox pen. H.C. Kacumoa. M.: Hayunsiii Mup, 2004. 624c.

28. DneMmeHTHl MHHEpaidbHOTO nuTaHus B mouBax / Ilom pen. A.b. bensera.

Boponex: U3parenscko-nonmurpaduueckuii neHTp Bopon. roc. ya-ta, 2012. 29 c.

26



IMPUJIOKEHUE

YCNoBHbIE 3HAKK

0 3endvas 30ma

B Xunas 300@

[ Npomuiwnessas 3063
— [pasesa ropoaa

25 0 25 Skm
P —

Puc. 2. Kapra-cxema ¢ pacnonoKeHUueM KUJIbIX 3aCTPOEK, TPOMBIIIIJIEHHON 30HbI U

3€JICHBIX HacaKJaeHui r. Y conbsi-Cudbupckoro (aBrop: lllepruna A.B.).
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Puc. 3. KocmocanMoxk u3 nporpammbl Google Earth. MecTopacmonoxkeHnre TeXHOTEHHOTO

OTBaJIa HA TEPPUTOPHUH T. Y combsi-CHUOUPCKOToO.

52°46'53.0°N 103°3526.0°E

Puc. 4. Kocmocaumoxk u3 nporpammbl Google Earth. [Tpuponusie nanamadsi,

OKpYIKaromue TEXHOT'CHHBIN OTBaI.
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Puc. 6. [Ipouspacranue «TMOHEPHBIX» PACTCHUI Ha IMOpPHO3EME.
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Puc. 7. Bua nepeBbeB cocHbl (a), 6epe3bl (0) 1 Tomnods (B), MpOU3pacTaroluX Ha

aMOpHuo3eMe.

Puc. 8. [lobGeru nepeBbeB COCHBI, TPOU3paACTAIOIIECH HAa TEXHOTC€HHOM MOYBe (CJIeBa) U B

necy (cripasa).
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Puc. 9. Poct ucnbITyeMbIX pacTeHmi TritiCUM Ha TEXHOI'€HHOM TPYHTE.

TexHOreHHBI 0TBAT I ctanusa II cragna III cragnsa
CooTHOIIEHHE MTOYBA:PACTBOP

m1:10 m1:5 m1:25

Puc. 10. I3meHeHne KMCIOTHOCTH TEXHOTCHHBIX MMOYB Pa3HbIX CTaaui

MOYBOOOpPa30BaAHMUS.
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T eXHOreHHbII
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Puc. 11. PocT pacTeHuil MIIEHUIBI B BBITSKKAX W3 TEXHOTE€HHBIX MTOYB.

40 CooTHOMIEHHE O IBA:PACTBOp - 1:2,5

®urorokcinuHocth (T), %

Texnorennole  I'opogckiie Pon
TePPUTOPIH  TepPHTOPIH

T, %
T,% + Nostoc puctiforme

Puc. 12. Ouenka gurorokcuuHoCTH TI04YB ¢ Nostoc punctiforme.



Puc. 13. Nostoc commune Ha MoBEpXHOCTH OPraHO-aKKYMYJISTUBHOTO YMOpHO3eMa B

MIPOMBIIIIEHHOW 30HE.

Puc. 14. BeipamuBanue pactenuii Triticum ¢ Nostoc commune (cripaBa) u 6e3 (ciieBa) Ha

OpPTaHO-aKKyMYJISITHBHOM 5MOpHO3eMe.

Puc. 15. Beinonnenue uccnenoBanuii co ckanupytomum pH metpom.
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Tabmuma 1. MopdoMerpruyeckue moka3aTeian 00eroB U XBOU JIEPEBhEB COCHBI,

MIPOM3PACTAIOIINX Ha AIMOpHo3eMax U (HOHOBOM ITOYBE

[TapameTtpbl OMOpuo3em OMOpHro3em OMOpHro3em doHoBas
JIEPEBHEB COCHBI OpraHo- JEPHOBBIN I'YMYyCOBO- noyBa
AKKYMYJISITUBHBIU AKKYMYJIITUBHBIN
KomnuuectBo XBOU 38,21 43,12 61,53 1125
Ha nobere 2-To
rojia >KU3HHU, IIT
Macca xBou Ha 1,72 1,83 3,71 11,73
nobere 2-ro roja
KU3HU, T
JlnuHa nmobera 2-ro 5,24 5,80 8,66 18,38
roja >KM3Hu, CM
JlnrHA XBOHM, MM 30,53 35,48 42,36 62,13

