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Pedepar. Uzyyensr ocobenHoctu pocra aByx pacrenuit Anrtapkruku — Colobanthus guitensis
(Kunth) Bartl u Warnstorfia fontinaliopsis (Miill.Hal.) Ochyra B KynbType in vitro B IpUCyTCTBUH
K,CrO,. Ilokazano, uro npu konueHTparuu xpoma(VI) go 100 mr/n usmeHenune nHbBI cTebneid W.
fontinaliopsis NpakTU4eCKH HE OTIMYACTCSl OT TAKOBOTO B KOHTPOJIE. YBEIMYEHHE COAEPIHKAHUS
Cr(VI) B nurtarenpHOi cpene mo 150 Mr/im mpuBOAMIO K HHTHOMPOBAHUIO POCTA U CYIIECTBEHHOMY
YMEHBIICHUIO TPUPOCTa OMOMACCHl KAaK COCYANMCTOTO PAcTEHHsA, TaK W MXa. XOTS JWHAMHKA
CHIYKEHHSI OTHOCHTEJIBHOTO TPHPOCTa MACChl KaJUTyca IPH IMOBBIMICHUN KOHIEHTPALMH XpOMa B
cpene y C. guitensis Oblma cxXomHa C TakoBoW y N. tabacum, nis xoinoOaHTyca paziHyHs
CTaTHCTHYECKH JI0CTOBEpHBI yrke rpu 10 mr/in xpoma( V1), Torna kak 1uist Tabaka — TOIBKO HAYWHAS CO
100 mr/i1. DT0 103BOJISIET TOBOPUTH O OOJIEE BEICOKOW UyBCTBUTEIILHOCTH KOJIOOAHTYCA K TOKCUYHOMY
metanty. [Ipu comepxkanun Cr(VI) B cpene B koHueHTpanuu 150 M/ OTHOCHTENIBHBINA IPUPOCT
Macchl Kajuryca KojobaHTyca ObUT B 56,4 pa3a MeHBIIIe, YeM B KOHTpoJIe, a Tabaka — B 20,5 pa3a u
coctanisul B cpearem 0,09 1 0,33 rHa 1 r ucxoIHOM Macchl COOTBETCTBEHHO.

Karouessie ciioBa: Colobanthus guitensis, Warnstorfia fontinaliopsis, in vitro, K,CrO,

Pedepar. BusueHo 0co0nMuBOCTI pocTy ABOX pociuH AHTapkTuku — Colobanthus guitensis (Kunth)
Bartl. Ta Warnstorfia fontinaliopsis (Miill.Hal.) Ochyra B kynetypi in vitro y npucytHocti K,CrO,.
[Tokazano, mo npu koHnentpauii xpomy(VI) no 100 mr/n 3mina nowxunu creden W. fontinaliopsis
MPAKTUYHO HE BIIPI3HIETHCS Bix Takoi B KOHTpoui. 30inbineHHst BMicTy Cr(VI) y sKuBUIBHOMY
cepenoBuli 10 150 Mr/n MpU3BOANIIO IO MPUTHIYEHHS POCTY Ta ICTOTHOTO 3MEHILIEHHSI TPUPOCTY
6iomacu K CyIUHHOI POCIHHH, TaK 1 MOXy. [IpoBeneno nopiBHsHHS pocTy C. guitensis 3 THHAMIKOIO
pocty kamycHol TkaHUHH Nicotiana tabacum y mpucyTtaocTi Cr(VI). Xoya auHamika 3HWKEHHS
BIJJHOCHOTO TMPHPOCTY MACH KaylyCy MpH MiBHUIICHHI KOHIEHTpalii xpomy y cepemoBuii st C.
guitensis Oyna moniOHa 110 Takoi y N. tabacum, BUSIBIICH] IJIsl KOJIOOAHTYCY BIIMIHHOCTI CTATUCTHYHO
noctoBipHi yxke pu 10 mr/n xpomy(V1), Toui sk U1 TIOTIOHY — TUTbKK ounHaroun 3 100 mr/mn. Le €
CBITUCHHSIM OUTBIIOT Yy TIIUBOCTI KOJIOOAHTYCY 0 TokcuyHoro metany. [Ipu Bmicti Cr(VI) 150 mr/n
BiIIHOCHUH MPUPICT MaCH KajIycy KOJIOOaHTycy OyB y 56,4 paza MEHIIHIA, Hi)K Y KOHTPOJi, a TIOTIOHY —
B 20,5 pa3a ta cranoBHB BianoBinHO B cepenabomy 0,09 Ta 0,33 rHa | T BUXigHOI MacH.

