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B paGoTe ucmnoiab30BaH MeToJ OGHOTECTHPOBAHHUS HPH ONPEIENCHUH 3KOJOTHMYECKOI0 COCTOSHHS IIOYB Ha
JIeCATH NPOOHBIX IUIOIIaZKaX ropojckoi cpexsl r. HoBocubupeka u r. Bepicka pacronokeHHbIX BOIH3M
ABTOMAaruCTPAJIBLHEIX JIOPOT, OCH303alpaBOK W IPOMBINUICHHBIX IIPENPUATHH. YCTaHOBIEHAa CTENCHb
TOKCHYHOCTH ITOYB II0 IIKaje OroTrectupoBanus. [IpoBeneH MophoOMOIOrnuecKuii aHann3 pocTa U pa3BUTHS
tareruca rudpuaHoro (c. OpaHkeBoe COBEPLICHCTBO) B TOPOJCKO Cpe/ie pa3HOil CTENeHH aBTOTPAHCIIOPTHOM
Harpy3ku. Clenansl CpaBHUTEIBHBIC PE3yIbTaThl JIAOOPATOPHOTO U IOJIEBOTO aHAIM3A 110 OMOTECTHPOBAHUIO.
Kniouegvie cnosa: GuorecTupoBaHue, TareTHC THOPUIHBIN, POCT U Pa3BUTHE, FOPOJCKAs CPelia, TOKCHYHOCTh
noys, HoBocubupck.

BBEJEHHE

MeTo107I0THYeCKHEe TOAX0bl OMOTECTHPOBAHHUS OKPYKAIOIICH Cpefbl OCOOCHHO
aKTyaJlbHbI B COBPEMECHHOM T'PaJloCTPOMTENhCTBE. HOBH3HA 3TOM MpoOIeMbl BhI3BaHA
OCTPBIM OOOCTPEHHMEM 3arps3HCHHS TOPOJCKOM Cpelbl BO3ACHCTBHEM TEXHOTCHHBIX
(hakTOpOB. AHTPOIIOTEHHBIN MPECCUHT Ha TOPOJICKHUE MOYBBI B BUAE TSXKEIIBIX METAIIOB,
MIECTHUIU/IOB YXY/IIA0T UX. DU3NKO-XUMUYSCKUN aHAIH3 MTOYB JIOCTATOYHO crielruduucH
U HE BCerJia CocoOCH OMpeAeiuTh HACKOJIBKO OHU 3arps3HEHbI. bHonoruueckuii MeTos
Ha OCHOBE OMOTECTHPOBAHUS ITOCTATOYHO TPOCT, 3PdekTnBeH U He TpeOyeT OONbIIMX
SKOHOMUYECKHUX 3aTpPaT.

DKOJOTMYECKOEe COCTOSIHUE Meramoiuca r. HoBocuOupcka ©  MPHUTOPOTHBIX
HACCJICHHBIX ITYHKTOB BO3MOXXHO aHAJIM3UPOBATh IPH KOMIUIEKCHOM IOAXOJE B
UCCIIEI0BAaHUN (DU3MKO-TeorpapuuecKux, TC€OXUMUYECKMX W OHOJOTHYECKHUX METOOB.
ITocnenHee cBs3aHO ¢ TaKUM HAIpaBJICHUEM, KaK MPOMEIIIICHHAs OoTaHuWKa. Pasputue
3TOW OTpaciau OOTaHUKU CTaI0 OCOOCHHO aKTyalbHBIM W HeoOxomumbiM B Hadame XXI
BeKa, KOrja yCHJIHIIOCh aHTPOIIOICHHOE BIIMSHHE HA 9KOJOTHUECKOES COCTOSHHE IIOYB B
ropojilax M cellax MpaKTHYeCKH BO BCeX peruoHax Poccuu, B ToM uwmcie W 3amagHon
Cubupu. ®durorectupoBanue (OMOTECTHPOBAHUE C MMOMOIILIO BBICIINX PACTCHHIA)
SIBIIICTCS. OMOJIOTMYECKMM METOJIOM KOHTPOJIS M IO3BOJISCT JaTh SKOTOKCHJIOTHYECKYIO
OLIEHKY ITOYBBI [0 CYMMapHOMY IEHCTBHIO TOKCHKAHTOB, MPHCYTCTBYIONMX B ToYBe [1,
2]. OnHako OTCYTCTBHE OIECHOYHOW MIKATBI TOKCHYHOCTH TOPOJCKHX TMOYB B METOIMKAX
1m0 (PUTOTECTUPOBAHHUIO 3aTPYIHACT MPOBEACHHE MOHMTOPHUHIOBBIX HCCICAOBaHHUI. DTO
MOCITYKHIIO 3a7aueii HaIllero UCCIICIOBAHMS.
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MATEPHAJIBI 1 METO/bI