Tabnuna 2. ConepskaHue BoJIOPaCTBOPUMBIX COJIEH a30Ta B MOYBAX

[TouBsl NH.*, mr/mm® NO,", mr/om® NOj3", mr/am®
DOMOpro3zem 8,56 0,25 1,26
VHULMAJIbHBIN
DOMOpHro3eM opraHo- 8,77 0,32 2,26
AKKYMYJIITUBHBIN
OMOpHo3eM JepHOBBIN 9,33 0,35 3,85
DOMOpH03eM TYMYCOBO- 9,38 0,37 5,76
AKKyMYJISITUBHBIN
doHoBag jecHas moysa 35,6 8,25 18,5
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Tabnuna 3. Conepxkanue cynbhaToB U XJIOPUIOB B TOUBAX

[TouBkl SO4%, MI/kr CI', mr/xr
OMOpH03eM UHUITUATHHBIN 220,5
OMOpHo3eM OpraHo- 170,3
AKKyMYJIITUBHBIN
DOMOpHO3eM JAEPHOBBIN 97,6
OMOpH03eM TYMYCOBO- 89,3
AKKYMYJISITUBHBIN
doHoBas iecHas TOYBa 15,3

Tabnuna 4. Conepxanue azora, pochopa, kanusi B mouyBax

ITouBer N, Mr/kr P, Mr/kr K, Mr/kr
DOMOpHO03eM WHUIIHATIbHBIN 1 2 1
DMOpH03eM opraHo- 2 3 2
aKKyMYJISITUBHBIH
OMOpHo3eM JAepHOBBII 5 8 10
OMOpH03eM I'yMyCOBO- 8 10 15
aKKyMYJISITUBHBIH
®doHoBast JecHas MoyBa 25 40 75
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Tabnuna 5. ConepxaHue™® THKEIBIX METAUIOB B 50pH0O3eMax Ha TEXHOTEHHOM

TEPPUTOPHUH
CumBon | cTragust TeXHOT€HHOTO Il cranust TeXHOrEeHHOTO
NOYBOOOPA30BAHUS MOYBOOOPA30BAHUS
As 8,1 6,1
Cu 6,5 4,3
Pb 6,3 4,1
Cr 58 4,8
Cd 5,2 2,5
Zn 4,8 3,9
Ni 3,2 1,5

*CogepkaHue BBIYHMCISUIMCh KaK OTHOLIEHUE 3JIEMEHTa B 3MOpHO3eMe K €ero

COJIEP>KaHUIO B MPUPOJITHOUN MOYBE.

Tabnuia 6. MopdomMerpruyeckue noka3aTeian pocTa paCTeHUM MIIIEHUIbI HA TOYBEHHBIX

BBITSDKKAX AMOPHO3EMOB

Ha3zBanue teppuropun Cpenuss nnvHa Cpenusist nnmuHa
00ciIe1OBaHU IIPOPOCTKOB Ha 3 IIePBOI0O JIUCTA Ha
JIEHb OMBITa, MM 5 JeHb OIbITa, MM
TexHoreHHbIe TOBEPXHOCTHBIE 5,3 10,8
oOpa3zoBaHUs
| cragus mouBooOpazoBaHUs 6,7 14,3
Il cranust mouBooOpa3zoBaHUS 10,2 20,4
[l cranust mouBooOpa3zoBaHUS 12,8 23,5
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Tabnuna 7. DUTOTOKCUYHOCTH BEPXHUX TOPU30HTOB TEXHOTEHHBIX MTOYB

HazBanue Tepputopuu oocieqoBaHus

DOHUTOTOKCUYHOCTD, %

TexHOreHHBIE TOBEPXHOCTHBIE 52,3
oOpa3zoBaHUs

| craaus mouBooOpazoBaHus 44.6
Il cranusa mouBooOpa3zoBaHus 38,2
[l ctagus mouBooOpazoBaHMs 31,8
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