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CPABHUTEJIbHBIN AHAJIN3 YCTOMYUBOCTHU PACTEHU
POJIA Brassica HA HAUAJTBHOM DTAIIE OHTOI'EHE3A
K U3BBITKY MEJIU

Marepuaisl ormyOIKoBaHBI B pamkax mpoekra O «OpraHu3annoHHO-TEXHUYIECKOEe
obecrieyeHre MPOBEICHHsT MEKTYHAPOIHON HAyIHOW MIKOJBI «IlepCreKTHBHbIE HATIPABIICHHS
(PU3UKO-XMMUYECKON OMOIOTHH U OMOTEXHOIOTHID
('K Ne 14.741.12.0153 ot 07 nrons 2011 ).

HUccnedosana ycmotivusocmv pacmernuil 3 6udos pooa Brassica (B. juncea L.,
B. niger u B. alba) x u36vimounoii konyenmpayuu uoHog meou 6 cpede. Omcymcemaue
TMOKCUYHO20 BIUAHUA pa3IuyHbIX KoHyeHmpayuti meou (10, 25, 50, 100, 200 u 300 uM)
OYEeHUBANOCH NO NPOPACMAHUIO CEMSAH U POCMY KOPHA NPOPOCMKOS. Ycmanosnena aul-
cokas ycmouuusocns npopocmiog B. alba k moxkcuuHvim KoHyeHmpayuam cyibghama
Meou, umo denaem 3Mom U0 NEPCREKMUBHBIM 015 pumopemeouayuu.

KuroueBsie ciioBa: pacmenus p. Brassica, B. alba; B. juncea; B. niger, ¢humope-
meouayust; meob.

BBenenune

Menpb — 3cCeHIUANBHBIHN IEMEHT, ABIISIOLUINICS KOPaKTOPOM TakuX (hepMeH-
TOB, KaK CyINEpPOKCHIJUCMYTa3a U JIAKKA3a, U BXOISLIMHA B COCTaB BaXKHEHIINX
(DYHKIIMOHAJIBHBIX OEJIKOB, HAIIpUMEp MIACTOIIMaHUHA. BMecTe ¢ TeM B U30bITOU-
HBIX KOHIIEHTPAlMsX B Cpe/ie MOHBI M/ OKa3blBalOT HETATUBHOE JEHCTBHE HA
pactenus [1-3], 3aHMMAas OJJHO U3 EPBBIX MECT IO TOKCUYHOCTH CPEIU TSIKEIIBIX
MeTa/u10B. OCHOBHBIMU UCTOYHUKAMH 3arPA3HEHHS TIOUB MEJIBIO SIBISIFOTCS, C OJ-
HOU CTOPOHBI, TOPHOAOOBIBAIOIIAS U IIepepadaThIBAIOIIAsl TPOMBIIIIEHHOCTb, & C
JpYroil — arponpOMBILIIEHHOE ITPOM3BOICTBO, HCHOIb3YIOILEE MPENapaThl MEAH
JUIst G0pbOBI ¢ OONE3HIMHU U BPEAUTEIIMU. B CBSI3U ¢ 3TUM OCTPO CTOUT 3aj]ada
OYHCTKH [OYB CEJILCKOXO35IICTBEHHOIO Ha3HAYEHUSI U TOPOJICKUX TEPPUTOPUIL OT
n30bITKa Meau [4]. W3BecTHO, 4TO 3(h(heKTUBHBIMU 111 (PUTOPEMETUAINHN SIBIISI-
I0TCS pacTeHus, 00IaaroIie BEIPaKeHHOH yCTOMYMBOCTRIO K MEAN W XOPOIIO
Ppa3BUTOI Haa3eMHOM 6romaccoil. K Takoro posa pacTeHUsIM OTHOCSITCS MIPEJCTa-
BHUTENH ponia Brassica. Takum o0pa3oMm, 1eJIbI0 paboThI SBISUIACH OLEHKA YCTOM-
YMBOCTU TPEX BUJOB FOPUMIIB], TOTEHIUAIBHO MEPCIEKTUBHBIX IS (puTopeme-
JIMAIAH C U30BITOYHBIM COAEPKAHMEM MEH B TTOYBE.
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Marepuajbl 1 METOANUKH UCCJIET0BAHUS

