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OYHKIIMOHAABHBIE OCOBEHHOCTH ®OTOCUHTETUYECKOMU
CUCTEMBI APEBECHBIX PACTEHUN B TEXHOTEHHbBIX YCAOBUAX

E. I TIOJIbKOBA”

! Benopyccruii mopeogo-sxkonomuyeckuil ynusepcumem nompebumenscroii Koonepay,
np. Oxkmsops, 50, 246029, 2. [omens, benapyco

HccnemyroTcst HamipaBIIeHHS aJallTHBHBIX PEaKIMi HanOoIee pacpoCTPaHeHHBIX APEBECHBIX pacTeHHH T. [oMerns Tpex
BO3PACTHBIX TPYIII IPH UX MPOM3PACTAHUM B TEXHOTEHHBIX ycioBusX. [lomydeHo, uto Gepesa nosucnas Betula pendula
Roth. u knen ocrponucTHblit Acer platanoides L. npu 0osee BICOKOW KOHIIGHTPAIMU TUTMEHTOB B TEXHOTCHHBIX YCIIOBUSIX
y BCEX BO3PACTHBIX I'PYIII XapaKTepU3yroTcst MeHee 3 (GEKTHBHBIM (DYHKIIMOHHPOBaHHEM (POTOCHHTETHYECKOTO arapara.
Jluna menxomucrras Tilia cordata Mill. neMoHCTpUpYET TEHIEHINIO CHI)KEHUSI KOHIIGHTPALUK MUTMEHTOB (poTocHHTE3a
B TEXHOTEHHOM Cpelie, YMEHBIIICHHS 3/1€Ch BEIIMYIHBI (JOTOXHMHUYECKOTO TYIICHHUS ()TyOpPECIICHIINN U POCTa TETIOBOM JTHC-
CHITAITNH SHEPTHH, 9TO MOKET HETaTUBHO CKa3aThCs Ha BEDKUBAEMOCTH PAaCTEHHH TIOJI BIMSHUEM BHIOPOCOB MIPOMBIIIICH-
HBIX Tipeanpuatuil. Tormons mupamMunanbHbiid Populus pyramidalis Roz. B uccneryeMbIX BO3PACTHBIX KATETOPHSIX XapaKTe-
pH3yeTCsl pa3IMYHBIMU H3MEHEHUSIMHU B (DYHKIIMOHMPOBAHWHU (POTOCHHTETUUECKOTO ammapara, lo3ToMy Ha JaHHOM dTare
KaKOW-JIO0 OJJHO3HAYHON TEHICHIINY aJIAlITHBHOM CTPAaTEeruy BHISIBUTH HE Y/IaJI0Ch.

Knroueswie cnosa: 6epesa nosucnast Betula pendula Roth.; xiten ocrponuctHeiit Acer platanoides L.; Tonomns mapaMu-
TabHBIA Populus pyramidalis Roz.; nuna menkonuctHas Tilia cordata Mill.; GOTOCHHTETHYECKUE TUTMEHTHI; aKTHBHOCTH
¢dorocuHTe3a.

FUNCTIONAL CHARACTERISTICS OF WOODY PLANTS
PHOTOSYNTHETIC SYSTEM IN TECHNOGENIC CONDITIONS

E. G. TULKOVA®

“Belarusian Trade and Economics University of Consumer Cooperatives
50 Akciabra Avenue, Gomel 264029, Belarus

The article investigates the adaptive reactions of the most common Gomel city woody plants of three age groups
in their technogenic conditions growth. The silver birch Betula pendula Roth. and maple acuminous Acer platanoides
L. in all age groups is characterized by less effective functioning of the photosynthetic apparatus at a higher pigments
concentration under the technogenic conditions. Small-leaved linden 7ilia cordata Mill. demonstrates a tendency to reduce
the photosynthesis pigments concentration in technogenic environment, to reduce here the magnitude of fluorescence
photochemical quenching and the growth of thermal energy dissipation, which can adversely affect the survival of plants
under the industrial emissions influence. Lombardy poplar Populus pyramidalis Roz. in the studied age categories is
characterized by various changes in the photosynthetic apparatus functioning, so at this stage any unambiguous trend of
adaptive strategy could not be identified.

Key words: birch hanging Betula pendula Roth.; norway maple Acer platanoides L.; lombardy poplar Populus
pyramidalis Roz.; small-leaved linden Tilia cordata Mill.; photosynthetic pigments; photosynthesis activity.
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BBenenne

3a nocneanue roasl B PecriyOnuke benapych Ha oHe cHIbKeHHs 001ero o0bemMa BRIOPOCOB HAOII0AaeTCs
POCT KOIMUYECTBA BHIOPOCOB 3arps3HSIIONIMX BEUIECTB B aTMOC(EPY OT CTAIIMOHAPHBIX UCTOYHUKOB [1]. Kpome
Toro, 3a 2011-2017 rr. Ha ['oMebCKy 0 00JI. MPUXOAUTCS POCT CPEIHETOMOBBIX KOHIICHTPALIMN THOKCHIA CEPBI,
OKCHJIa YTIIEpOo/ia, OKCHA a30Ta, YIIIEBOIOPOIOB, UYTO BIIOCIEICTBUU MOXKET HETAaTUBHO CKA3aThCs Ha MpoLiecce
pocTa U pa3BUTHS pacTUTENLHOCTH [2—6].

OnHo# 13 BaxKHEHITNX TIPOOIeM (OTOCHHTETHIECKHX UCCIIeIOBAHUN HA COBPEMEHHOM JTaIle sIBISIETCS U3-
yUCHHE MEXaHM3MOB a/IaNTallH (POTOCHHTETUIECKOTO armapara pacTeHH IIPH Pa3BUTHH B CTPECCOBBIX YCIIO-
BUSIX. B 9TOM cMbIcie IpeBeCHbIC pacTeHHs Pa3IMuHbIX BO3PACTHBIX IPYIII, MPOU3PACTAIONINE B OKPYKCHUH
KPYIHBIX TPOMBIIUICHHBIX MPEANPHUATHH T. [OMeTst, IBISIOTCS YIOOHBIM 00BEKTOM.

e nccnenoBanus — oreHKa YPPEKTUBHOCTH (QYHKIIMOHUPOBAaHUS (POTOCHHTETHYECKOTO armapara Jipe-
BECHBIX PACTEHUH Pa3IMYHBIX BO3PACTHBIX TPYIII MPH MX MPOU3PACTAHHU B TEXHOTCHHBIX M (POHOBBIX yCJIO-
BUSIX Ha OCHOBE CPaBHHUTEJILHOTO KOJMYECTBEHHOTO M3YUYEHHS COCTaBa MUTMEHTOB U MapaMeTPOB aKTHUBHOCTH
(dorocunTesa.