Kuarouosi cnoBa: Colobanthus guitensis, Warnstorfia fontinaliopsis, in vitro, K,CrO,

Abstract. Influense of K,CrO, on the growth of two Antarctic plants — Colobanthus guitensis (Kunth)
Bartl and Warnstorfia fontinaliopsis (Miill.Hal.) Ochyra in vitro culture has been studied. Under the
Cr(VI]) treatment at concentration from 10 to 100 mg/l the shoot length augmentation of W.
fontinaliopsis did not differ from the augmentation in control. The increase in Cr(VI) concentration in
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a nutrient medium to 150 mg/I led to inhibition of growth and essential reduction of a biomass
augmentation both vascular plant and moss. There were statistically authentic distinctions in relative
callus weight augmentation of C. guitensis and N. tabacum on the medium supplemented with 10 or
100 mg/1 of Cr(VI) respectively. So C. guitensis is more sensitive to toxic metal than N. tabacum.
Under the150 mg/1 Cr(VI) the C. guitensis and N. tabacum relative callus weight augmentations were
respectively in 56,4 and 20,5 times less than in control (0,09 and 0,33 g per 1 g initial weight).

Key words: Colobanthus guitensis, Warnstorfia fontinaliopsis, in vitro, K,CrO,

1. Beenenne

Poct u pa3BuTHE paCTECHUIi 3aBHUCAT OT BIMsHUS (HAKTOPOB OKpyxkaroiiei cpeabl. K takum
(hakTOpaM OTHOCSTCS MPHUPOIHBIC: TEMIICPATypa, YBIAXKHECHHOCTh IOYBBI, HAIMYHUE MAaKpO- H
MHKPODJIEMEHTOB, YPOBCHB OCBEINEHHOCTH. KpoMe Toro, Ha pOCT paCTCHUH BIUSIOT TAKXKE (PaKTOPhI
AHTPOIIOTEHHOT'O ITPOUCXOKICHHUS, B TOM YHCIIC 3arPSI3HEHHOCTD MIOYBBI TOKCHYHBIMU METAJLIAMHU.

TokcHYHBIC METa/UIbl JACUCTBYIOT KaK HEMOCPEACTBEHHO, TaK M OMOCPEIOBAHHO, IIyTEM
AKTHBU3AIMU CBOOOTHO-PAIUKAIIBHOTO OKHCICHUSI M PAa3BUTHS OKCUAATHBHOTO cTpecca. OHUM n3
Harbosee TOKCHYHBIX METAJUIOB SIBISiETCs XpOoM. [1iist OONBIIMHCTBA PACTEHUI €ro coJepiKaHKe B
TKaHsAX B KommdectBe 100 MKT/KT cyxoro Beca siBisietrcss TokcmaHbIM (Davies et al., 2002). Xors
CIICIMAIbHBIC TPAHCIIOPTHBIC CUCTEMBI IOMAJJAHUsI XPOMa B PACTUTEIIFHBIC KIETKA OTCYTCTBYIOT,
9TOT MPOLECC MPOHMCXOAUT Ollarojapss MEXaHH3MaM, KOTOPhIC HCHOJIB3YIOTCS KJIETKAMH IS
TPaAHCIIOPTA )KU3HEHHO HEOOXOIUMBIX 3JICMEHTOB M COCIMHCHUH, B YaCTHOCTH, XKeJie3a U Cylb(HaToB
(Cervantesetal.,2001; Wallaceetal., 1976).