Jis ompeneieHusl TOKCUYHOCTH TI0YB B paifoHaX ¢ TEXHOT'CHHOW HArpy3Koi, HaMu ObLa
B3Ta MCTOJMKA BBIITOJHECHUS M3MEPEHHUN BCXOMXKECTH CEMSH M JUIMHBI KOPHEH MPOPOCTKOB
BBICILIMX PAacTeHWi pa3paboraHHas YupexxaeHuem Poccuiickoil akagemun Hayk CaHKT-
Ierepoyprekum HULDB PAH, npemmoxennas aropamvu [3]. JlaHHas METOIMKA MO3BOJISET
JIMarHOCTHPOBATh YPOBHU TOKCHYHOCTH TEXHOT€HHO-3arpSA3HEHHBIX IMOYB MO Pe3yJabTaTaM
O0IIEro COCTOSIHUS PAcTeHMH MO miKajie: | — BBICOKO omacHo TokcuuHble, || — omacHO
tokcmuHble, |l — ymepenHno Tokcwumble, |V — majgoTokcuuHble, V — TIPaKTHYECKH HE
ToKCcHUHBIe. OTpe/IeNsiiii TOKCHYHOCTH P00 TI0YB 0TOOPAHHBIX B TEXHOTEHHO 3arps3HEHHBIX
paiionax r.HoBocubupcka u r.bepucka. B pabore ncnonb3oBaHo 11 onbITHRIX TUIOIIAIOK 110
BapUaHTaM, MPEACTABICHHBIX B Tabmuie 1. B kayecTBe KOHTPOJIBHOW MPOOBI UCTIONB30BAIN
00pasilbl TOYBBI, OTOOpaHHBIE B OKOJOTHMYECKA YHCTOM MecTe (OMBITHBIA YYacTOK
IlenTpassHOTO CHOMPCKOTO OOTAaHMYECKOTO caja, PacIoiioKEHHBIH B [IprmoOckoM okpyre
JIECOCTEITHOM arpoKIMMaTHYeCKON MPOBHHIMH, B paiioHe 1. KHpOBO B CTOPOHE OT IIIaBHBIX
ABTOMArdCTPAIBHBIX J0por). B KkauecTBe TecT 00BbEKTa B JTADOPATOPHBIX M TOPOJCKHX
ycnoBusX ucnosp3oBanu Tagétes hybridusppr Opansicesoe cosepuencmeo. Hopma BhiceBa
CeMSIH Ha TIOYBBI TMapalIeNbHOro ompenencHus (wamka I[letpu) — 20 mTyk, B Tpex
TOBTOPHOCTSIX B KA&KAOM BapuaHTe. YUET pe3y/bTaToB aHaiu3a MPOBOAWIN COTIacHO
METOMKH Ha 5-blif IeHh IPOPOCTKOB B cTaanu Koneontuiist (puc.l). [ToncunBaim KOIUIECTBO
MPOPOCIIINX CEMSIH B KaXKJIOW YalllKe W M3MEPSUTH JUTHHY TJIABHOTO KOpHS. OIHOBPEMEHHO B
YCIIOBUSIX TOPOZCKOM Cpeflbl, COTJIACHO BapHaHTaM OIbITA, ObUIH CIETaHbI MOCEBBI B TPYHT
(14.05.14.) Taretrica THOPHAHOIO COOTBETCTBEHHO Ha Ka)kKIOM MPOOHOM IUIOMIaAKe, C
HopMmotii BeiceBa 10011T. ceMsSH B TpeX MOBTOPHOCTSIX.

