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CPABHUTEJBHBIN AHAJIN3 YCTOMYUBOCTH JBYX COPTOB
SIPOBOT'O PAIICA (Brassica napus L.) K JEUCTBUIO
BBICOKHX KOHIIEHTPAIIUI IIUHKA

Marepuaisl ormyonuKkoBaHsl B pamkax mpoekra LI «Oprann3annoHHO-TEXHUYECKOEe
obecrieueHre TPOBEACHNUS MEKIYHAPOAHON HAYYHOM K0T «IlepcrieKTuBHBIC
HanpasJeHUs PU3HKO-XUMUUYECKOH OMOJIOTHN U OMOTEXHOIOTHI»

('K Ne 14.741.12.0153 ot 07 ntons 2011 ).

Oyenena cnocobrocms pacmenuii 08yx copmos panca (Becmap u Iloomockosnulii) na-
Kanaueams UOHbl YUHKA U AKKYMYIUPOBAMb HAO3EMHYIO buomaccy Ha Qoue Oelcmsus
pasnuunvix konyenmpayui (100, 250 u 500 mxM) coneii yunka. Ycmarnosnero, umo pac-
TeHUs UCCTe008AHHBIX COPMIOS Panca 001aA0aIom 8blPAHCEHHOU CHOCOOHOCIBIO K AKKYM)-
JIAYUU YUHKA 8 HAO3EMHBIX OP2AHAX 6€3 SHAUUMETbHO20 CHUNCEHUS HAKONAEHUS OUOMACCH
U U3MEHeHUsl YPOBHs C80000H020 nponuHa 8 pacmenusax. OOHapysiceHvl 8bICOKAS YCMOl-
YUBOCb PACMEHUIL PANCA OAHHBIX COPMOS K UOBIMOYHOMY COOEPHCAHUIO UOHO8 YUHKA 8
cpede u npossieHue ux GumopemeouayuoHHO20 NOMeEHYUAIA.

KuroueBble ciioBa: Brassica napus; yunx, nponut,; pumopemeouayus.

BBenenune

Pactenus, mepcneKTHBHBIC JJIS MCIIONB30BAaHMS B MEIAX (DUTOPEMEIHAIINH,
JIOJKHBI 00JIaZaTh BBICOKOM YCTOWYMBOCTBIO K TSKEIBIM MeTajulaM, CIIOCOOHO-
CTBIO K WX THIEPAKKyMYJLIINAU M Pa3sBUTHIO OONBIION HAI3eMHOH OMOMacchHl B
CTPECCOPHBIX ycloBUsX [1, 2]. B aToii cBA3M OONBIION HHTEpEC MPEACTABISIOT
pactenus poaa Brassica.

Henp paboThl 3akiodaigack B TOM, YTOOBI OLIGHUTh CIOCOOHOCTh pacTeHUH
JByX coptoB parnca (Bectap u [10AMOCKOBHBIH) HaKaIIMBaTh HOHBI ITUHKA U aK-
KyMyJIUpOBaTh HaJ[3eMHYI0 OMomaccy Ha (hoHe AeiiCTBUS pa3IMyHbIX KOHIIEHTpa-
N COJIM IIHKA.

Marepuajbl 1 METOANUKH HCCJIeT0BAHUS

Cemena pactennii mo 50—70 1mIT. BRICEBaJIM Ha TOBEPXHOCTH BIAKHOTO MTEPITN-
Ta B IJ1acTMaccoBble KioBeThl (40%x30%8 cM) ¢ OTBEpCTHSIMH Ha JTHE, TIOCIIE YETOo
pacTeHHs BRIPAIIMBAIHA B BOTHOU KyJIBEType B KamMepe (PUTOTPOHA B KOHTPOIHPY-
embIxX ycioBusx. CopepikaHue CBOOOAHOTO MPOJIMHA B PACTEHUSAX OIPEIEIISIIH C
TTOMOIIBI0 KUCJIOTO HUHTUAPUHOBOTO peaktrBa [3]. Ompexnenenue conep>kaHus
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[IMHKA B TKAHIX PacTCHUU POBOAMIH 110 MeTtoxy [onmyOkuHoit [4]. I1pu onpene-
JIEHUH OBOJHEHHOCTH, COJEPXKAHUS MPOJIMHA U METAJUIOB HCIOJIb30BaJIHM CpEJl-
HIOIO BBIOOPKY BCEX JINCTHEB BapHaHTa, HE CUMTAs CEMSIONBHBIX. Bce OMBITHI
MIPOBOJIMIIM B TPEXKPATHON OMonoruyeckoit moBTropHocTH. Craructuyeckas o0-
paboTka MaHHBIX IPOBEAEHA ¢ moMomIbio mporpamMmel Excel. Pesynsrarer mpen-
CTaBIICHBl B BUJIE€ CPEAHUX apHU(PMETUUYECKHX M OIIMOKH PENpe3eHTATHUBHOCTH
CpeIHEeTOo KBaIpaTHIECKOTO OTKIIOHEHHS.