Pabora BbImomHEHA Ha pacTeHMAX 3 BUAOB poja Brassica, U3 KOTOPBIX
B. juncea L. xyneTuBHpYyeTCs B Poccun mpenMyIiecTBEHHO B YCIIOBHSAX apUIHBIX
30H, ceMeHa B. niger u B. alba nuxoro Tuma noxydeHs! U3 barnanckoro peruona
Wpaka. [lnsg omnpeneneHns BIMSHAS MEAN Ha MPOPACTAHUEC CEMCHA NE3UH(UITI-
poBanu c1abopo30BEIM PACTBOPOM IEpMaHTaHATa KaJIus U MOCJIe IPOMBIBKH JUC-
THJUTMPOBAHHON BOJOH MOMEIIANN Ha (IIBTPOBAIBHYIO OyMary B CTEpPHIBHBIC
yamku [leTpu, coneprkasiiye B KOHTpOJIE AUCTUILTUPOBAHHYIO BOAY, B OIIBITHBIX
BapuanTax — cynbgar menu (CuSO,) B konuenTpauusax 10, 25, 50, 100, 200 u
300 uM. Cemena npopammBainu npu 20-22°C; uepe3 Tpoe CyTOK ¢ MOMEHTa T10-
CTaHOBKH IKCIICPUMEHTA MOACUYUTHIBAIN YHCIO MPOPOCIINX CEMSH U U3MEpSUIIN
JUIMHY KOpHs mpopocTka. Ctatiuctuueckas 00paboTka JaHHBIX MPOBEIEHA C I10-
MOIIBIO TTakeTa nmpukiIagabix mporpamm StatSoft STATISTICA 6.0. Pesynbrarsr
9KCIIEPUMEHTOB NPE/CTABIEHBI B BUJIE CPETHUX apU(PMETHUCCKUX CO CTaHIapT-
HbIMH OomMOKaMu. CTaTuCTHYECKast 3HAYMMOCTh pasiuauii p < 0,05.

Pe3ysbTarsl Hcciieq0BaHNus U 00Cy:KIeHe

YCTaHOBJIEHO, YTO MOBBIIIEHHbIE KOHLIEHTPALUY MEAW HEraTUBHO BIMSIM Ha
IIPOpACcTaHUe CEMSIH BCEX UCCIEAOBAHHBIX BUJIOB Brassica, MONHasl IOTEPST BCXO-
Kectn ceMsan npoucxonuna npu 300 uM CuSO,. Pasnuuus B peakuuu BUIOB Ha
MIPUCYTCTBUE MEJU B Cpejie MPOSIBILUIUCE yxke npu 10 pM: npopacTanue B. niger u
B. juncea 3aMeTHO TIONABISUINCH, HO pacTeHuUs Buaa B. alba 1o BCXOKECTH U TN~
HE KOPHS MPAKTUYECKU HE OTIMYAIUCH OT MPOPOCTKOB B KOHTPOJIBHOM BapHUaHTE.
OpnHako OTCYTCTBHE 3HAUUTEIbHON pa3HUILIbI II0 BCXOXKECTU CEMSIH /ISl Pa3HBIX BU-
JIOB OT KOHTPOJILHOTO BapUaHTa HE TO3BOJISUIO TIOAPOOHO U3YUUTh MEXaHU3M BIIHUS-
HUS U30BITKA MENTM Ha POCT ¥ Pa3BUTHUE MIPOPOCTKOB pacTeHMid pona Brassica. JInst
YTOYHEHUsI MOMyYSHHBIX 3HaUeHUH U Oosiee MoapoOHOM OLEHKH ObLT MPOBENEH
repecyeT ASHCTBUSA MU 10 OTHOLLIEHUIO K IPOPACTaHUIO B KOHTPOJIbHOM BapHaH-
T KaXKA0ro u3 BU0B (puc. 1). Beicokyto ycToituuBocTh B. alba MOXXHO OTMETUTD
He TonbKo npu 10 uM, Ho u npu 100 u 200 uM CuSO,. B. niger nipu yMEpEHHbIX
KOHIIeHTparuax Mean (25 u 50 pM) He ycTynan no ycroituuBoctu B. alba, Ho npu-
cyrcTBue Menu B cpene B konmmuectse 100-200 pM 3HaunTENEHO CHIThHEE CHIKAIIO
IpopacTanue B. niger IO CPAaBHEHUIO C ABYMSI IPYTUMH BHAMHU.