MarepuaJjibl 1 METOAbI HCCJIETOBAHUSA

OOBEeKT uccneoBaHus — JUCThS MECTHBIX JPEBECHBIX PACTeHUH, pa3/ieNIeHHbIX Ha TPH BO3PACTHBIE TPYII-
el (10 20 net; 20-30 ser; 6osee 30 net): Oepesa nmoBucnas Betula pendula Roth., xieH ocTponucTHelil Acer
platanoides L., Tonionb nupamunanbubiii Populus pyramidalis Roz., muna menkonucthas Tilia cordata Mill.

[Ipo6s! MuCTHEB OTOMpPANIN B OKPYKEHUH HarOoJiee KPYIMHBIX MPOMBIIITIEHHBIX npennpusatuil [omens: OAO
«l'omenbsckuii xumuaeckuit 3aBom» 1 OAO «l'omenbeTekno». @OHOBBIMU YCIIOBUSMU SIBUJIACH YaCTh TEPPUTO-
puu HanMoHaIbHOTO Tapka «l Ipunsarckuii» (Xo0HEHCKOe IECHUYECTBO), MaKCUMAaIIbHO NMpHOIkeHHas k [ome-
JIF0 ¥ CBOOOJHAS OT BIMSHUS MPOMBIIIIICHHOH JIETETFHOCTH U HHTEHCUBHOTO TPAHCIIOPTA.

OTOOp JIMCTHEB MPOBOAMIIM B TCUCHUE BEreTallMOHHOTO repuosa (urosib 2018 1) ¢ OTACIBHO CTOSIIHX JIepe-
BbEB (He MeHee 3—5 B Kax/10i TOUKe), HaXOAAIINXCS B IPUMEPHO CXOTHBIX KIIMMATHYECKUX YCIOBUAX MPOU3-
pacTtaHusi, ¢ BEICOTHI 1,5 M.

CpeHIOI KOHIICHTPAIIHIO XJIOpoHiuIa ¢, b 1 KapOTHHOUIOB (MCIIOIB30BAJIH 110 3 TIapaJIICIIbHBIX OTpe/ie-
JICHU ) BEIYUCISUTH 110 hopmynam 1—4 B BBITSDKKAX U3 HABECKH ChIPBIX TUCTheB Maccoit 100—150 mr B 100%-Hom
areToHe:

C,=9,784D,.,- 0,99D,,,. 0
C, =21,426D,,,~ 4,650D,,,, )
C.+C,=5134D,,+ 20,436D,,,. 3)
C,= 4,695D, s~ 0,268C,.,. (4)

rae C,, C,, C,— cpeaHsist KOHIEHTpaIys XJI0pohuiuia a, b 1 KapOTHHOU/IOB B BBITSKKE CHIPBIX JINCTHEB 00BEKTOB
uccrenopanus (Mr/am); D, 10,59 D44 D g5, — ONTUYECKASA TUIOTHOCTD NP JUtMHaX BOJH 440,5 nm, 644 HM 1 662 HM.

[lapameTpbl akTUBHOCTH (YHKIMOHUPOBAHUS (POTOCHMHTETHUECKOTO ammapara ONpPEACIIIN C ITOMOIIBIO
PAM-dnyopumerpa. Vcnons3oBanue Takoro o0OpyJOBaHHMsS MO3BOJISIET ONPEACTUTh BHIXOM (IIyopecleHINN
IIyTEeM MOIYJISIMU AMILIUTYIbI U3MEPSIOIIET0 CBETOBOIO Myyka B MUKPOCEKYHIHOM JHala30He HMITYJIbCOB
C HapaulelbHbIM OOHAPYKEHHEM BO30YKAaeMOi (IyopecLeHIMH B NPUCYTCTBUM PacCesHHOro cera. Jlis
OLICHKHM aKTMBHOCTH (DYHKIIMOHMPOBaHUS (POTOCHMHTETUUECKOTO arapara OleHUBaIn 0a30Byt0 (uryopecueH-
U0 F); MaKCUMalIbHY0 (QIIyOPECLEHIMIO F ; OTeHLUAIbHbIE KBAHTOBBIE BHIXObI (POTOXUMUYECKUX PeaKLuii
BTOpOH (hotocuctemsl F, / F,, F, / F ; >O()eKTUBHbBII KBAHTOBbIH BBIXOJ (DOTOXMMHUUECKHUX peakuuil BTOpoii
¢dortocucremsl Y (11); ckopocTh POTOCUHTETHUECKOTO 3MIEeKTpoHHOTO TpaHcnopTa ETR (11); HehoToxummyeckoe
1 OTOXMMHUYECKOE TylIeHue ¢uryopecueHInu gN u ¢P; KOTMYeCTBO OTKPBITHIX PEAKLIMOHHBIX LICHTPOB ¢L.

Pe3y.]'II)TaTI)I HCCJICAOBAHUA U UX oﬁcymelme

OneHka (PyHKIMOHAIBHOTO COCTOSIHUS (DOTOCHHTETHYECKOTO amlapaTa UCCIeTyeMbIX TPEBECHbBIX PACTCHUH
B YCJIOBHSX BJIMSHHSI TEXHOTCHHBIX JIEMEHTOB BEIOPOCOB MPOMBIIICHHBIX NPEANPHUITHI HEBO3MOXKHA Oe3 KO-
JMYECTBEHHOTO aHAIN3a COCTaBa (POTOCHHTETHUECKUX MMUTMEHTOB.

Jannble Ta0m. 1 CBUIETENBCTBYIOT O TOM, YTO KOHLEHTPALHS XJIOpO(UILIA B IUCThSIX Oepe3bl HOBUCIION Bet-
ula pendula Roth. u xnena ocrponuctHoro Acer platanoides L. Bcex n3ydaeMbIX BO3PAaCTHBIX IPYIII B (JOHOBBIX
YCIIOBHUSIX MEHBLIE [0 CPABHEHMIO C ITPOOaMH JIepeBbeB, Mpou3pacratomux B okpykeHnn OAO «lomenbckuit
xuMuueckuii 3aBom» 1 OAO «l'omenbeTekno». Bo3aMokHO, UTO B 3TOM Cllydae TEXHOI€HHOE BIMSHHUE BEIOPOCOB
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MIPOMBITIICHHBIX MPEINPUATHH SBUIOCH TPUYHHON yBETMUEHHS KOHIICHTPAIINY TMTMEHTOB (POTOCHHTE3a B Ka-
YECTBE OTBETHOU PEakITii (POTOCHHTETHUCCKON CHCTEMBI APEBECHBIX PACTCHUN Ha CTPECCOBOE BO3ICHCTBHE.