TokcuuHOe JeiicTBHE Xpoma MpPOSIBISIETCS B YMEHBIICHWH JUIMHBI M MacChl KOpPHEd,
YBEJIMUYCHUH MX THAMETPA, YMEHBIICHUH KOJMYECTBA JIMCTHEB, UX TUIOMIA M U MACChl, HAPYIICHUH
CpOKOB [IBEeTeHMUS U co3peBanms ceMsH (Rout et al., 2000; Jain et al., 2000; Panda et al., 2000; Suseela
etal.,2002; Meietal., 2002; Shanker et al., 2005).

N3yueHre MeXaHH3MOB JICHCTBHSI TOKCHYHBIX METAJUIOB HA PACTCHUS U KOHCTPYHUPOBAHUE
CYNEpyCTOMYUBBIX K METAJIJIAaM PACTCHHI TPEICTABISACT HHTEPEC, T.K. TAKUE PACTCHHSI MOTYT OBITh
HCIIOJIB30BaHbI IJIsI OMOPEMEIUAIIIH 3arPA3HCHHBIX TSPPUTOPHIA, CM. IHATPAMMY:

JarpssHenne orpyrawieil cpeabl bropemenmania nous
MeTaLIaMN

0 i)

BsannoaeiicrBie TORCHUHBIX |:> Cosaanne yeroiiuussix gopm
METALTOR € PACTEHHAMII (npupoaHblii 0100, Ce/leKLNA,

@ @ refHermieCRan Illl}I\!(‘ll(‘pllH)

I'nbeas pacrennii Jderokcnramus MeTALIOB
(mpn npepnsinteHnn 11'TK) pAcTeHHAMI

AHTapKTHKa — €IMHCTBEHHBIH Ha 3eMJIe «YUCTBIH» KOHTHHEHT, Ha KOTOPOM OTCYTCTBYET
IpsAMO€ aHTPOINOIeHHOE 3arps3HEHHE (MPOMBINIUICHHBIC TNPEANPUATHS, CEIbCKOE XO3SICTBO,
ObITOBBIE 0TXO0/1b1). CollepikaHie XpoMa B [I0YBE OCTPOBOB BHYTPEHHETO MIeIb(ha AHTAPKTHYECKOTO
MTOJTyOCTpOBa HeBeNuKo U coctaBimsieT 0,4...2,25 MI/Kr (aHaIUTHYIECKOE OTIPE/ICICHNE BHITOTHEHO
1O I1. KombrroBeiM, MHCTHTYT OMOT0THN I05KHBIX MOpelt HAHY). Takium 06pa3oMm, TaM OTCYTCTBYIOT
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KaK HNPUPOIHBIC, TAaK U AHTPOIOTCHHBIE (DAKTOPBI, KOTOPBIE MOTYT HAlpaBUTh OTOOP pacTeHUil B
CTOPOHY TIOBBIIIEHHOH yCTOHYMBOCTH K TOKCHYHOMY XpOoMy. BmMecTe ¢ TeM B mouBe psijia OCTPOBOB
00HapyXEHBl MHKPOOPTAHU3MBI, KOTOPBIE pacTyT Hpu KoHumeHTpamunm xpoma(VI),
npubmxatonieiicst Kk oxHomousipHot (Tammpes u np., 2007.). IToaTomy mpezcraBisieT MHTEpeC
n3ydeHue 0ocoOeHHOCTEl pocTa HeaJanTUPOBAHHBIX pPACTEHUHl AHTAapKTHKH B YCIIOBHUSX
HOBBILIEHHOTO cofiepkaHue Xpoma. IIpoBeneHHE 3KCIEPUMEHTOB B YCIOBMAX in Vitro JaeTr
BO3MOKHOCTh CTaHAAPTU3UPOBATh YCIOBHS M HCKIIOYUTH MOTEHIMAIBHOE y4JacTHE MOYBEHHBIX
MHKPOOPTaHU3MOB B IE€TOKCHKALIN XPOMa.