Takxum 00pa3om, OBHIIIIEHHBIE KOHIIEHTPAINH CYIb(aTa MeIM B Cpeie 3aMETHO
CHIDKAITU IJIMHY KOPHEW MPOPOCTKOB BCEX TpeX BUAOB. [Ipu 5TOM, yuuThIBas 3Ha-
YUTEILHO O0Jiee OBICTPBII POCT KOPHEH MPOPOCTKOB B. juncea v B. niger 1o 0THO-
WeHuto K B. alba, nyis ynydnieHust BOCIPHUSITUS IPH CPAaBHEHUU SKCIIEPUMEHTAIIb-
HBbI€ JaHHBIE [IPE/ICTABIECHbI B BUI€ OTHOCUTEbHBIX BETUYHUH B % OT KOHTPOJIbHBIX
rokaszaresieit Ast Kaxa0ro u3 BUAOB (puc. 2). [IpencTaBneHHble B TAKOM BUJE TI0-
KazaTead POCTa U Pa3BUTHUS PACTEHUM OTUETIIMBO WUIIOCTPUPYIOT, YTO PACTEHUS
Buja B. alba Ha paHHUX 3Tanax CBOETO Pa3BUTHS MEHEE BCETO BOCHPHUHUMUUBHI K
M30BITOYHBIM KOHIICHTPAISM MEIH B Cpelie: 3HAYMMOE CHIDKCHHE MX POCTa OT-
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meueHo ToiibKo ¢ 50 MmxM CuSO » ¥ JI0KE IPU MAKCHMAIILHON M3 UCIIOJIB30BAHHBIX
KOHIEHTPALUH pocT KopHs cHu3mics 10 40% 0T KOHTPOJISL, TOTA KaK Y PacTeHUI
BUJOB B. juncea u B. niger — He npesbiian 15-20% o1 KOHTpOIISL.
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Puc. 1. Jleficteue CuSO, na npopacranue cemst (% MpopoCIInX CeMAH
OT KOHTPOJIS JAJIsl KXKI0T0 BapuanTa): [ — B. alba; 2 — B. juncea; 3 — B. niger
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Puc. 2. Jleticteue CuSO, Ha pocT KOPHA POPOCTKA.
O06o3Ha4yeHus cM. Ha pHc. 1

3akrouenne

Takum 006pa3oM, MpeACTaBICHHBIE PE3YJIBTATHI TTO3BOJSIOT 3aKIIOUUTh, YTO
Ha Ha4YaJbHOM STalle OHTOTeHe3a IMPOPOCTKH B. alba, B OTIHYHE OT MPOPOCTKOB
B. juncea n B. niger, IOKa3aJu BBICOKYIO YCTOMYMBOCTh K TOKCHYHBIM KOHIICH-
tpauusaM CuSO,, 4To JeaeT 3TOT BUJ| NEPCTIEKTUBHBIM JUIS MCIIOJIb30BAHHUS B
eNsiX GUTOpeMeTUaIIH.
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A COMPARATIVE ANALYSIS OF RESISTANCE OF THREE
SPECIES OF THE GENUS Brassica TO EXCESS COPPER
CONCENTRATION AT THE INITIAL STAGE OF ONTOGENESIS

The main sources of soil contamination with copper are on one hand, mining and
processing industry, and on the other hand, the agro-industry, using copper drugs to
combat diseases and pests. In connection with this problem is acute treatment of soil for
agricultural purposes and urban areas of excess copper.

The purpose of this study was to search for plants that have expressed resistance to
copper and a well-developed aerial biomass. This species of plants are members of the
genus Brassica. This study assessing the sustainability of an excess of Cu in 3 kinds of
mustard which are potentially promising for phytoremediation. Work was performed on
3 species of plants genus, Brassica B. juncea, B. niger, and B. alba. We have studied the
germination of seeds depending on the concentration of copper (10, 25, 50, 100, 200
and 300 uM). Seeds were germinated at 20-22 ° C; for 3 days, counted the number of
germinated seeds and measured the length of seedling roots. Elevated concentrations of
copper negatively affected the germination of all Brassica species studied, a complete
loss of germination occurred at 300 uM CuSO,. Differences between species became
obviously already at 10 uM while B. alba did not differ from controls, but germination
of B. niger, and B. juncea significantly suppressed. However, a strong difference in seed
germination of different species in the control variants, without the influence of copper,
not strictly allowed comparing the effect on them of excess copper. For this conversion
was carried out of the copper in relation to germination in the control of each species.
High stability of the B. alba can be noted not only at 10 uM, but at 100 and 200 uM
CuSO,. B. niger at moderate concentrations of copper (25 and 50 uM) did not shows the
stability of B. alba, but the 100200 uM CuSO, significantly more reduced germination
of B. niger in comparison with the other two species.Elevated concentrations of CuSO,
significantly decreased the length of seedling roots of all three species. In this case,
given the much more rapid growth of seedling roots B. juncea and B. niger in relation
to B. alba, to compare the relative values are presented as % of control for each species.

Thus, the presented results suggest that early in ontogeny seedlings of B. alba, in
contrast to B. juncea and B. niger, showed high resistance to toxic concentrations of
CuSO,, which makes this species a promise for use in phytoremediation.
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