Tonons mupamunansHbid Populus pyramidalis Roz. n muna menkonuctHas 7ilia cordata Mill. ¢ yaetom Bo3-
PaCTHBIX TPYII MO-Pa3HOMY JEMOHCTPHUPYIOT aJalTUBHBIE PEAKIINY K TIPOU3PACTAHUIO B TEXHOTEHHBIX YCIIO-
Busx. Tak, nmumna menxonuctHas Tilia cordata Mill. xapakrepu3yeTcst CHHKCHIEM KOHIICHTPAITUH XJIOpOpHILIa
B ITpo0ax M3 MPOMBIIIUICHHBIX 30H IT0 CPaBHEHUIO C (POHOBBIMU yCTIOBHAME. BeposTHO, 9T0 Ha 3¢(HhEeKTHBHOCTH
(DYHKIIMOHMPOBAHUS aCCHMIIIAIIMOHHOTO arapara MOTYT OKa3bIBaTh BIIMSTHAE HHANBHYaTbHBIE 0COOEHHOCTH
opraam3ma. CrieayeT OTMETHTD, Jiniia MenkonuctHas Tilia cordata Mill. sBAsSETCS TOCTATOUHO UyBCTBHUTEIh-
HBIM BUJIOM K BO3ZICWCTBUIO HEOIATOTIPHSTHRIX (haKTOPOB OKPYKAIOIIEH CPEIbI.

Tabnuma 1

Conep:xanue GOTOCHHTeTHYECKHUX MUTMEHTOB B JUCTHSIX [peBeCHbIX PACTeHHUIH

Table 1

Content of photosynthetic pigments in woody plants leaves

Mecro orbopa nmpod
OAO N
Hccnenyemsie u}?e(l)agepcé;c;x «l'omenbCKui XUMUUECKUH OAO «I'omenbcTexno» HAIHOHATILHBIH Tapi «Ipuni-
np:::ec:;e pacTenHi, 3aBOI ckuit» (HOHOBBIC YCIOBUS)
P JeT KOHIIEHTPAIHsl POTOCHHTETHYESCKHUX ITMIMEHTOB, MI/T ChIPOil MacChl
Xna X b Car Xna Xnb Car Xna Xn b Car

Bepesa mo- 6omee 30 | 0,924+ | 0,226+ | 0,600+ | 1,076 | 0,401+ | 0,627+ | 0,775+ | 0,146 | 0,741+
BHCTas Bet- 0,0003 | 0,0001 | 0,0001 | 0,0002 | 0,0001 | 0,0005 | 0,0005 | 0,0002 | 0,0005
ula pendula 20-30 0,878+ | 0,198+ | 0,623+ | 1,326+ | 0,536+ | 0,771+ | 0,456+ | 0,070+ | 0,481+
Roth. 0,0002 | 0,0001 | 0,0002 | 0,0002 | 0,0002 | 0,0006 | 0,0004 | 0,0003 | 0,0003
10 20 0,534+ | 0,113+ | 0,476+ | 1,060+ | 0,321+ | 0,595+ | 0,345+ | 0,078+ | 0,375+

0,0001 | 0,0002 | 0,0001 | 0,0004 | 0,0001 | 0,0002 | 0,0003 | 0,0004 | 0,0002

Kiren Oomee 30 | 1,406+ | 0,428+ | 0,762+ | 1,666+ | 0,668+ | 1,056+ | 0,924+ | 0,295+ | 0,598+
OCTPOJIHCT- 0,0005 | 0,0004 | 0,0003 | 0,0001 | 0,0002 | 0,0001 | 0,0007 | 0,0005 | 0,0004
HbII Acer 20-30 1,872+ | 0,787+ | 1,041+ | 2,324+ | 0,927+ | 1,484+ | 1,046+ | 0,271+ | 0,720+
platanoides 0,0002 | 0,0005 | 0,0001 | 0,0005 | 0,0005 | 0,0001 | 0,0008 | 0,0006 | 0,0002
L. 1o 20 1,977+ | 0,796+ | 1,037+ | 2,458+ | 1,001+ | 1,424+ | 1,290+ | 0,526+ | 0,772+
0,0001 | 0,0004 | 0,0002 | 0,0004 | 0,0008 | 0,0002 | 0,0008 | 0,0004 | 0,0002

Tonons 6omee 30 | 0,391+ | 0,134+ | 0,319+ | 0,164+ | 0,073= | 0,114+ | 0,346+ | 0,102+ | 0,312+
MTUPaMHUIAITb- 0,0002 | 0,0001 | 0,0004 | 0,0001 | 0,0001 | 0,0002 | 0,0001 | 0,0001 | 0,0001
Hblil Populus | 20-30 0,293+ | 0,106+ | 0,207+ 0,338+ | 0,121+ | 0,276+
pyramidalis 0,0002 | 0,0004 | 0,0002 00pasiibl OTCYTCTBYIOT | 0604 | ('0001 | 0,0003
Roz. 710 20 I 0,292+ | 0,112+ | 0,220+
Pa3LIbL OTCYTCTBYIOT 0,0001 | 0,0002 | 0,0004

JIuma menko- | 6omee 30 | 0,718+ | 0,220+ | 0,387+ | 1,538+ | 0,752+ | 0,848+ | 1,861+ | 2,530+ | 0,890+
muctHas Tilia 0,0003 | 0,0005 | 0,0001 | 0,0008 | 0,0002 | 0,0002 | 0,0007 | 0,0008 | 0,0002
cordata Mill. | 20-30 0,327+ | 0,126+ | 0,227+ | 1,520+ | 0,705+ | 0,775+ | 0,621+ | 0,174+ | 0,364+
0,0004 | 0,0006 | 0,0002 | 0,0007 | 0,0003 | 0,0005 | 0,0004 | 0,0001 | 0,0001

1o 20 0,688+ | 0,186+ | 0,349+ | 1,218+ | 0,568+ | 0,619+ | 1,287+ | 0,496+ | 0,650+

0,0004 | 0,0003 | 0,0001 | 0,0008 | 0,0004 | 0,0006 | 0,0008 | 0,0002 | 0,0003

Tonons mupamunaneraetii Populus pyramidalis Roz. ¢ yaetom Mecta otOopa mpo0 U BO3pacTa pacTCHHA
XapaKTepu3yeTcsi HeOJHO3HAYHON TEHICHIIMEH U3MEHEHHS COJIEPKaHUsI XJIOPOPHILIA.