2. MartepuaJjbl M METOAbI

s uccnenoBaHuii wcnonb3oBanu pactenuss Colobanthus guitensis wu  Warnstorfia
fontinaliopsis n3 HaTUBHBIX 00pa310B, coOpanHbIX B 2010 T. Ha GroreorpaduIECKOM MOJIUTOHE O.
lanunpaes, a Takxke pacrenus Nicotiana tabacum W3 KOJUIEKITMU pacTeHuid MHCTUTYTa KIIeTOYHON
6nonorun v reHeTndeckoit nmxeHepun HAH Ykpaussr.

J1is BBEIEHUS B aCEITUIECKYIO KYJIBTYPY SKCIUIAHTHI (4acTH cTeOueit) cteprmmzoBanu 30 cex.
B 70% sTanoiue, oxHy wiu 5 MuH. (cooTBeTcTBeHHO Ut W. fontinaliopsis n C. guitensis) B 20%
pacTtBope npenapara «benmu3Ha», TPHKIBI 10 5 MUH. IPOMBIBAJIM CTEPHIIBHOM TUCTHILINPOBAHHOMN
BOJIOM W KyJIBTHBUpOBaIM Ha arapusoBaHHoi cpene 1/2MC (Murashige, Skoog, 1962) mpwu
temreparype 24 °C u 16-yacoBom orornepuose.

Pocr kannycHoit Tkanu nHynuposanu Ha cpeae 1/2MC+ (cpena MC ¢ nobaBnennem 2 mr/i
2,4-muxnopPpeHOKCHyKCYCHOH KucaoTH (2,4-D), 0,5 mr/n xuretuna, 0,5 Mr/a o-HaTHITYKCYCHOM
kucnotel (HYK).

B skcnepumente pactenust W. fontinaliopsis, a Taxke KaurycHyto TkaHb C. guitensis n
N. tabacum xynvruBupoBanu Ha cpenax 1/2MC (pacrenust) n 1/2 MC+ (xamnyc) ¢ nobaBieHreM
K,CrO, B xonuenTpanusx, B nepecuere Ha Cr(VI), 10,25,50, 100, 150 mr/m.

Maccy kamnycHoii Tkanu C. guitensis M N. tabacum B3BEIIUBAIIN JI0 HAYAJIa YKCIICPUMEHTA U
yepes 30 cyt. pocta Ha cpenax ¢ Cr(VI). Poct W. fontinaliopsis onipeaesnsiiy myTeM U3MEpEHUs ITHHBI
pactenwuii uepes 30 cyTok (McxomHas AyMHa cocTapmsuia 10 mm).

OTHOCHUTENBHBIN MPUPOCT MACCHI ONPE/EIUIN KaK OTHOIICHHWE MPHPOCTa MACCHI KaJLTyca
gepes 30 cyT. K ero Ha4aJIbHOM Macce.

OKCHEPUMEHTHI TIPOBOJMIIN B TPEX MOBTOPHOCTSX, ISl CTATHCTHYECKOW 00pabOTKH TaHHBIX
UCIIOIb30BAJIN CTaHJapTHYI0 MeToauKy (Jlakun, 1990).

KauectBennoe ompenenenne mnpucyrctBust Cr(VI) mpoBogwim ¢ HMCHOIb30BaHHEM
mudenmnkapoosuna (JPK) (Jlaspyxuna, 1979). 0,5 mn xonn. H,SO, HanuBamu Ha MUTATEIbHYIO
cpeny u nobasisum 0,5 mi 0,5% pacreopa JI®K B crimpre. IIpucyrcreue Cr(VI) onpenesnsum o
TOSIBIICHHIO KPACHOTO OKPAIIMBAHUS CPEIbI.

