years ago. For all the preparations, it was the significant increase in (Fy—Fr)/Fy
values (25-50% as compared to control plants) indicatine on the positive effect
of such a treatments on the photosynthetic apparatus of the plants, In the
experiments of the 11 type, leaves of maple Acer platanoides L. were taken from
2 or 3 years old plants growing near the cross of two Moscow avenues. We have
established the decrease in (Fy—F1)/Fr values for trees grown in the vicinity of
the road cross. Results obtained in the work show the potentiality of the SFI
method in the monitoring of the photosynthetic apparatus depending on growth
conditions of the plants (soil composition, light, climate etc.).

3AIMTHOE JEIICTBUE 'YMHAHOBBIX BEIHECTB M HX
IPOM3BOAHBIX B YCIIOBUSAX ABHOTHHECKHX CTPECCOB
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Bospacraiomas aHTDONOreHHas Harpy3ka Ha OKpYXKalollyio cpeay
obyci0BKNa BOSHUKHOBEHHe Takoil r1o0aipHOll 3ama4l COBPEMEHHOCTH Kak
LeNeHaNpagieHHoe PeryINPOBaHle HAPYVIIeHHOrO PaBHOBECHS B 3KOCHCTEMaX.
Dra mpobnema BKIIOHaeT B ceds H3YYEHME BO3MOKHOCTH JISTOKCHKAIHH
3ATPAIHSAIONMX BELIECTB M NOMCK 0e3omacHeIX I7s OKpyXKaiollei cpedsl
CPEeNCTB 3AUINTEl OPraHi3MOB OT MOBPEKIAIOMIETO ASHCTBHS 3arpA3HMIOMMX
BemecTB. OIHHMM 13 BOIMOKHBIX TNyTel peleHHs yKasaHHoH mnpoGneMbl
ABISeTCA MCMOMb30BaHHe NMPUPOAHLIX (QH3MOJOTHUSCKH aKTHBHBIX BELISCTB, K
KOTOPBIM OTHOCHTCS TymuHOBhie BemectBa (I'B), comepiamumecs BO BCeX
NPUPOAKEIX Cpelax, BKIiouas NpHpoiHble BOIb!, NOUBH, Topda, canponeny H
YTTIH,

B HacTosiee BpeMs OOUISTPHHATHEIM CYHTACTCA IONOXKeHHe, 9IO
sammuTHas QyHKuMs B obecrnednpaeTcs HX CHOCODHOCTRIO CBA3BIBATE B
MaNOTOABKAHEIE HIH TPYIHOIMCCOLMHMPYKOUIME KOMIUIEKCH! 3arpA3HAIOLIMe
BEIIECTBA pasNMMYHBIX KIACCOB, B TOM HHCIe TKeable MoTanssl H
KCeHOOHOTHKH, YTO NMpPHBOIHT K CHIKEHHIO JOCTYMHOCTH TOKCHKRHTOB AIA
KHBBIX OpraHpsMos. [IpHHHMMas BO BHHMaHHe HalIH4Ke coberrerHol
(H3HONOrHYecKOoil aKTHBHOCTH, OJHAKO, JOTHYHO NPEeanoIokHTs, 4T0 ¥ OHO
TOKEe BHOCHT CyHIeCTBeHHBI BKnan B Halmonaemsie 30®eKTsl qeToOKCHKaMMH.
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KpoMe Toro, mpH Takod TPAKTOBKE OCTaeTci HepelleHHOH npobrema
3aUMTHOTO JeficTBHSs B B TNPHCYTCTBHHM IPYTHX CTPECCOPOB, TaKmX
NOBEIIEHHAA HWIH NOHHKEHHAA TeMNepaTypa, HeXOCTATOK BIArH, 3acONCeHHe H
ap. OueBHIHO, WTO B ITHX crny¥asX 3almTHas ¢yekuma I'B Takse TecHo
cBA3aHA C HMX (U3MONOrHYecKOil aKTHBHOCTBIO. HecMOTpS Ha MHOIOJIETHHe
HCC/ICNOBaHHA, MEXaHU3M feHcrsus ['B ocTaercs HenspecTHEM. 1leneio paGoTer
OblIO M3Y4YEHHe MPUPOISI 3ALIMTHOTO AelicTBHs [B B YCHOBHAX pasIHMHBIX
a0HOTHYECKHX CTPECCOoB.