VY mpencraButeneit 6onee cTapiieii Bo3pacTHO# rpynmsl (6ojee 30 JeT) 0TMEYaaoch MOBBITICHHOE COlep-
JKaHUe MITMEHTOB B mpobax ¢ Tepputopun OAO «[oMenbcKuit XUMHUIECKUH 3aBO U TIOHWKEHHOE — C TePPHU-
topun OAO «l'OMeNbCTEKIIO», TOTIA KaK B Mpodax pacteHuit Bo3pacta 20—30 jreT KOHIICHTPAIUS ITUTMEHTOB
B TEXHOTEHHOM 30HE ObUIA HUXKE 110 CPABHEHHUIO C (DOHOBBIMH YCIIOBHSIMHU.

CoracHo JIMTEepaTypHBIM JIAHHBIM, B CTPECCOBBIX YCIOBHSX MpoIecc (GOTOCHHTE3a MPOTEKaeT Hanboee
WHTEHCHBHO: YBEJIIMYMBACTCS] KOHIICHTPAIHSI XJIOPODHILIOB a U b 1 KAPOTUHOHJIOB.

B mammx miccmenoBaHuAX Takas 3aKOHOMEPHOCTh XapaKTepHa Il 6epe3bl moBucion Betula pendula Roth.
W KIICHA OCTPOJIMCTHOTO Acer platanoides L. Bcex n3y4aeMbIX BO3PACTHBIX IPYIII, TOTA KakK JJIsl JIAIIBI MeJl-
xomuctHOU Tilia cordata Mill. oTMe4aoCh CHMKCHHE KOHIIEHTPAINHA KapOTHHOWIOB B TEXHOTCHHOH cpere
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AHAJIOTUYHO YMEHBIIIEHUIO COJIepKaHus XJIopodmuia. Y Tormons nupaMunansHoro Populus pyramidalis Roz.
HaOJTIOMAIOCHh KaK He3HAYNTEIbHOE CHIDKEHNE KOHIIEHTPAIMA KapOTHHOUIOB B (DOHOBBIX YCIOBHUSX (BO3pacT-
Has rpynma — 6onee 30 neT), Tak u ee poct (Bo3pacTHas rpymma — 20-30 ner).

Crnemyer OTMETHTB, YTO cofiepkaHue (POTOCHHTETHYECKUX MMTMEHTOB B TIpe/ieiaX OAHOTO BHUJa HECKOJIBKO
pasnnyaercs Kak B (DOHOBBIX YCIIOBHAX, TaK W MPH MPOU3PACTAHUHN B OKPYKEHUH MPOMBIIUIEHHBIX TIPEAIPH-
ATUH y TIPEICTABUTENEH PA3TUIHBIX BO3PACTHBIX TPYIIIL.

IIpu 5TOM Bee nccieayemMple pacTeHHs, 32 HCKITIOUEHIEeM KJIEHa OCTPOJIMCTHOTO Acer platanoides L., B 6011b-
[IMHCTBE CIIy4aeB JeMOHCTPUPYIOT TEHACHIINIO POCTa KOHIIEHTPAINK XJI0po(duiia 1 KapOTHHOHIOB TI0 Mepe
YBEIIMYEHUS BO3pacTa pacTeHrs. BO3MOXKHO, 3TO IPOUCXOMUT MpH (OPMHUPOBAHUH y pacTEHUI Ooiee BhIpa-
JKeHHBIX 1 MTHTEHCUBHBIX 3aIIUTHBIX MEXaHU3MOB, CBA3aHHBIX C BO3PACTOM.

Pe3ynbrarel aHanmm3a JUCTIEPCHOHHBIX KOMIUIEKCOB, BKJIFOYAIONINX KOHIIEHTPAIUIO XJIOpOo(HIUIa U KapoTH-
HOWJIOB TIPOO JIPEBECHBIX PACTEHHIA, POM3PACTAIOIINX HA TEPPUTOPHIX C TEXHOT€HHOW Harpy3kod u B ¢o-
HOBBIX yCIIOBHSX, CBUJICTEIILCTBYIOT O TOM, YTO 3HadeHne F-kputepus mpesbimmaeT F-kputndeckoe s Bcex
HMCCIIEJOBAHHBIX 00PA3LOB BO Beex ciydastx (wist 6epesbl nosucioi Betula pendula Roth. Fy . =15,23; xiena
ocTposucTHOTO Acer platanoides L. — 18,99; Tonomnst mupamugansaoro Populus pyramidalis Roz. — 34,06; murmbt
meskonueTHo Tilia cordata Mill. —2,76; F (11, 24) = 2,22 nipu p < 0,05). Taknum 06pa3oM, KOHLEHTpaLs
IMIMTMEHTOB (POTOCHHTE3a JIPEBECHBIX PACTEHUI CTATUCTHYECKH JOCTOBEPHO PA3INYaeTCs MPH JICHCTBUH TEX-
HOTEHHOTO 3arps3HEHUS U B (JOHOBBIX YCIIOBHSX.

Hcrnonp3oBaHmne ONTHYECKIX METOJOB JJISl HCCIIEIOBAHMS aKTHBHOCTH Tpoliecca POTOCHHTE3a paCTeHHUN
XapaKkTepu3yeTcs PsIOM MPEUMYIIECTB, MOCKOJIbKY OHU SBISIOTCS HEpa3pyIIAONIUMH, TOCTaTOYHO HHPOP-
MaTHBHBIMH U ITO3BOJISIOT B TEUEHHE KOPOTKOTO BPEMEHH TIOTY4aTh JaHHBIE O COCTOSTHIH ()OTOCHHTETHIECKO-
ro arnrmapara pacTeHH.

B Tabnumax 2—-5 mpezncTaBieHbl pe3yiabpTaThl ONpeAeaeHus mapaMeTpoB 3(h(eKTHBHOCTH Tporiecca (oTo-
CHHTE3a TUCTOBBIX INTACTHHOK Oepe3bl MoBHCION Betula pendula Roth., kiiena octponuctHoro Acer platanoides
L., Tomonst mupamuganeaoro Populus pyramidalis Roz. u mansl menkonuctHoi Tilia cordata Mill. pa3nmudabIx
BO3PACTHBIX TPYIIIL.