3. Pe3yabTaThl Hec/1e10BaAHUI

Wzydenue pocra pacrenuit W. fontinaliopsis nokasano, 4To J0OaBIE€HHE B MHUTATEIbHYIO
cpeny Cr(VI) B KoHLIEHTpamuu 10 75 MI/J1 HE NPUBOAMIIO K JOCTOBEPHBIM OTIHYUSIM IPHUPOCTA
JUTMHBI paCTEHUH 110 CpaBHEHUIO C KOHTpoJieM (puc. 1).

Janbheitmee ypenuuenue kourenTpannu xpoma(VI) 1o 100 u 150 mr/n uHruoupoBasio poct
pacTeHHi, 9TO OTPENeNAI0Ch 0 YMEHBIIICHHIO TPHPOCTA JITHMHEI TOOETOB B 2,5 pa3a 1mo CpaBHEHHUIO C
KOHTPOJIEM.

CraTHCTHYECKHA 3HAYMMOE YMCHBIICHUE MPHPOCTa MACChl KawmycHou TkaHu C. guitensis
HaOmonanocs npu conepxxannn Cr(VI) B cpemax aist KyJIbTUBUPOBAHMS HauWHas ¢ 25 mMr/m  —
COOTBETCTBCHHO Ha cpenax ¢ 25, 50 u 75 mr/n B 1,44, 1,77 u 1,77 pasa meHiue, yem B koHTpode. [Ipu
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kontentparuu Cr(VI) 100 mr/n mpupoct 6rmomaccsl 0611 B 3,2 pa3a MEHBIIIE, YeM B KOHTPOJIE, a PU
50 mr/m—B8 38,9 pa3a (puc. 2).

3HadeHus MpUpocTa OMOMAcChl KaJTycHOW TKaHW N. tabacum Tipu KyNETHBHPOBAaHUH Ha
cpenax, conepxanux Cr(VI) B kornenTparusx 0... 100 Mr/i1, HaXOAWIKCE B IIpeeiaX MOTPEIIHOCTH
JKCIIEpPUMEHTA. B TO ke BpeMs yBelIMYCHUE KOHIEHTpAuu 10 150 Mr/J1 yMEHBIIAI0 MoKa3aTeln
MPHUPOCTa MACCHI KAJUTYCHOM TKaHU 110 CPABHEHUIO ¢ KOHTpoJsieM B 17,6 pasa (puc. 3).

ITockoIbKy MCXOAHBIE MACCHI KAJUTYCHOM TKaHH B MTPOBOIUMBIX SKCIIEPUMEHTAX OTIMYAIIHUCH,
MPENCTABISII0 MHTEPEC CPaBHUTH OTHOCUTEIBHBIA MPUPOCT MACCHI, T.€. OTHOIICHHWE TPUPOCTA
OMoMaccCHhI, K MICXOTHOM Macce TKaHH, T.K. HMCHHO 3TOT TIOKa3aTeIb MOXKET BBISIBUTH IIOTCHIIHAIEHYTO
CIOCOOHOCTB POCTA U a[TANTAIIUH K ISHCTBUIO TOKCHYHOTO METaIIA.

Koxuentpaums Cr(VI), mr/n

Puc. 1. [Tpupocr mimubl pactenuii W. fontinaliopsis na cpeae ¢ Cr(VI1) B konuentpauuu 10...150 mr/in.

KoHue HTp aums Cr(V1), mr/n

197> [ [pHpocT Macchl KaruycHoil Tkapn C. ¢ is Ha cpeae ¢ Cr(V1) B konuentpanun 10,150 mr/m,
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KoHuyenTpauus Cr(VI), mr/n

Puc. 3. IIpupoct maccel kamnyeHoil Tkan N. tabacum na cpene ¢ Cr(VI) B konuentparmu 10...150 mr/m.

