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®du3nonoro-6MOXMMHUYECKHUH aHANU3
KaK 3/1eMEeHT KOMMN/IEKCHOMN OLleHKHU COCTOSIHUS 3eNeHbIX HaCaXKAeHHH
B CUCTEMeE 3KOJIOrMYeCKOro MOHMTOPUHIa 6onbmnx ropogos

byxapuna H.JI.

dIOY BIIO MskeBckast rocyapcTBeHHAsI CEAbCKOXO03sIUCTBeHHasA akajeMusi, Poccus

YpbaHuzaimsi, Kak npoiece, NPUBOIAMNI K rI06aJIbHOMY U3MEHEHUI0 OKPYXKAIOIICH cpe/ibl, sIBJIs-
eTCsI MPOLECCOM NPOTHBOPEUUBBIM, HO HEM30EXHbIM, MOITOMY B HaCTOsIIee BPEeMsS BOMPOC ONTHMH3A-
UMY OKPY>Kalouleil cpe/lbl TEXHOTEHHBIX TEPPUTOPUI SIBJISIETCSI BEChbMa aKTYAJIbHBIM.

MoHATOPHHT HpeAcTaBsieT COOOH CUCTEMy MOCTOSIHHBIX M TEePUOAWYECKUX HAGJIOJCHUH 33 3Je-
MEHTaMHU TPHUPOAHON Cpe/bl B MPOCTPAHCTBE W BO BpeMeHH. Ba’KHEHNIMM 3JIeMEHTOM 3TOH CHCTEeMbI
SIBJISIETCST MOHUTOPHMHI COCTOSIHUSI 3€JIeHbIX HacaKIeHUil. PacTeHus siBJSIOTCS] NPOJYIIEHTaMU, UMEIOT
BECBMA YYBCTBUTEJBHBIH (DOTOCHHTE3UPYIOIUI anmapart, SBJSIOTCSI IEHTPAJbHBIM 3BCHOM B CHCTEME
BO3/yX — pacTeHHs — IIOYBA, PACTEHHs CIIOCOGHBI AKKYMYJIHPOBATh 3arPsI3HSIOMINE BEllecTBA B CBOMX
CTPYKTYPHBIX YAaCTSIX, IIO3TOMY II0 COCTOSHHMIO PACTEHMH MOXKHO CYAWTb O COCTOAHUM OKPY’Karolen
CPe/Ibi.

CroskHeHIIUM BOTIPOCOM CHUCTEMBbI MOHUTOPHHTA sIBJisIeTCsi 060CHOBAHHBIH BBIOOD METOAOB U lapa-
MeTpOB HaGJIIOJEeHUs], KOTOPble JOJDKHBI 06ecnevyuTh I0AyUeHne J0CTOBePHOH MHMOPMalUuu O COCTOS-
HIM OKPY>Kalollled cpe/lbl ¥ HAMETUTD IIyTH U CIIOCOOBI ee ONTHMH3ALUY.

V3yueHuio pPOJM PAaCTeHUH B YCJOBHSAX TEXHOTE€HHOrO 3arpsi3HEHMs TOCBSIIEHO JOCTaTOYHO pabor.
Cnabo M3y4eHHBIMH OCTAIOTCSI BOIPOCHI MEXAHU3MOB A/aNTAlMN PAcTeHHH K YCJIOBUSM TEXHOT€HHOIO
3arpsi3HEHUs] Ha Pa3HbIX YPOBHSIX OPraHM3AIMHM PACTHTEJbHOTO OPraHM3Ma, B OCHOBE KOTOPBIX, 6e3-
YCJIOBHO, JIeXaT MPOIECCHI, NMPONCXOAAIe HA YPOBHE KJIETKH, ee XMMHYECKOro cocTaBa M (husnue-
CKUX CBOHCTB. bes yerkoro mpeacrasiaenusi o6 aTnx mpolieccax TPYAHO JaThb PEKOMEHIAIMH 110 yXO-
1y, IEPUOAUYHOCTH 3aMEHDbI, BHIOBOMY COCTaBY 3€JeHBbIX HACAXJEHUN JJIsl TOTO, YTOOBI OHHU JIeHCTBH-
TeJbHO BBITOJIHSITH CBOIO (DYHKIIMIO ONTUMU3alMU CpeAbl YPOAHH3UPOBAHHBIX TEPPUTODHIA.