PE3YJIbTATBI 1 OBCYXKJIEHUE

Pe3ynbraTel 1200paTOpPHOTO aHANM3a MOKa3ald, YTO HambOosiee TOKCHYHBI TMOYBBHI B
TOpOACKOH cpeze B Bapuantax: 4 - Haykorpan Kombuoso, okono noporu u HITO Bekrop, 2 -
H. Komnb1ioBo, okoso asrogopory, 3 - H. Kombioro, okono A3C u aBromopory, 6 -r. bepuck,
mukpopation FOxusiit, 11 -r. HoBocubupck, mukpopaiion I1tro3, yi. Illmro3osas (cMm Tabi.1).
B nmaHHBIX BapuaHTax camble HU3KHE CpEIHHE 3HA4YeHUS IO TECT-TI0CEBaM IO BCXOXKECTH
cemsH (1-9 mr.) w mmHEl npopoctkoB (3,1-3,8 cMm). Tlpu 5TOM MHUHMMAJbHAS BCXOXKECTh
cemstH coctapisiia (5-45%)mo oTHOIEHHIO K KOHTPoio — 95%. JTaHHbIe TIPOOBI MOYB B3STHI
BOJIM3M MPOMBIIIICHHBIX 30H M aBTOMArUCTPaIbHBIX JOPOT TJIABHOTO Ha3HaueHus. CTerneHb
TOKCHYHOCTH TIOYB II0 pe3yjbTaTaM JabopaTOpHOro aHaiuM3a IoKaszaja, 4To HamOosee
TokcHuHBI MouBsl B Haykorpame Kombioso, B paiione HITO Bekrop u aBromoporu (tabi.2),
KOTOpBIE COTNIACHO HIKae OTHECEHBI 110 |1-0if kaTeropun, Kak ormacHO TOKCUYHBIE.

[MapasiensHO mpoBeneH MOP(OOHOIOTHYSCKHIT aHAIN3 COCTOSIHUS pacTeHuit Tagétes
hybridus €. Opanorcesoe cosepuiercmso) B 30HaX TeXHOTEHHOM 1 TPAHCIIOPTHOM HATPY3KH B
TEYCHNN BETreTAIlMOHHOTO MEPHOJIa TPHU MOCEBE CEMSH B TPYHT HETIOCPEJICTBEHHO Ha TEX XKe
NpOOHBIX TJIOIIAIKaX OTKyda OblTa B35iTa MOYBa I TecT-aHaum3a. [loceB ceMsiH mpoBeny Ha
BCEX IUIOIIA/IKaX OHOBpeMeHHO — 14Mast. YcTaHOBIEHO, uTO MpH moceBax Tagétes hybridus
B TOPOJICKOI Cpelle pOCT M Pa3BUTHE PACTCHHI 3aMEJICHO TI0 CPAaBHEHHIO C KOHTPOJIEM.
BcexoxecTs ceMsiH Ha ONBITHBIX TUIOMIAAKAX Obula Ha 3-5 IHEH Mo3AHee MO CPaBHEHHIO C
KoHTposleM. Bcxoxkecth cocrapmsuia 22-36% mno cpaBHeHuro ¢ koHTposeM  (85%).
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BbDKMBaeMOCTh pacTeHUII B NEPBOM-BTOPOM JAEKajax HIONs, W3-3a OTCYTCTBHS OCAJKOB,
cHu3Mnach u cocrapisuia 8- 30%.MaccoBoe 1BETEHHE OTMEUEHO TOJILKO B KOHIIE TPEThei
JIeKaJIpl aBIyCTa y KOHTPOJIBHBIX pacTeHuil. B MecTtax CHIIBHOM aBTOTPaHCIOPTHOM Harpy3Ku
HaOJIIOIANI YTHETEHHOE COCTOSHHE M 3aMEIUICHWE POCTa M Pa3BUTUSl PacTEHHH TareTuca
ruOpuaHOTO, MaccoBoro IBETEHUS] He OTMe4eHO. Pactenus, mocakeHHble B Haykorpane
Konbuogo, okono HITO Bektop u aBTOA0pOrH, 3HAUUTENFHO OTCTABAIN B PA3BUTHHU.