OTHOCHTENBHBIHN IPUPOCT OMOMACCHI y KollobaHTyca (puc. 4) B KOHTpoIIe oka3aics B 1,4 paza
HIKe, 4eM y Tabaka (puc. 5). 9To MoxeT ObITh 00YCIIOBIEHO 0COOCHHOCTSIMHU OHOIOTHU PACTCHUS,
pacTyIero B JJOCTATOYHO CYPOBBIX YCJIOBHUSX AHTAPKTUKU M UMEIOIIET0 3aMeJUICHHbIH pOCT. XOTs
JUHAMUKA CHIKEHHS OTHOCHUTEIBHOTO NMPUPOCTA MACCHI KAJIIyCca MPU MOBBIIIEHUH KOHLIEHTPAILUH
xpoma B cpene y C. guitensis Oblia CXoqHA ¢ TaKOBOU y N. tabacum, Njsi KooOaHTyca pa3iuuus
CTaHOBSITCSI CTATUCTUYECKH JOCTOBEpHBIMH yxe Tpu 10 mr/m xpoma(VI), Torna xak mams Tabaxa —
ToNbko HaunmHas ¢ 100 Mr/m. DTo MO3BONSIET TOBOPUTH O OoJiee BBICOKOW YYBCTBHTEIHHOCTH
KoJo0aHTyca K TokcmaHoMy metaimty. [lpu comepkanmu Cr(VI) B cpene B koHneHTpanuu 150 mr/a
OTHOCHTEJIBHBII PHPOCT MACCHI KAJITyca KoJloOaHTyca ObuT B 56,4 pa3a MeHbIIIE, 4eM B KOHTPOJIE, a
tabaka — Tonbko B 20,5 pasza u cocrasimsun B cpeaHeM 0,09 u 0,33 r Ha 1 r McXOmHOH Macchl
COOTBETCTBEHHO.

Takoe siBJI€HHE, BO3MOXKHO, OOBSICHACTCS T€M, YTO KOJIOOAHTYC pacTeT B AHTapKTHUKE MPH
OTCYTCTBHUH IPECCHHTAa BRICOKMUX KOHIIEHTPAIMH XpoMa, B TO BpeMs Kak Tabak — KyJbTUBHUPYEMOE
pacTeHue, BEIPANIMBAEMOE HA [T0YBAX, KOTOPBIE MOTYT OBITh 3aTrPsI3HEHBI TOKCHYHBIMU METAJIIIAMH U
JIp. KCCHOOMOTHKAMH.

Kon uentpauma Cr(Vl), mrin

Puc. 4. OrHocuTel/IbHBIH TPUPOCT Macchl KajuiycHoit Tkaum C. guitensis Ha cpene ¢ Cr(VI) B

KoHtentpauuu 10...150 mr/i.
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Ko Hue HTpauna Cr(VI), mrin

Puc. 5. OTHOCHTCBHBI TIPUPOCT Macchl KaanycHoit Tkawn N. fabacum wna cpene ¢ Cr(V1) B

koHieHrpawmu 10,..150 mr/n.

Hus m3ydenuns m3meneHuil konmnentpanuu Cr(VI) B mutarensHOW cpeme OBUT MpOBEACH
aHanu3 ¢ ucronb3oBanneM audenmnkapoaszuna (ADPK). JJOK sBusercs cnennpuaeckiuM peaKTHBOM
st onpenenenust Cr(VI): B xucnoit cpene APK B npucyrcrBun xpoma(VI) oxpammsaercs B
KPACHBI [[BET P KOHIIEHTPALIMU HOHOB XpOMa He Hike 1 Mr/11.

AHanuTHYeCcKOe OIpeielieHre MmoKasao, uto yxe yepes 15 cyrok Cr(VI) B cpeae mpu pocte
W. fontinaliopsis oTcyTcTBOBajd. DTO MOXeT ObITh WU cieactBueM BocctaHoBineHust Cr(VI) mo
Cr(III), mmm nakorutenueM Cr(VI) B pacTUTEIBHBIX TKAaHAX, WM MPUCYTCTBHEM JBYX MEXaHH3MOB
oxgHoBpeMmeHHO. Onpenenenne xpoma(VI) B cpere, Ha KOTOPOH KyJIBTHUBHPOBAIIN KaJUTyCHBIC TKAaHH
N. tabacum wn C. guitensis, yepe3 11 CyTOK He BBI3BIBAJIO OKPAIINBAHMUS, YTO CBUAETEIHLCTBOBAIO 00
OTCYTCTBHH HIECTHBAJIEHTHOTO XpOMa.