B u3yueHuu COCTOSHMsI 3€/IEHBIX Haca’KAeHWil Mbl NOJJEep’KUBaeM HcCJeioBaTesell, UMEINX Ta-
kyio Touky 3spenust (Huxomaesckuit B.C., 2002; Heseposa O.A., Kosamoroposa E.I0., 2003), u
npeJiaraeM MCIOIb30BaTh KOMILIEKC (DU3HOIOro-6HOXUMUYECKUX IIOKa3aTesel JJIsi BbIABJIEHUS Jei-
CTBUTEIbHO MH(MOPMALIMOHHBIX I1apaMETPOB, KOTOpble obecredaT OObEKTUBHYIO M ONEPATUBHYIO OLEH-
Ky COCTOSTHMSI 3eJIeHbIX HacaXKZeHUH ropoza, Tak KaK CyIIeCTBYIOHHe OOUICIPHHATBIE TaKCAllHOHHbIE
ONMHUCAHUS, OLIEHKY XXU3HEHHOTO COCTOAHUS M CTENEeHH [I€KOPATUBHOCTH PACTEHUH SIBJISIOTCS, KOHEYHO
Xe, CIeICTBUEM TeX (PU3UOJ0TO-OMOXUMUYECKUX IPOIECCOB, KOTOPble MPOTEKAIOT B PACTHTEIBHOM
opraHu3Me MoJ JeicTBHeM JecTabuIn3upyoinmx $HakTopoB B FOPOCKOi cpede. besycnoBHo, u camu
dusnos0ro-6MOXUMHYECKHE MPOLECChl HEOOXOAUMO PAHXKUPOBAaTh MO MX YYBCTBUTENBHOCTH K 3arpsi3-
HEHUIO, U ($HaKTOPbI CPelbl TPeOYIOT PAHXXKHPOBAHUA [I0 UX XapaKTepy NpOsIBJAeHUA U MacmTabaM jeli-
CTBUA HAa TEPPHUTOPHAX ropoja PasJduHOro GyHKIHOHATIBHOTO HazHayeHHsA. OueHb Ba’KHDBIM SIBJIAETCS
NMOUCK MH(OPMATHBHBIX, HO HE CTOJb 3aTPATHBIX METO/OB OIpE/leJeHHs COCTOAHHS OKpY Karolei
Cpelbl U pacTeHUi.

Wccnenosanusa B aanHoM Hampasienuu B PTOY BIIO Mikesckas 'CXA npoBoasTcss B TeuyeHHe
Tpex JieT. B uepre ropoja M ero OKPECTHOCTSIX BbIJEJIEHbl J€BATh CTAllHOHAPHBIX YYACTKOB AJISI HPO-
Be/leHMsT HAGJIIONEHUI, Ha KOTOPBIX BbISBJEHBI OCHOBHbIE JAecTabuiu3upyomue (PaKkToOpbl U OlEHEeHa
CTeNeHb MX BO3/eHCTBUSL Ha cocTosinme pactennii (Mosonesckass E.T. u ap., 1997). Ha paunbix yua-
CTKaX MpOBe/eH aHAJU3 IOYBBI, CHEra, COCTOSIHUE BO3/yXa OTCJEKHBAETCS TIO /IAHHBIM Y AMYPTCKOTO
pecry6JIMKaHCKOrO L[EHTPA II0 THAPOMETEOPOJIOTHH ¥ MOHUTODHMHTY OKpy’Xawolleidl cpeapl. B Teuenue
rojla OTCJEXUBAETCS AMHAMHUKA (DU3NOJOrO-OGMOXUMUYECKUX IIPOLECCOB Y YHETHBIX [PEBECHBIX pacre-
Huil. Du3noI0r0-6OXIMUYECKHE TTOKA3ATeH U METOAbl MX OIpeeJeHUs PAHXXUPOBAHBI CIEAYIONNM
06pasoM.