Pe3ysbTarsl Hccieq0BaHus U 00Cy:KIeHe

ConeprkaHre HOHOB IIMHKA B JIHCTBSIX parca B KOHTPOJIBHBIX PACTCHUSAX CO-
ctaBmsuio 60,7 MKI IMHKA/T CyXxOoi Macchl JHCTheB copTa Becrap u 53,85 Mkr
nuHKa/T copta [TomMockoBHBIH (Tadi. 1). [Ipy BHECEHHH B cpety cosield ITMHKA B
koHneHTpauu 100 MkM depe3 7 mHEH 3KCHO3UIMM KOJHUUECTBO METaslIa B JIU-
CTBSIX TIPEBBIIAN0 KOHTPOIb B 1,9 1 4 paza, a uepe3 15 gueit — B 2,1 u 2,8 paza
cootBeTcTBEHHO. [IpucyrcTBue B cpene 250 MkM ZnSO, NpuBOAUIIO K MPEBbILIE-
HUIO KOHTPOIBHBIX TOKa3arelnell conepxkanns Zn B 2,6 u 6,3 paza uepe3 7 nHen
u B 2,5 u 5,5 pasa uepes 15 nueid. [locne 7 nueit nerictus 500 MM ZnSO, co-
Jiep’)KaHre NOHOB IIMHKA B PACTCHMSIX MPEBBIMIATI0 KOHTPOb B 3,5 u 11,5 pasa, a
nocie 15 nueit — Oonee yem B 5 pa3 y 000MX COPTOB.

Tabnumna 1
Coneprxanye HOHOB IIMHKA B JINCThAX PaIca, MKI/T CyXO0ii MacChl

Bapuant Becrap [TonmockoBHBIN Becrap [TonMoCKOBHBIN
(7 nHeit) (7 nHeit) (15 nmHeir) (15 nueit)
Konrpoiub 33,2 18,16 60,7 53,85
100 MmxM ZnSO, 58,2 83,97 131,5 151,59
250 MmxM ZnSO, 86,7 111,1 158,5 291,78
500 MmxM ZnSO, 187,9 209,53 350,35 319,6

3HauMTeNbHAS aKKyMYJIALMS MOHOB IIMHKA B JIMCTBSIX parca MpaKTUYeCKU
HE BIISUIAa HA YPOBCHbH CBOOOIHOTO TPONWHA B TKaHAX. Kak BHAHO M3 HaHHBIX
Tabn. 2, 7-15-nHeBHOE BO3/€HCTBUE pacTBOPOB ZnSO, Ha PaCcTEHHs B KOHIIEH-
tpamusax 100, 250 u 500 MkM 0OHapy>KHUBAJIO JIHIIH CJIA00¢ YBEIMYCHUE COCP-
JKaHHUs CBOOOTHOTO MPOJIMHA B JIUCTHSX (Talm. 2).

Tabnuma 2
Bimnsinme cynbgara HMHKA HA AKKYMYJISILHMIO IIPOJIMHA B PACTEHUSAX
palca, MKMOJIb/T CyX0if Macchl

Bapuant Becrap [TonMoCKOBHBIM Becrap [TonmockoBHBIN
(7 nueit) (7 nHei) (15 mueit) (15 mueit)
Kontponb 8,2+08 7,3+0,6 12,1+1,2 11,241,2
100 MmxM ZnSO, 12,2+1,2 11,8+1,2 13,4+1,3 12,3£1,3
250 MmxM ZnSO, 14,3+1,4 13,4+1,4 16,5+1,4 14,5£1,5
500 MmxM ZnSO, 12,1£1,2 11,5+1,1 14,3£1,5 13,6+1,2
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[Ipu 5TOM 002 cpaBHUBAEMBIX COpTA parica MpakTHUECKH HE OTINYAIHCH CII0-
COOHOCTBIO aKKyMYJIUPOBATh MPOJIMH B OTBET Ha JIEHCTBHUE H30BITOUHBIX KOHLICH-
Tpaluii cCoNeil IUHKA B Cpele.