Taoauna 1
CpenHee 3HaU€HHE BCX0KECTH CEMSIH M JJIMHBI MPOPOCTKOB TATeTHCA THOPHUIHOTO
HAa pa3HbIX MOYBaX rOPOJCKOIl cpebl

Bapuant Xi,cMm Ni, mr.
1 - KonTpoiib 4.8 14
2 —H. KoJ1b110BO, OKOJI0 aBTOJOPOTH 3,1 8
3 —H. Konboso, 0k0j10 A3C u aBTOI0POrH 4.6 8
4 —H. Koas1oBo, okoino goporu u HI1IO Bekrop 3,8 1
5 —r. Bepack, PacceT 3,5 12
6 —r. bepack, FOxHbIi 3,5 9
7 —r. bepnack, yn. boposas 3,6 13
8 —r. bepack, yi. Mukpopaiion 3,6 12
I?A—r. HoBocubupck, Mxp-a 1lnr03, okosno aBronoporu u JIK 42 13
asaK !
10 —r. HoBocubupck, Mxp-H [1lmto03, yi. bantuiickas 40 13
11 —r. HoBocubupck, Mxp- [1lmto03, yi. I1lnro30Bast 4,2 9
Ilpumeuanue: Xi — cpemHee 3HAYCHWE IUTMHBI KOpHEW mpopoctkoB, Ni  — cpenmee 3HaueHme

BCXOXECTHU CEMSH

I

Puc.1 CocrosiHEE TPOPOCTKOB TareTuca rTHOPUIHOTO Ha MATHIH A€Hb BCXOKECTH

Ne papuanra ombiTa (cM. Ta6m.1), N1 —Bcxoxects, %, N2 - % minHbl KOpHS, a -
CTENEeHb TOKCHYHOCTH TI0 BCXOXKECTH, O - CTENEeHb TOKCHYHOCTH II0 JUIMHE KOpHEH, B —
UTOTOBAsI CTENIEHb TOKCUYHOCTU

CpaBHHTENBHBIH aHanu3 Taretrca ruopunHoro Ha 25.08.14 (puc.2) mokasain, 4To y
OTBITHBIX 00pa3ioB B 30He moceBa Henmaneko (150-2001) OT BTOPOCTENEHHBIX JA0POT
ot™eueHo equHndHOe 1Betenue (yi.lllarypekas, banrtuiickas). B ocTaiabHbIX BapHaHTaXx,
IJIe paCTEeHHsI POCTH BOJIU3M TVIABHBIX aBTOMAruCTPAIbHBIX JOPOT U MPOMBIIUICHHBIX 30H
(yn.Boposas, I1lnro30Bast, Haykorpam) Ha0momamu 3ameuieHHoe pasButue. OHH TONBKO
BEreTUPOBAJIH, Y TJIAaBHOTO Mobera 0bu10 chopMupoBaHo 4-6 HENapHONEPUCTHIX JIHCTHEB,
ero BeicoTa 9-10cm. KopreBas cuctema Obuia ciabo pa3BuTa U cocTaBisiia 3-4 cM.
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Ta6auua 2
TOKCHYHOCTBH IOYB B pa3in4HbIX paiioHax HoBocuoupcka u Bepjicka coryiacHo mkase

No 2 | 3 4 5 6 7 8 9 1011
N1|[ 43| 43 93 14 36 7 14 7 Y 36
a 1 1l Il V 11 V V V YA
N2 | 35 4 21 27 27 25 25 13 1713
0 v \Y/ v v v \Y} v V VvV |V
B | Il 1" [ v " v v V YA

A

XK

Puc.2 Mopdomerpudeckoe cocrosiaue Tagétes hybridus cépm Opanoicesoe
cogepuiencmeo) B KOHIIE TPEThe JeKabl aBrycTa Ha 00BEKTaX O3CJCHEHHS B YCIOBHUSIX
ropojickoii cpensl r.HoBocubOupcka u r.bepacka, a — yn.Illarypckas, 6 — yn.bopoBas
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(r.Bepack), B —yi. Illmo30Bas, r — yiu. banruiickas, 1 — H. KomsioBo — okomo A3C u
nopor#, x —H. Konbrioso — okono HITO Bekrop n aBTromoporu

3AK/IIOYEHUE

1. KowmmmekcHas oreHka npu moceBe Tagétes hybridusia 10 oGbekrax o3eaeHEHMs
r.HoBocubupcka u r.bepacka mokaszana, 4TO B MeCTax MPOU3PACTAHUSA PAIOM C
aBTopoporoii u HIIO Bekrop Bcxoxkects Ha 49-63% MeHble, pocT M pa3BUTHE
pacTeHHii 3aMeJIEHO, OHH MaJIOYCTOWYHMBBI IO CPABHEHHUIO C KOHTPOJIEM.