HauGosiee uyBCTBHTE/bHBIE MOKa3atean (M OCHOBaHHbIE HAa HHUX IKCIPECC-METOADI): COAEPIKAHUE
ACKOPOWHOBOI KUCJIOTBI B JIUCTHSIX, BOAOYAEPIKUBAIOIIASA CIIOCOGHOCTDh KIETOK.

®usnosoro-6HOXUMUYECKHe TOKA3aTes, oTpakkawline JAedcTBue (aKkTopoB AecTabUIN3alUK B Te-
yeHHE BEreTallHOHHOTO IepHOoAa: 3UMOCTOHKOCTh HO6Eros U IMOYEK, aHaJHU3 pocTa No6eroB, coxepXka-
HHE AyOUJIbHBIX BelleCTB B moberax, HaKOIJIEHWE U paclpejeieHHe XUMHYECKHX 3J1eMEHTOB, B T.4.
TSDKEJIBIX METAJLJIOB, B CTPYKTYPHBIX YacCTSIX PacTeHUi.
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Duznosoro-6MOXUMHYECKHE TIOKA3aTeNIH, OTpaKawie OoJiee JJIUTeJbHOe Bo3leiicTBue (HakTopos
JecTabUnM3alu Ha PacTeHMs: OLEeHKA >KM3HEHHOrO COCTOSHUS PACTEHHH IO COCTOSIHHIO ACCHMMJIM-
pymonieil yactu KpOHBI pacTeHUH.

Koneunoil nespio HCCAEIOBaHUU SBJSETCA BbISIBJECHHE KOPPESIUOHHBIX 3aBUCHMOCTEH MEKIY
PasIMYHBIME (PUZHOIOTO-OHOXUMHYECKHMH I[IOKA3aTeNsIMU PACTEHHH HIMPOKOTO BUIOBOTO COCTaBa U
CTEMEHBIO 3arpsA3HEHUs OKPYXKalolleld cpejibl; BbI6Op WHMOPMATHBHBIX (HU3HOIOTO-OHOXMMUYECKUX
HoKasaTteJieif; coszjlanue 6a3bl JaHHbBIX, KOTOPbIE MOKHO HCIIOJb30BATh B CHCTEME MOHHTOPUHTA CPEbl
MPOMBINIJIEHHBIX LIEHTPOB.

The physiology-biochemical analysis as an element of a complex estimation
of a condition of green plantings in system of ecological monitoring
of the big cities
Buharina 1.L.

The Izhevsk State agricultural academy, Russia

The urbanization as the process resulting in global change of an environment, is inconsistent, but
inevitable, therefore now a question of optimization of an environment TexHoreHHBIX territories is
rather actual.

Monitoring represents system of constant and periodic supervision over elements of the natural en-
vironment in space and in time. The major element of this system is monitoring a condition of
green plantings. Plants are producers, have rather sensitive photosynthesizing device, are the cen-
tral part in system air-plants-ground, plants are capable to accumulate polluting substances in the
structural parts, therefore on a condition of plants it is possible to judge a condition of an envi-
ronment.

The most complicated question of system of monitoring is the proved choice of methods and pa-
rameters of supervision which should ensure a trustworthy information about a condition of an en-
vironment and plan ways and ways of its optimization.

In conditions texnorernoro pollution enough works are devoted to studying of a role of plants.
Poorly investigated there are questions of mechanisms of adaptation of plants to conditions
texnoreHHoro pollution at different levels of the organization of a vegetative organism in which
basis, certainly, the processes occuring at a level of a cell of its chemical compound and physical
properties lay. Without precise representation about these processes it is difficult to give recom-
mendations on leaving, periodicity of replacement, to specific structure of green plantings that they
really carried out the function of optimization of the environment of the urbanized territories.

In studying a condition of green plantings we support the researchers having such point of view
(Nikolaevskij V.S., 2002; Neverova O.A., Kolmogorova E.J., 2003), also we suggest to use a com-
plex of physiology-biochemical parameters for revealing really information parameters which will
provide an objective and operative estimation of a condition of green plantings of city, as existing
standard takcamuonuble descriptions, estimations of a vital condition and a degree of decorative ef-
fect of plants are, certainly, investigation of those physiology-biochemical processes which proceed
in a vegetative organism under action of destabilizing factors in the city environment. Certainly,
and physiology-biochemical processes are necessary for ranging on their sensitivity pollution and
factors of environment demand ranging on their character of display and scales of action in territo-
ries of city of various functional purpose. Search informative, but not so sarparupix methods of
definition of a condition of an environment and plants is very important.