HecMmotps Ha TO 4TO pacTeHus parca HaKarTuBaJId 10CTAaTOYHO MHOTO HOHOB
[IMHKA TIPH €ro N30BITOYHOM COZICPKaHUU B cpele, HHruoupyrommi agdexr co-
Jiell IMHKa Ha HAKOIUIEHHWEe OMoMacchl ObUT BhIpa)keH He3HauuTenbHO. [Ipu Mak-
CUMaIIbHOW KOHIICHTparuH cyibgara uaka (500 MkM) B cpejie TOpMOXKSHHE aK-
KyMyJISIIUU OMOMAacchl pacTeHui He mpeBblimaio 20%, 4To TOBOPUT O JOBOJIBHO
BBICOKON YCTOMYMBOCTH HCCIIEYEMBIX COPTOB PACTEHUM parca.

3akiouenne

Takum oOpa3om, pacteHus: parca copToB Becrap u [lomMockoBHBINA 00ia-
JIAI0T BBIPAYKEHHOW CIOCOOHOCTBIO K aKKyMYJISIIUM MOHOB LIMHKA B HAJ3EMHBIX
opraHax 0e3 3HaUNTEIHHOTO CHIDKCHUS aKKyMYIIIIUH OHOMAacChl. DTH TaHHBIC
CBUJIETENIBCTBYIOT O JIOBOJBHO BBICOKOW YCTOMYMBOCTH PACTEHUH parica JaHHBIX
COPTOB K M30BITOUHOMY COZICPKAHUIO CONEH IMHKA B cpefie U 00 UX JOCTaTOYHO
BBICOKOM (PUTOpEMEIUAIIMOHHOM TIOTEHIIHATIE.
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COMPARATIVE ANALYSIS OF THE STABILITY OF TWO TYPES
OF SPRING RAPE (Brassica napus) TO THE ACTION OF THE IONS ZINC

This study was to assess the ability of plants of two varieties of canola (Westar and
Moscow Region), the zinc ions accumulate aboveground biomass on the background of
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various concentrations of zinc salts (ZnSO,). Seeds were sown on the surface of moist
perlite in a plastic cuvette (40%x30x8 cm) with holes at the bottom of 5070 pieces,
after which the plants were grown in water culture in a phytotron chamber under controlled
conditions. The content of free proline levels of zinc in leaves of plants and biomass plants.

The zinc content in the leaves of canola in the control plants was 60,7 and 53,85 mcg
of zinc/g dry leaf varieties Westar and Moscow region. In making the medium zinc con-
centrations of 100 uM after 7 days exposure of the metal in the leaves exceeded the
control by 1,9 and 4 times, and after 15 days — 2,1 and 2,8 times, respectively.

The presence of the 250 uM ZnSO, resulted in exceeding targets Zn content of 2,6
and 6,3 times after 7 days and 2,5 and 5,5 times in 15 days. After 7 days of 500 uM
ZnS0,, zinc in the plants exceeded the control by 3,5 and 11,5 times, and after 15 days —
more than 5 times in both varieties. A significant accumulation of zinc ions in the leaves
of rape is almost no effect on the level of free proline in tissues. In this case both of
the compared varieties of rape is not much different ability to accumulate proline in
response to excess concentrations of zinc in the environment. Despite the fact that rape
plants accumulated a lot of zinc in excess of its content in the medium, the inhibiting
effect of zinc on the accumulation of biomass was rather weakly expressed.

Thus, plants of both varieties of rape have compared pronounced ability to accu-
mulate zinc in the aboveground organs without significantly reducing the accumulation
of biomass. These data indicate a fairly high stability canola varieties Westar plants
near Moscow and to excess zinc content in the medium and their relatively high phy-
toremediation potential.
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