Hna pemierns otoro Bompoca OBITO [POBENEHO CHCTeMAaTHYECKOe
HCCJIC/IOBaHNE 3aIUTHOrO AeiicTeus B, BKmovatomee B cebs KOTHYECTREHHYIO
OLEHKY 3TOrO NOKasaTels Mpd HebiarompuaTHRIX ¢akTopax. Beifopxa I'B
COCTOS/Na H3 TMpenaparos NPHPOAHOrO mnpoHcXOXAeHHs (okomo 50) #
MPenapaToB C HCKYCCTBEHHO BBEISHHRIMH (YHKUMOHATBHBIMH IDYNNaMu
(oxono 30). buoTecTHpoBaHHE [0 METOAY NPOPOCTKOB C HCIIONB3OBAHHEM
nweHnusl Triticum aestivum L. NPOBOIMAM NpPH CHSAYIONIHX aBHOTHYECKHX
CTpeccoBBIX (aKTOpaxX: NPUCYTCTBHE TAKENBIX METALIOB (Ha lpUMepe Mein),
repuMaoB  (HAa mpuMepe aTpasHHA), [OBBILIEHHAA H  [IOHHKEHHAs
TeMIEPATYPhl, HEAOCTATOK BAArH. PeaynpTaThl MCCIEIOBAHMI NOKA3a1H, YTO B
NPHCYTCTBHH MEIH 3alMTHOe aeiicTsue ['B M MX MPOU3BOLHEIX ONpedeseTcs,
r12BHBIM 00pa3’oM, HMX CBA3bIBAIOMICH CHOCOGHOCTBIO MO OTHOWEHMIO X
TOKCHKaHTy. B YC/IOBMAX OCTalbHBIX CTPECCOB [VIABHYIO pOJIb MIPaeT, fo-
BUIOHMOMY, HenocpencTseHHoe JeficteHe I'B Ha pactenns. Hccnenosanue
NOCTYIVIEHHA M pacnpeseneHus I'B B pacTeHHAX ¢ HCIIONB30BAHMEM MEHSHHBIX
TPHTHEM [IPENapaToB [OKa3al0 HX [PEeHMYIISCTBEHHOE HAKOIICHHE K
NUNHAHOA dpaknuu, Ha 0OCHOBaHMH MOTYHeHHBIX PpE3yIbTATOB BBICKA3aHO
npeanonoxkeHHe o BKModweHHH ['B B aunuaneii oOMeH pactenuil u HX
AHTHOKCHIAHTHON aKTHBHOCTH KaK BENYIIHX MeXaHH3IMaX, ONpelelsiollHX
3ammTHOE AeHcTsHe ['B M MX NPOH3BOAHBIX B PACTEHHSX.

Paboma ewvinoanena npu gunancosoit noddepycke PODH (06-04-
490i7a).
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An increasing anthropogenic impact leads to such a vital issue as an
environment regulation directed to rehabilitation of the injured ecosystems. The
issue includes studies aimed to detoxify pollutants and to search of the
environment friendly compounds possessing ability to mitigate negative
influence of toxicants. To solve the problem, naturally occurring physiologically
active substances could be used. The latter are humic substances (HS) that could
be found in all the environments including natural waters, soils, peats, sapropels,
and brown coals.

At present, protective activity of HS is supposed to result from binding
ability of HS in relation to ecotoxicants of different classes such as heavy metals
and xenobiotics. This process, in its tumn, results in formation of stable HS-
toxicant complexes of low mobility in the environment and availability to biota.
Taking into consideration physiological activity of HS, however, beneficial
effect of HS towards biota shou!d be also considered as a factor controlling
mitigating activity of HS in the presence of toxicants. Besides, interpretations of
detoxifying ability leaving out of account physiological activity of HS are not
able to elucidate mitigating activity of HS under the other stress conditions such
as lowered or increased temperatures, water deficiency, excessive salinity etc. In
the case under, protective activity of HS is obviously concerned with their
physiological activity. Despite the fact that the phenomenons of beneficial
effects of HS were numerously reported in the literature, the mode of HS
activity is still unresolved issue. Therefore, this work was aimed to study nature
of protective activity of HS in relation to plants under different abiotic stress
conditions.

A systematic study of protective activity of HS and its guantitative
estimation under stress of different nature have been carried out to reach that
goal. Samples of HS of both natural origin (about 50 samples) and their
derivatives enriched with different functional groups (about 30 samples).
Bioassay with seedlings of wheat Triticum aestivum L. was applied to study
protective activity of HS under following stressors: heavy metals (on the
example of copper), herbicides (on the example of atrazine), lowered or
increased temperatures and water deficiency. Results obtained were evident for
the fact that in the presence of copper protective activity of HS was determined
mainly by HS-copper interaction. Under the other stress conditions, however,
direct influence of HS on plant seedlings was seemingly the leading factor of the
observed mitigating activity of HS. A swudy of HS uptake by plants and
distribution of HS within different fractions using tritium labeled preparations
demonstrated the preferable accumulation of HS in plant lipids. Based on the
results obtained, involving of HS in lipid metabolism processes as well as their
antioxidant activity were hypothesized to be the leading mechanisms of HS and
their derivatives action which determined their protective effects in relation to
plants.

This study was financially supported by RFBR (06-04-49017a).
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