2. OnpeneneHne TOKCHYHOCTH 10 OHOTECTUPOBAHMIO TI0KA3aJ10, YTO ITOYBBI OTOOPAHHBIC
Ha 10 00bekTax OBLIN: MPAKTUYECKU HE TOKCUYHBIC HA JIBYX MPOOHBIX IDIOMIAIKAX 110
yn.banruiickas u oxono JIk. Masik; ManotokcuuHble Ha Tpex (r. bepack — MukpopaiioH,
Boposas, Pacceer); ymepenHo Tokcuunble Ha derhipex (Haykorpam KombiioBo 0koio
aBTOmOporn M asro3ampaBkH, yialllmo3oBas u wmukpopaiion FOKHBIH); omacHoO-
TokcnuHble Ha onaHOM o00BekTe (KombrioBo HITO BekTop), mpuueM MOCTEAHUE
HaxXomATCsl B 00jiee TEXHOTEHHO 3arpsi3HEHHBIX MeCTaxX MMEIOT 0oiee BBICOKHI Kitacc
omacuoctr (HITO Komasmoso, bepack —FOxusrit, HoBocubmpck —IIlmro3oBast).
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USE OF THE METHOD OF BIOTESTING OF ECOLOGICAL CONDI TION IN
THE URBAN ENVIRONMENT
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Methodological approaches biotesting environmengspecially important in modern
urban planning. The novelty of this problem causgdcute exacerbation of urban pollution
and the impact of anthropogenic factors. The aptgenic pressure on urban soils in the
form of heavy metals, pesticides degrade them.i@hyschemical analysis of soil is quite
specific and is not always able to determine whidgtiey are contaminated. Biological method
based on biotesting is quite simple, effective @oek not require large economic costs.
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The ecological condition of the metropolis, Novasik and suburban settlements may be
analyzed using a comprehensive approach in they stfidthe physical-geographical,
geochemical, and biological methods. The lattessociated with such direction as industrial
botany. The development of this branch of botany lecome particularly important and
necessary in the beginning of the XXI century, wimeneased anthropogenic influence on the
ecological state of soils in the towns and villagesimost all regions of Russia, including
Western Siberia. Fitoestrogeni (biotesting withhieigplants) is a biological method of control
and allows to give a favourable eco-Toxicologicgdesssment of soils according to the total
action of the toxicants present in the soil [1,Fwever, the lack of rating scales toxicity of
urban soils in the methods phytoestrogen hampensidmitoring studies.

Based on the method of measurement of seed geioniraatd root length of seedlings
of higher plants to determine the toxicity of anffwgenic contaminated soils developed by
the Institution of the Russian Academy of ScienBast-Petersburg scientific center for
ecological safety RAS, proposed by the authors TB]s method allows to diagnose the
levels of toxicity of polluted urban soils accorglito the results of the General condition of
the plants on the scale: | - highly dangerous ttxa@angerous toxic Ill - moderately toxic,
IV - low-toxic, V - practically non-toxic. Determa the toxicity of soil samples selected in
anthropogenic contaminated areas, Novosibirsk arddR. Used in the work 11 pilot sites
for different versions, presented in table 1. Asoatrol sample used soil samples not
subjected to anthropogenic impact, selected ieangblace (pilot Central Siberian Botanical
garden, situated in the Priobskoye forest-stepgériati agro-climatic province, near p.
Kirovo aside from the main highway roads). As & tdgect in the lab and in an urban
environment usingagétes hybridyggrade Orange perfection. The rate of seedingodn s
parallel detection (Petri dish) - 20 pieces, ire¢hreplications, respectively in each case. The
results of the analysis were conducted accordinigeanethods on the 5th day of the sprout
stage of the coleoptile. Pascuali the number ahgeted seeds in each Cup and measured
the length of the main root. However, in terms loé urban environment according to
different versions were made crops in the grotagétes hybridysespectively, at each trial
site, with a seeding rate of 100 pcs. of seedsréetreplications.

Keywords biotesting, Tagétes hybridus, growth and developgmearban
environment, toxicity soil, Novosibirsk.
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