Tab6auma 2
I[MapaMeTpbl aKTUBHOCTH (POTOCHHTETHYECKOTO annapara 0epe3sl noBuciaoii Betula pendula Roth.
Table 2
Parameters of photosynthetic apparatus activity of birches hanging Betula pendula Roth.
Mecrto ot- TTapameTpbl akKTHBHOCTH ()OTOCHHTETHYECKOTIO armapara
6opa npo6 F, | F | F/F, | F/F, | Yap | ETRaD | oN | qp | gL
J0 20 et
1 0,703 3,214 0,781 3,572 0,466 26,0 0,686 0,723 0,474
2 0,730 3,024 0,759 3,142 0,473 26,0 0,657 0,717 0,463
3 0,657 3,765 0,825 4,731 0,473 31,1 0,580 0,801 0,540
20-30 et
1 0,802 3,856 0,792 3,808 0,461 25,3 0,645 0,685 0,415
2 0,810 4,580 0,823 4,654 0,469 25,8 0,686 0,716 0,466
3 0,622 2,511 0,752 3,037 0,524 28,8 0,598 0,752 0,480
6oinee 30 ner
1 0,705 2,828 0,751 3,011 0,478 26,3 0,657 0,722 0,468
2 0,727 2,889 0,748 2,974 0,584 32,1 0,515 0,818 0,562
3 0,653 3,084 0,788 3,723 0,515 28,4 0,622 0,758 0,501

[Ipumeuanus. 3aech u ganee B Tabn. 2—4: F,—6a3oBas GuayopecueHuus; F, —makcumanbsHas quyopecuenuus; F,/F,, F,/F,—no-

TCHIMAIBHBIN KBAaHTOBBIH BBIXOJ (pOTOXMMIYECKUX peakimii porocucteMs! 2; Y (11) — 3 deKTuBHBII KBAaHTOBBIH BBIXO] (poTOXHMIUE-
ckux peakiuit porocuctemsl 2; ETR (1) — ckopocTb (POTOCHHTETUYECKOTO 3JIEKTPOHHOTO TPAHCTIOPTa; ¢N 1 gP — He(OTOXMMHUYECKOe
U (oToXHMMHYECKOoe TyIIeHNne (IIyOPECeHINHN; gL — KOJTNYECTBO OTKPBITHIX peakMOHHBIX HeHTpoB; 1 — OAO «lomenbekuii Xummye-
ckuit 3aBo; 2 — OAO «['omenbeTekio»; 3 — pOHOBEIE yCIIOBHSL.

PesynbTarsl onpeneneHus BeIu4uHbl 0a30B0H (uIyopecueHInH XJI0poduiLia F, TMCTbEB UCCIEAYEMbIX Ape-
BECHBIX pacTeHuH, peructpupyemoiit PAM ¢uryopumerpom Ha c1aboM CBETY, CBUAETENBCTBYIOT O TOM, YTO B [10-
JIOBUHE CITy4aeB MHTCHCUBHOCTDH 0a30BOH ()TyopeclieHIIMY TMTMEHTOB HMKE B JIMCTOBBIX TUIACTUHKAX B (POHO-
BBIX YCJIOBUSIX, YEM B TEXHOTCHHBIX. [Ipu 3TOM B OoMblLeH CTelIeHN Takasi TeHACHIMS XapaKTepHa a1t Oepesbl

35



ZKypnaa Besopycckoro rocyiapcTBeHHOro yHusepcurera. Jkogorus. 2019. Ne 1. C. 32-39.
Journal of the Belarusian State University. Ecology. 2019. No 1. P. 32-39.

roBucIol Betula pendula Roth. u marner menkomuctaol Tilia cordata Mill. (tabm. 2 u 5). HawaneHas BenmmauHa
KBaHTOBOI'O BbIX0Za (IIyopecLeHLuH XjJopoduiuia F, xapakrepusyeT 0a30Byl0 HHTEHCUBHOCTh (DiIyopecLeH-
UK XJI0pO(HILIa P JSUCTBUM HA HETO ¢1a00ro CBeTa Mocie epro/ia aIalTaliy JIMCTa B TeMHOTe. B Hammx
HCCIIEIOBAaHUSAX TEXHOTCHHOE BIMSHKUE BEIOPOCOB MPOMBIIUICHHBIX TIPEIIPUITHN CIIOCOOCTBOBAIO POCTY Ha-
YaJIbHOTO 3HAYCHUSI (DIIyOPECICHITNH XJIOpO(UILIA B IOJOBUHE PACCMATPUBACMBIX CITyYacB.

MakcumManbHast HTHTEHCUBHOCTD (DITyopeClieHIINH, JOCTUTaeMast TIPH BRICOKOM HHTEHCUBHOCTH BO3/ICHCTBYIO-
IIEro CBETa, OTPAXKALT JJMHAMUUECKOE PABHOBECHUE MPOIIeCcCa BOCCTAHOBICHHS IEPBUYHOTO aKIIEIITOPA AIEKTPO-
HOB ()OTOCHCTEMBI 2 U MOCIE/YIOIIEr0 ero OKHCIICHHS CIICAYIOIUMH ITEPEHOCUMKAaMK dIeKTpoHa. B pesynbrare
HCCJIEA0BAHUM YCTaHOBIIEHO, YTO MAKCUMaJIbHas (ryopecieHys £, GobIInHCTBa 0TOOpaHHbBIX 00pa3LoB ¢o-
HOBBIX YCJIOBHH MMPEBBIIIACT aHATOTUYHOE 3HAYCHUE B TEXHOICHHOM 30HE, YTO XapaKkTepu3yeT 0oJiee HHTEHCHB-
HOE BOCCTAHOBIICHUE MIEPBIYHOTO AKIIENTOPA MEKTPOHOB (POTOCHCTEMBI 2 U CHIIKEHHUE TIOTOKA 3JICKTPOHOB.

Tabnuna 3
I[MapaMeTpbl aKTUBHOCTH (POTOCHHTETHYECKOT0 ANNAapaTa KJaeHa 0CTPOIucTHOro Acer platanoides L.
Table 3
Parameters of photosynthetic apparatus activity of maple holly Acer platanoides L.
MecTo oT- [TapameTpbl akTUBHOCTH (DOTOCHHTETHYECKOIO arnapara
Gopa mpoG F, E, F/F, | F/F, | yap | ETRap | N qP qL
J10 20 set
1 0,767 1,864 0,589 1,430 0,340 18,7 0,744 0,588 0,375
2 0,919 2,861 0,679 2,113 0,284 15,7 0,685 0,456 0,239
3 0,878 2,348 0,626 1,674 0,467 25,7 0,620 0,747 0,526
20-30 et
1 1,014 4,764 0,787 3,698 0,354 25,0 0,742 0,672 0,443
1,094 4,334 0,748 2,962 0,334 18,4 0,699 0,558 0,337
3 0,695 1,392 0,501 1,003 0,456 19,6 0,590 0,696 0,491
6onee 30 ger
1 0,849 2,506 0,661 1,952 0,421 23,2 0,605 0,640 0,378
2 0,924 3,095 0,701 2,350 0,265 14,6 0,659 0,416 0,205
3 0,993 4,415 0,775 3,446 0,458 25,2 0,622 0,736 0,509

