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OPEBECHbIX PACTEHU B YCNIOBUAX BO3AENCTBUA
APOMATUYECKUX YIZIEBOAOPOJ OB

E.l. TonbKkoBa
YupexmcoeHue obpazosaHus «benopycckuli mopeoso-aKoHOMuUYeCcKUl yHusepcumem
nompebumensckoli Koonepayuu»

B cTaTbe paccMaTpuBalOTCA W aHA/NM3UPYHOTCA B CPABHUTE/NIbBHOM acrnekTe 3aKOHOMEPHOCTU
U3MEHEHMA MNapameTpoB (OTOCMHTETUYECKOMW aKTUBHOCTM CaXKeHLLEB [APEBECHbIX pPacTeHuMi B
YCNOBUAX BO3LENCTBMA PA3/IMYHbBIX KOHLLEHTPAUMM PacTBOPOB O-Kcuaona u 6eHs(a)nupeHa.

Lenb uccnepoBaHus — M3ydeHMe 33aKOHOMEPHOCTEM W3MEHeHMsA MoKasaTene 3¢pPeKTUBHOCTU
aeAaTenbHoCcTM GOTOCMHTETUYECKOrO annapaTta APeBecHbIX pacTeHUM (Ha npumepe carkeHues Gepesbl
nosucnoi Betula pendula Roth. u Tonons nupamungansHoro Populus pyramidalis Roz.) B 3agaBaembix
YCNOBUAX SKCNEPUMEHTA NPU BO3AENUCTBUM PA3/IMYHBIX 403 0-Kcuiona u b6eHs(a)nupeHa. Mcnonbsyemeole
003bl AeNCTBYOWMX BelwecTB (Mo NATb ANA KaKAO0ro COeAMHEHUA) B IKCMEPUMEHTE PacCYUTbIBAINCD
MCXoaa M3 YCTAaHOBNEHHbIX ANA aTMOCHEpPHOro BO3Ayxa NpenesbHO AOMYCTUMbIX KOHLLEHTpaLmit
TOKCMKaHTOB M coctasuan 0,0002—-0,06 mKkr/mn gns o-kcunona u 0,000005-0,0015 Hr/mna gna
6eH3(a)nupeHa.

Matepuan n metogbl. MaTepuan uccnegoBaHMA — AUCTOBblE MAACTUHKU OAHWX M3 Hambonee
PacnpoCTPaHEHHbIX MpeAcTaBuUTeNen APEeBeCHbIX PacTeHUM TOPOACKON cpeabl — Hepesbl NOBUCAOMU
Betula pendula Roth. 1 Tonona nupamuaansHoro Populus pyramidalis Roz. MapameTpbl payopecueHLmnm
xnopodunna a mamepann Ha dayopumetpe Dual-PAM 100. MatemaTuyeckyto 0bpaboTky undposoro
maTepwuana BbinosiHAAM B Excel.

Pe3ynbtathl MU ux obcyxpeHune. B pesynbTaTe NpoBeAEHHOr0 3KCNEPUMMEHTa C MCMOJ/Ib30BAHUEM
meToza PAM-dpayopumeTpum ¢ Lenbto OLLEHKN BO3AENCTBMA Ha NapaMeTpbl aKTUBHOCTU poTocucTembl I
$OTOCMHTE3a CaXKeHLEB ABYX BUAOB APEBECHbIX PacTeHUIA Pa3fIMUHbIX 03 0-Kcuaona u beHs(a)nupeHa
B YC/IOBMAX 3KCMEpMMEHTa YCTaHOB/JEHO, 4YTO B C/lyyae BO3AENCTBMA PaCcTBOPOB O-KCW/0Aa
MaKCMMasibHble U3MEHEHMA MapameTpoB GpAYOpPecUeHLMN C YYETOM CPABHEHUA SKCMEPUMEHTAIbHbIX
CaXKEHLEB C KOHTPONEM OTMeYeHbl Yy TOMOAA NMpamMMAaNbHOrO 4Yepes Tpoe cyToK. O6paboTka
6eH3(a)nMpeHom 0b6ycnoBMIa MAKCUMAJIbHbIE U3MEHEHMA MO CPABHEHMIO C KOHTPOJIbHbIMU 06pa3LamMM
y 6epesbl noBUC/ON Yepe3 ogHU CyTKU. MpU CPpaBHEHUWN KOJIMYECTBEHHbIX PA3/IMYMUIA NO OTHOLLEHUIO K
KOHTPONbHbIM 06pa3Lam BbifiB/IEHO Hanbosiee CUNbHOE BAMAHWE PACTBOPOB O-KCWI0MA B OTAMYME OT
6eH3(a)nupeHa.