Researches in the given direction in the Izhevsk state agricultural academy are carried out within
three years. In a city boundaries and his vicinities nine stationary sites for carrying out of supervi-
sion on which the basic destabilizing factors are revealed are allocated and the degree of their in-
fluence on a condition of plants (by Mozolevskaja E.G., etc., 1997) is appreciated. On the given
sites the analysis of ground is lead, snows, the condition of air is traced according to the Udmurt
republican center on hydrometeorology and monitoring of environment. Within one year dynamics
of physiology-biochemical processes at registration wood plants is traced. Physiology-biochemical
parameters and methods of their definition are ranged as follows:
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The most sensitive parameters (and the express trains-methods based on them): the maintenance of
an ascorbic acid in leaves, ability of a cell to keep water

The physiology-biochemical parameters reflecting action of factors of destabilization during the
vegetative period: winter hardiness of runaways and kidneys, the analysis of growth of runaways,
the maintenance of tannins in runaways, accumulation and distribution of chemical elements, in-
cluding heavy metals, in structural parts of plants.

The physiology-biochemical parameters reflecting longer influence of factors of destabilization on
plants: an estimation of a vital condition of plants on a condition of an assimilating part of a crone of
plants.

Ultimate goal of researches is revealing correlation dependences between various physiology-
biochemical parameters of plants of wide specific structure and a degree of environmental contami-
nation; a choice of informative physiology-biochemical parameters; creation of a database which
can be used in system of monitoring of the environment of industrial centers.

Onmmusauua nnaHUpoBaHHUA U NpoBeAeHUA HHCNEKLUHOHHbIX Bble340B ANnA
oneparuBHOro KOHTPOJIA KavyecTtBa aTMOC(pepHOFO BO3A4yXa ropoaa

TI'aspunoe A.C., Cageameesa JI.A.
PITMY, Caukr-lletep6ypr, Poccus

B mnocsiegHue roJbl B MPUPOOOXPaHHbIE BEJOMCTBA BCE yallle [OCTYNAIOT OOpAIleHus] XHUTeJel 10
noBoay (hakTOB HapyUIEHHS] 3KOJOTHYECKUX HOPM, YXyAUICHHUs] Ka4yecTBa CpeAbl OOUTAHUs, BIUSIONINX
Ha 3/J0pPOBbe HacejleHUsi. SHAUUTEBHYIO JIOJII0 TAKUX OOpalleHHid COCTABJISIOT XKaJoObl HA YXyAUICHUE
KayecTBa aTMOChEpHOro BO3yXa B CBSI3M C MPOMBIILIEHHBIMUA U aBTOTPAHCHOPTHBIMH BBIGPOCAMH.

B cBsI3u ¢ BO3pOCHIMM MOTOKOM TaKUX OOpalleHHil BO3HUKJIa HEOOXOAMMOCTb BbIpabOTaTh crpaTe-
THI0 peardpoBaHHA Ha 3TH O6palleHHsd, a TakxXe pa3paborarth KOMILIEKC MEPONPHATHIH M CHCTEMBI
MHGOPMALIMOHHON NOAAEPKKH HPUHATUS COOTBETCTBYIONIUX YHPaBJIEHUECKUX DEIICHHMN.