JlaHHbIe TaOIUI] 2—5 CBUAETENBCTBYIOT O TOM, YTO U3MEHEHHs 3HAYEHUs NTOTEHIUATbHBIX KBAHTOBBIX BBbI-
X0710B (hOTOXUMUUECKUX peakuuit Bropoit Gporocucremsl F, / F , F, / F nMCTOBBIX MIACTHHOK HCCIIETYEMbBIX
JAPEBECHBIX MPEACTaBUTENEH XapaKTepH30BaNCh CIEAYIOIMMHI TEHAEHLMAMU: B OIHOH IOJIOBHHE CIy4aes
BEJIMYMHBI MOTEHI[HAILHBIX KBAHTOBBIX BBIXOOB (DOTOXUMHUYECKUX PEAKIMI B (POHOBBIX YCIIOBHSAX MPEBBI-
M JIaHHbIE TT0KAa3aTeNd y 00pa3loB U3 TEXHOTEHHON 30HBI; B JIPYToil MOJOBHHE — HA00OPOT, OBLIN HHXKE
B (DOHOBBIX YCIOBHUSX IO CPAaBHEHHUIO C TEXHOTEHHOH cpesoil. ClieyeT OTMETUTh, YTO MOHATHE KBaHTOBOTO
BBIXO/Ia OBLIO BBEJEHO B (POTOXHUMHH C IEJIbIO XapaKTEPUCTHKU COOTHOIIEHH S KOJTMYECTBA IIPOPEarupOBABIINX
MOJIEKYJ1 BEILECTBA K 001IeMy KOIMYECTBY MOIIOIEHHBIX KBAHTOB CBETA.

Ta6nuua 4

ITapameTpbl aKTUBHOCTH (POTOCHHTETHYECKOTO ANNAPATA TONOJIS NUpamMuaaibHoro Populus pyramidalis Roz.

Table 4
Parameters of photosynthetic apparatus activity of lombardy poplar Populus pyramidalis Roz.
Mecro ort- [TapaMeTpbl aKTHBHOCTH (POTOCHHTETHUECKOTO arapara
6opa po6 F, | F, | F/F, | F/F | Y@ [ERA | gN | gP [ gL
J10 20 siet
3 | 0723 | 2952 | 0755 | 3,083 | 0418 | 230 [ 0.603 | 0605 | 0322
20-30 ser
1 0,602 3,718 0,838 5,176 0,652 359 0,285 0,816 0,471
3 0,686 3,850 0,822 4,612 0,565 31,1 0,620 0,823 0,593
oosee 30 et
1 0,632 3,385 0,813 4,356 0,223 16,3 0,429 0,554 0,345
2 0,962 4,725 0,796 3,912 0,335 18,4 0,727 0,555 0,331
3 0,632 3,980 0,841 5,297 0,413 343 0,315 0,780 0,416
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W3 Hay4HBIX HCTOYHUKOB M3BECTHO, YTO 3HAYCHUE TIOTCHIIMAIBHOTO KBAHTOBOTO BhIX0O/1a (DOTOXMMUYECCKUX
peaKIuii IporopIHOHATBHO J0JIC AKTUBHBIX PEAKIIMOHHBIX IICHTPOB (POTOCUCTEMBI 2 ¥ MOYKET CHUXKATHCS B He-
OJArONPUATHBIX YCIOBHSIX CPEIbI MPOU3PACTAHUsS pacTeHUs [2; 6]. B Hammx ucClieOBaHUAX TOIBKO Yy JIUITHI
menkoauctHo Tilia cordata Mill. (Bo3pactHast rpymma 1o 20 JieT) 0TMEYalIoCh YBEIMUCHHUE MOTEHIIHATILHOTO
KBAaHTOBOTO BBIXOJ/Ia B TEXHOTEHHOM Cpeie TIPU POCTE KOJTMIECTBA AaKTUBHBIX PEAKIIMOHHBIX IICHTPOB. B ocTans-
HBIX BAPUAHTAX IMOBBIIICHHBIN MOTCHIIMAIBHBIN KBAHTOBBIN BBIXO]] HE COMIPOBOXK/IAJICS YBEIHMUCHHEM OTKPBITHIX
PCAKIMOHHBIX IIEHTPOB, YTO BO3MOKHO OOBSICHIETCS] CHUKEHHUEM OOIIETr0 KOJTHMUSCTRA MOTIONAeMON SHEPTHH
MOJICKYJIaMH XJIOPO(HILIA WK (POTOXUMHUYECKOTO PEAKIIMOHHOTO IIEHTPa M0 MPUYMHE UX Je(hopMariuH.

TaGauua 5
ITapaMeTpbl aKTUBHOCTH (POTOCHHTETHYECKOI'0 annapara Junbl MejkogucTHoi Tilia cordata Mill.
Table 5
Parameters of photosynthetic apparatus activity of small-leaved linden Zilia cordata Mill.
Mecro ot- [TapameTpsl aKTUBHOCTH ()OTOCHHTETHYECKOTO armapara
6opa mpo6 F, | F | F/F, | F/F, | Yap | ETRaD | oN | qp | gL
1o 20 xer
1 0,855 3,950 0,784 3,620 0,584 32,1 0,426 0,828 0,586
2 0,690 3,784 0,818 4,484 0,412 22,6 0,617 0,606 0,330
3 0,827 3,341 0,752 3,040 0,460 25,3 0,535 0,670 0,389
20-30 ner
1 0,793 3,265 0,757 3,117 0,393 21,5 0,586 0,576 0,305
2 0,856 4,513 0,810 4,272 0,409 22,5 0,606 0,607 0,336
3 0,835 3,331 0,749 2,989 0,525 28,9 0,501 0,752 0,479
oonee 30 et
1 0,783 2,404 0,674 2,070 0,476 26,2 0,566 0,728 0,480
2 0,860 4,366 0,803 4,077 0,428 23,6 0,608 0,648 0,383
3 0,481 1,310 0,633 1,723 0,706 38,8 0,187 0,921 0,731

Uto kacaetcs 3Ha4eHUS 3(G(HEKTHBHOTO KBAHTOBOTO BBIXONA (DOTOXMMHUYECKUX peaKIuid (POTOCHCTEMBI 2,
TO TOJIBKO B JIByX HCCIIEAYEMbIX BapHaHTax (TOMOIb MUpaMuaaibHbiii Populus pyramidalis Roz., Bo3pacTHas
rpymma 20-30 ner; nmuna menxonuctHas Tilia cordata Mill., Bo3pacTHas rpynma a0 20 jeT) 3TOT moKa3arelb
ObUT HIKEe B ()OHOBBIX YCIOBHUSX 0 CPABHEHHIO C TEXHOTCHHOW CPENIOM, UTO yKa3bIBAET HA OTPHUIIATEIHHOE
BJIMSIHUE TEXHOTCHHBIX JIEMEHTOB U COC/IMHEHHUIN MTPOMBIIIICHHBIX SMUCCHI Ha (YHKIIMOHUPOBAHUE (POTOCHH-
TETUYECKOTO armnapara PacTeHHH.