B pe3ynbTate KOAMYECTBEHHON OLLEHKM BAMSHUA M3YYEeHHbIX apoOMaTUYECKMX Yr1eBOAOPOLOB Yepes
OAHW W TPOe CYTOK MOJIYYEHO, 4YTO nocne 06paboTKM o-Kcuaosiom ¢yopecueHTHble NOKasaTenu
nccneayemMblX CayKeHLEB CHUXKAAUCh 6osiee MHTEHCUBHO Yepes TPOoe CYTOK 3KCMEePMMEHTa, Toraa Kak
BAUAHME OeH3(a)nMpeHa y TONONS NUPAMUAANBHOTO NPUBOAMAO K UX CHUMKEHMUIO YXKe 4Yepes OOHM
CYTKM nocne BO34eNcTBuA, a y bGepesbl MOBUCIOW — 4yepe3 Tpoe CYyTOK. lpu atom Hambonee
CYLLECTBEHHbIE Pa3INuUA MeXAay NapameTpamu, 3aperncTpupoBaHHbIMW 4Yepe3 OAHW U Tpoe CYTOK,
6blIM  XapaKTepHbl A4 TONOAA MNUPaMWAANBHOTO, a Cpeau ABYX WCMNO/b30BAaHHbIX COEAMHEHWI
Hanbonee ANUTENbHO AEWCTBYIOLLMM B TEHEHWE BPEMEHW SKCMEPUMEHTA ABU/ICA O-KCUAOS.

TaKkKe B npoLecce UccaefoBaHU 6blan BbIABNEHbI OTAMYUTENIbHbIE OCOBEHHOCTU KPUBbLIX KUHETUKMU
doTtoxmmmueckoro (qP) u Hedotoxmmuueckoro (gN) TylweHWUA OMbITHbIX M 3KCNEPUMEHTAJbHbBIX
o06pasuos.

3aknueHune. B pesynbTate nposeaeHHOro 3KCnepMmeHTa YCTaHOB/NIEHbl HE TOJ/IbKO
KO/IMYECTBEHHbIE Pa3nnuMA napameTpos dayopecueHuMn xnopoduana a CarKeHLeB [ApeBecHbIX
pacTeHui ABYyX BMAOB NO CPAaBHEHUIO C KOHTPOJIEM U C TEYEHUEM BPEMEHMU AENCTBUA NPUMEHSAEMbIX
COEAMHEHUIA, HO W OT/IMYUTENIbHblE OCOBEHHOCTM KPUBbLIX KUHETUKM doToxmmmyeckoro (gP) u
HedoToxMmmyeckoro (qN) TyLeHUA onbITHLIX U KOHTPO/IbHbIX 06Pa3LLOB.



Kniouesble cnoBa: caxeHubl b6epe3bl nosucnon Betula pendula Roth., caxkeHupl TOMOAA
nupamuganbHoro Populus pyramidalis Roz., o-kcunon, 6eH3(a)nupeH, bytunauetaT, xnopodunn a, PAM-
dnyopumeTtpms.
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The article discusses and analyzes in a comparative aspect the patterns of changing the parameters
of woody plant seedling photosynthetic activity under the influence of o-xylol and benz(a)pyrene
solutions of various concentrations.

The objective is to study the patterns of changes in the photochemical activity of woody plant
photosynthetic apparatus (using the example of hanging birch Betula pendula Roth. and poplar
pyramidal Populus pyramidalis Roz. seedlings) under specified experimental conditions when exposed to
o-xylol and benz(a)pyrene in various doses. The used doses of active substances (five for each
compound) in the experiment were calculated based on the maximum permissible concentrations of
toxicants established for atmospheric air and amounted to 0,0002-0,06 mcg/ml for o-xylol and
0,000005-0,0015 ng/ml for benz(a)pyrene.

Material and methods. The object of study is leaf blades of one of the most common representatives
of urban environment woody plants — the hanging birch Betula pendula Roth. and poplar pyramidal
Populus pyramidalis Roz. The parameters of chlorophyll a fluorescence were measured on a Dual-PAM
100 fluorimeter. The digital material was mathematically processed using Excel.

Findings and their discussion. As a result of the experiment using the method of PAM fluorimetry in
order to assess the effect on the parameters of photosystem 2 photosynthesis of two species of woody
plant seedlings of different doses of o-xylol and benz(a)pyrene under the experimental conditions, it
was found out that, in the case of exposure to o-xylol solutions, the maximum changes in fluorescence
parameters, taking into account the comparison of experimental seedlings with control, were noted in
pyramidal poplar after three days. The treatment with benz(a)pyrene caused maximum changes in
comparison with the control samples of Betula pendula Roth. after one day. When comparing
guantitative differences with respect to control samples, the strongest effect of o-xylol solutions was
revealed in contrast to benz(a)pyrene.

As a result of a quantitative assessment of the studied aromatic hydrocarbons effect after one and
three days, it was obtained that after treat-ment with o-xylol, the fluorescence indices of the
studied seedlings decreased more intensively after three days of the experiment, while the
influence of benz(a)pyrene in pyramidal poplar led to their reduction after only one day after
exposure, and in Betula pendula Roth. — after three days. In this case, the most significant differences
between the parameters recorded after one and three days were characteristic of pyramidal pop-lar,
and among the two compounds used, o-xylol was the most long-acting during the experiment time.

Also, in the process of research, distinctive features of the kinetics curves of photochemical
(gP) and non-photochemical (gN) quenching of experimental and control samples were revealed.

Conclusion. The experiment revealed not only quantitative differences in the fluorescence
parameters of chlorophyll a seedlings of two species of woody plants compared to the control and over
time the action of the compounds used, but also the distinctive features of the kinetics curves of
photochemical (qP) and non-photochemical (QN) quenching of experimental and control samples.
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