[Ipu pocte Bcex uccuenyeMsix oopasnos (N. tabacum, C. guitensis, W. fontinaliopsis) nmocie
10—15 cyt. Habmomanoch IOCTENEHHOE W3MEHEHHE OKpAIlMBAaHUS TMHTATEIbHOI Cpesl:
MIepBOHAYAIBHO JKENTHIN 1IBET, BEI3BAaHHBIN NpucyTcTBHEM Xpoma(VI), n3MeHsIcs Ha 3eIeHOBaTo-
roiry6oii. Takoe oxpammBaHUe SBIsICTCS XapakTepHbIM npusHakoMm mossieHus Cr(OH),nH,O0 —
HEepacTBOPHMOTO FHIpaTnpoBanHoro ruapokcuaa xpoma(lll).

KauectBennas peakmus ¢ JOK BrIssBHIa MpHCYTCTBHE B KAJTyCHOW TKaHU N. fabacum u
C. guitensis MIECTHBAIEHTHOIO XpoMa. TakuMm 00pa3oM, BEpOSITHO, YTO HPU POCTE HCCIETYEMbIX
pactenuit Ha cpene, cogepxameid Cr(VI), UMEIOT MecTo J1Ba MeXaHH3Ma €ro JIETOKCUKAIUU —
BoccTaHoBleHue B cpene 10 HetokcnaHoro Cr(OH), nH,O n Hakoruienne B TkausaX pactenuid Cr(VI).

4. BoiBoaABI

B pesynbrare uccienoBaHMs pocTa pacTeHWH WIIM KaJUTyCHBIX TKaHed N. tabacum, C.
guitensis, W. fontinaliopsis Ha muTareNbHBIX cpenax, comepkamux Cr(VI) B KoHIEHTpamusx
10...150 mr/m1, onipeaesieHo, 4To:

- KoHIEHTpanws 150 Mr/m B 3HAYUTENBHOW CTETIEHH MHTHOMPYET POCT KAJUTYyCHBIX TKAaHEH
N. tabacum, C. guitensis v pactenuii W. fontinaliopsis;

- kamryc N. tabacum ©Oonee ycroiumB k neiictuto Cr(VI), wem kamryc C. guitensis;
OTHOCHTENBHEINA mpupocT Kamryca N. tabacum B mpucyrctBun 10 mr/n Cr(VI) He ommugancst oT
OTHOCHUTENIBHOIO NMPHUPOCTAa B KOHTPOJIE, B TO K€ BPEMs OTHOCHUTENbHBIN mpupocT kamryca C.
guitensis B TEX e yCIOBUAX ObLT B 1,6 pa3a HIKE KOHTPOJIBHOTO;

- BEPOSITHO, MPUCYTCTBYIOT JBa MEXaHHW3Ma JETOKCHKAIMM XpOMa HCIIOJIb30BAHHBIMH B
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SKCIIEPUMEHTAX paCTeHUSIMH — BoccTaHoBiIeHne TokcnuHoro Cr(VI) B cpene 10 MajIOTOKCHYHOTO
Cr(I1T) m makorurenue Cr(VI) B pacTUTETHHBIX TKAHAX.

ABTOpPBI BBIPaXKaKWT NpU3HaATeJbHOCThL HamumonajabHOMY
AHTAPKTHYECKOMY HAYYHOMY IeHTPY U ero aupexkropy B.A. JIuTBuHOBYy 3a
NMOAJIEPHKKY HCCJAeJOBAHUII W TPeI0CTaBJeHHEe BO3MOKHOCTH MOJYYUTh
0o0pa3ubl pacTeHHH.
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