B Hacrositiiee BpeMst U3BECTHO, YTO TIPH MONAJIaHIH U MOMIONICHIH KBAHTOB CBETA MOJICKYJIBI XJIOPOQHILIA
MEPEXONIAT B BO30YKICHHOE COCTOSIHUE, MIPU 3TOM SHEPTHs BO30YKICHHUS MOJIEKYN Kpome (IIyopecIieHIHH,
MOYKET MCTIONBb30BaThesl Ha (hOTOXMMHUYECKHE MTpeodpa3oBaHus ((HOTOXMMHYECKOE TYIICHHE) WIIH UCITYyCKaTh-
cs B BUJe Teruia (Hedoroxumuieckoe Tymienne). [lostomy dorocnHTes, TEIIO U GIyOpECIeHIINS SIBIISIOTCS
KOHKYPEHTHBIMH TIPOIeCCaMi, a olleHKa (P PEKTHBHOCTH (DYHKIIMOHUPOBAHUS (DOTOCHHTETHYECKOTO armapara
pacTeHUH, yUUTHIBAs KOMIUIEKC dTHX MOKa3aTesel, He0OX0MMa U MOXKET OBITh UCITONIB30BaHA C IIENbI0 UCCie-
JIOBaHHUS aJIalITUBHBIX MEXaHU3MOB PACTCHUI K TIPOU3PACTAHUIO B CTPECCOBBIX YCIOBUSIX.

B pesynsrare cpaBHUTENBHOM OICHKH 3HAYCHUH (DOTOXMMUYECKOTO M He(DOTOXUMUIEKCOTO TYIICHUSI TIOTIIO-
IIEHHOM SHEPTUH B JIUCTHSX JIPEBECHBIX PACTEHHUI YCTAHOBIICHO, YTO MPH MPOU3PACTAHUHU B (POHOBBIX YCIOBHIX
(hoTOXMMHUYECKOE TyIICHUE OOJbIIIE IPU CHUKEHHOM PACCEUBAHUM SHEPTHH B BHJIE TEILIa, TOTIA KaK B TEXHO-
TeHHOI cpezie — poToxumMHIIeckoe Peodpa3oBaHIe YHEPIHU OHIKEHO MPHU TIOBBIIICHUH TETUIOBOTO Ipeodpa-
30BaHUsI KBAHTOB MOMIONICHHOMN SHEPTHU cBeTa. VICKIIFoUeHe COCTABIIIN KIIEH OCTPOJIMCTHBIN Acer platanoides
L. (Bo3pactHas rpymma — 6oee 30 ner) B ciaydyae He(hOTOXUMHUIECKOTO TyIIeHHs (Tad. 3); TOMONb MAPpaMUAaib-
HeIld Populus pyramidalis Roz. (BozpactHas rpymma — 20-30 j1eT) mo aHaJIoTHIHOMY rapamMeTpy (Taom. 4) u murma
menkonuctHas Tilia cordata Mill. (BozpactHas rpymma — g0 20 5eT) ¢ ydetoM 3Ha4eHui PoTo- 1 HEPOTOXUMHU-
4yecKoro TymeHus (Tadi. 5). Takum 00pa3oM, CTpecCOBbIE YCIOBHS CPEIIbI TPON3PACTAHUS OKa3aJli yTHETAIOIIee
BIIMSTHHE HA (PYHKIIMOHUPOBAHHE (POTOCHHTETHYECKOTO alapara UCCIeyeMbIX IPEBECHBIX PACTCHUH.

Ha puc. 1 npencrapiena cpaBHUTENbHAS KHHETHKA MPOIECCOB (DOTOXUMHUYECKOTO U HE()OTOXUMHUYECKOTO
TyIIeHus! (IyopeCIeHIIMN XJIOpO(UILIA JIUCTOBBIX TUIACTUHOK JIPEBECHBIX PACTCHHM, TPOU3PACTAIOIINX B TE€X-
HOTEHHBIX 1 ()OHOBBIX YCIOBUSX (Ha ITpuMepe Oepesbl moBucion Betula pendula Roth. v xiieHa 0CTpOIMUCTHOTO
Acer platanoides L.).
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AHanu3 pe3ylbTaToB KUHETHKH MapaMeTpoB gN 1 ¢P CBUAETENbCTBYET O HATMYMHU PA3IHIUil MEXKTy HUMU
IIPY [IPOU3PACTAHUH PACTEHUH B PA3JIUYHBIX YCIOBUSX.
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6/b KIeH OCTPONUCTHBIN Acer platanoides L. (Bo3pactHas rpymmna — 2030 jer)

Puc. 1. Kunerrka potoxummdeckoro (¢P) u Heotoxumdeckoro (¢N) Tymenus QuryopeceHInH XIopoduiuia B IUCTIX
a) 6epesbl moBucoit Betula pendula Roth. n 6) knena octponucTHOTO Acer platanoides L.

Fig. 1. Kinetics of photochemical (gP) and nonphotochemical (¢/N) quenching chlorophyll fluorescence in the
a) leaves of birch Betula pendula Roth. and b) maple leaf of Acer platanoides L.

[To mony4eHHBIM B HACTOSLIEE BPeMs JaHHBIM MCCIIEIOBaHHI N3BECTHO, YTO CHU)KEHHE TIOKazarels (oTo-
XMMHYECKOTO PeoOpa3oBaHus SHEPTUH MOKET IPOUCXOIUTD 110 IPUYKMHE YMEHBLICHUS CKOPOCTH TPAHCTIOpTa
ANIEKTPOHOB B JEKTPOH-TPAHCIIOPTHOM 1ienn. Ha ocHOBE pe3ynbraroB MCCIIeIOBaHUA aBTOpa MOXKHO CJIeIaTh
BBIBOJI O TOM, YTO B pe3yJIbTaTe MPOU3PACTaHUs B TEXHOTCHHBIX YCIOBHSIX B PEAKIIMOHHBIX IEHTPAX pacTeHUH
MIPOUCXOASAT U3MEHEHUsI, KOTOPbIE OTPHULIATENILHO CKa3bIBAIOTCS HA CKOPOCTH IEPeIBUKEHHS DJIEKTPOHOB 1 HH-
TEHCUBHOCTH MPOTEKaHUS POTOXMMHUUECKUX PEaKIHi.