OcHoBHast n1po6JieMa 37€Chb COCTOUT B TOM, YTO Bble3/[ HHCIEKTOpa NMPUPOOO0XPAHHOIO BEAOMCTBA
no (akty obpalleHus XuTejeil MOKET COCTOATHCS B JIyUIeM CAyyae yepe3 HECKOJbKO 4acoB WM -
Xe Ha CJeAyIoIIMid JeHb, KOT/a MeTeOpOJIOTHYEeCKUe YCJIOBHSI MOTYT CYIECTBEHHBIM 0Opa3oM H3Me-
Huthesi. Dakesa npuMecelt OT BceX THIIOB MCTOYHHMKOB 3arpsI3HEHHsI CMEHSIT IIPU 3TOM CBOKO OPUEHTa-
IMI0, U HEIOCPEeJACTBEHHO B MecCTe, OTKY/Ja MOCTYIHJIO obpairieHHe, OpraHu3anusl U3MepeHHH Tepser
Kakoi-m60 cMmbica. CuTyalmust 34eCh CYIIECTBEHHO OTJIMYaeTcs oT Ipoumx cped (Boaa, mousa), rae
IpoLecChl He 06JIaIal0T CTOIb BBICOKUM YPOBHEM M3MEHYHBOCTH.

BosHukaer 3asa4a opraHu3aluyu U3MEPEHUN HA MECTHOCTH TaKMM 06pa3oM, YTOOBI Ha MX OCHO-
BE€ OKa3aJ0Ch BO3MOXKHBIM pa3obparbcsl ¢ UCTUHHBIMYM MPUYMHAMU TOSBJIEHUS KaX]0M KOHKpET-
HO# >kaJ006bl. B ocHOBY pa3paGoTaHHOH aBTOpAMM METOAOJIOTHH DELIEHHsT MMOAOOHDBIX 3afad MOJIO-
)KEHa COBpeMeHHasl 4MCJIeHHass MOJeJb pacyeTa 3arps3HeHusi aTMocdepbl, I103BOJS©ONIAA BOCCTA-
HaB/JIYBATb TPEXMEPHbIE NMOJSA MUHAMHYECKUX XAPAKTEPHUCTHUK HATEKAOIIETO NOTOKA C Y4eTOM 3a-
CTPOMKM MECTHOCTH, PelaTh IpsAMble U o6paTHBbIe 3agauyu TypOyJeHTHOol aAuddy3nu npumeceil ot
HCTOYHUKOB PA3JIMYHBIX TUINOB. Mojie/b B HACTOsIIee BPeMsl MPOILIA NMPOIEAYPy TECTUPOBAHUS U
BepudUKAUU IPUMEHUTEIbHO K ropojly MockBe M NOKasasa BBICOKYIO TOYHOCTb pacueTa 3arpss-
HEHUsT aTMocdepsl.

Jlnst pelleHMs: MOCTABJICHHOW 3a[a4dl aBTOpPaMM NpPEJIOKeHAa U Peajn30BaHa Ha NIPAKTUKE MeTo-
JMKa MOATOTOBKU 33JaHUN M OOPAaGOTKU pe3yJIbTaTOB NPUMEHHTENbHO K OPraHU3alliy MHCIEKIH-
OHHBIX BBIE3/I0B MO >Kajao6aM xuTesieil Topoga MOCKBBI Ha KayecTBO arMochepHOro BO3AyXa.

s peanusaluy NpesIOXKeHHOH TEXHOJIOTHU pa3paboTaH IIPOTPaMMHBIN KOMILIEKC, BKJIIOYAIOIINMA
CBOGOIHO KOH(DUIYPUPYEMYIO CHCTEMY ABTOMATH3UPOBAHHbEIX paGounx Mect (APM).

APM omnepatopa npeaHasHavyeH /IS PETUCTPALMUM M HAKOIUIEHWSA B CIEIHAIM3UPOBAHHBIX (A3ax
JaHHBIX HHQOPMAIINH, MOCTyNawIiel OT aboHeHTOB «[Opsyeit TuHUM>.

APM aHayiuTHKa JaeT BO3MOXKHOCTD pellaTh CAeAyIoNe 3aJayn:

® OCYUIECTBJISATH MOUCK U OTOOPA’KEHHE Ha KapTe a/I[PecoB, C KOTOPBIX NOCTYTAIN o6palleHus;

e YIEeHTH(HUIMPOBATh TPUMECH M MCTOYHUKH BBIOPOCOB, KOTOPBlE IOTEHIIMAJIBbHO MOTYT CO3/1aBaTb

TaKWe YPOBHHU 3arpsi3HEHUs, KOTOPble CIIOCOOHBI HHUIIMUPOBATD JAHHYIO KOHKPETHYIO >KaIo6y;
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