Ecnu comoctaBuTh mapameTpbl aKTUBHOCTH (DOTOCHHTETHUYECKOTO ammapara pacTeHU ¢ KOHIEHTpaluen
MOJICKYJT XJIopo(ULia, TO MOAYYaeTcs, uTo y Oepe3sl nmoBucion Betula pendula Roth. u kjieHa 0CTPOIUCTHOTO
Acer platanoides L. npu 6osee BbICOKOM KOHIIEHTpAIIMH MTUTMEHTOB (DOTOCHHTE3a B TEXHOT'CHHBIX YCIOBHSIX
y BCEX BO3PACTHBIX TPYNI (OTOXUMUYECKOE TylIeHUE (IIyOpeCcEeHIINN XJI0popHUILIa MPOUCXOIUT MeHee (-
(EeKTHBHO, TOT/Ia KaK TEIJIOBOE PACCENBAHUE YHEPTUH MOMIOMIEHHOTO CBETA TOBBIIIAeTCs. [Ipr 3TOM CKOpPOCTh
(DOTOCHHTETHYECKOTO JIEKTPOHHOTO TPaHCIIOPTa MEKAY (POTOCHCTEMOH 1 U 2 MPaKTHYECKH BO BCEX CIydasx
Obl1a BhIIIE B (DOHOBBIX ycIOBUsIX. TakuM oOpa3oM, Ha cHIKeHHE YPQEKTHBHOCTH UCTIONB30BAHHUS CBETOBOM
sHepruu Ha ortocuHTe3 Y Oepe3bl noBucioi Betula pendula Roth. u knena ocrponuctHoro Acer platanoides L.
0Ka3ajio BIMSHHUE CHIKEHUE CKOPOCTH IEKTPOHHOTO TPAHCIOPTa MEKAY (HOTOCHCTEMaMH, a TAaK)Ke BO3MOXK-
Has ehopMarius MOJIEKYJ XJI0pohuLia B YCIOBUSX TEXHOTCHHOTO BIIUSHUSI.

Jluna menkonuctHast Tilia cordata Mill. B Bo3pactHbIx rpymmax ot 20 1o 30 net u 6osee 30 JieT JeMOHCTPH-
pyeT MPOTUBOMOIOKHYIO TEHACHIIMIO YBEIHYCHUS KOHLIEHTPALUK MMTMEHTOB (DOTOCHHTE3a B (JOHOBBIX YCIIO-
BUSIX W YBEJIIMYEHHSA 371€Ch (DOTOXUMHUYECKOTO TyIIeHHs (TyOpECIEHIINH, YTO TOCTATOYHO JIOTHYHO IS POCTa
W pa3BUTHUS PACTCHUS B OJIATONPUSATHBIX YCIOBUSX cpelbl oduTanus. [lo Tonomo nupamuaansaomy Populus
pyramidalis Roz. HeoOxomumbl OoJiee JeTaabHbIE UCCIISI0BAHUS, BOBMOXKHO C MPUBJICYCHUEM JAPYTHX TUIOIIA-
JIOK JIJISl ICCIIEOBAHUS, TaK Kak B Bo3pacTHOU kareropuu 20—30 J1eT mpu MOBBIIIEHHOW KOHIICHTPAITUH XJI0PO-
¢duta B pOHOBBIX YCIOBHUSIX HAOMIONAIH yBeTMUeHNE BeNMUUuHbI ¢ P, gN n camxkenue ETR (11). llpencraButenu
rpynibl 6osee 30 JeT npu MOHWKEHHOM COAePKaHUU XJI0po(duia B (POHOBBIX YCIOBHSAX XapaKTEPU30BAINCH
poctom 3Hauenust gP u ETR (1]) u ymenbiieauem gN. [ToaToMy Ha JaHHOM 3Tare KaKyr-JTu00 OHO3HAYHYIO
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TEH/ICHINIO aIalITUBHOM CTPaTEerHy C YYeTOM M3MEHEHHH B ()yHKIIMOHUPOBAHUH (POTOCHHTETHYECKOTO arma-
para B CTPECCOBBIX YCIOBHSAX BBIJICIUTH HE NPEACTABIISECTCS BO3MOXKHBIM.

3akiIrouenue

B pesynsrare onenku addexrnBHOCTH QYHKIIMOHUPOBaHKS (POTOCHHTETUYECKOTO anmapara HauboJiee pac-
NPOCTPaHECHHBIX JIPEBECHBIX pacTeHMid [OMellst Tpex BO3PACTHBIX TPYII BBISBICHO JIBA HATIPABJICHUS aalTHB-
HBIX MEXaHW3MOB IIPH MX MPOM3PACTaHUH B TEXHOTEHHBIX yCIOBUsX. bepesa mosucnas Betula pendula Roth.
U KJICH OCTPONIUCTHBIN Acer platanoides L. ipu 6onee BBICOKOW KOHIIEHTPAIMU XJIOpOodHiIia 1 KapOTHHOUIOB
B TEXHOTCHHBIX YCIIOBHUSX Y BCEX BO3PACTHBIX IPYIII XapaKTepU3yoTcs MeHee YPPEeKTHBHBIM (DOTOXUMUIECKUM
TyHIeHHEM (QIyopecIeHIMN XJI0podrinia, CHUKEHHEM CKOPOCTH (POTOCHHTETHUYECKOTO JIEKTPOHHOTO TpaHC-
nopra Mex1y hotocucteMoid 1 u 2 Ipy OBBIIICHUH TEIJIOBOTO PACCEUBAHUSI SHEPTHH MOIVIOIICHHOTO CBETA.

Jluna menkonuctHas Tilia cordata Mill. B 1ByX BO3pACTHBIX IPYIIax JEMOHCTPUPYET HPOTHBOIOIOKHYIO
TEHJICHIIUIO CHIDKCHUS KOHIICHTPAIK ITMTMEHTOB (DOTOCHHTE3a B TEXHOTEHHOM CpeJie, YMEHBIIICHHS 31eCh Be-
JMYUHBI (POTOXUMHUYECKOTO TYIICHHUS! (PIIYOPECUEHIIMN U POCTa TEIUIOBOM JUCCHUTIAIIMKN DHEPTUH, YTO MOXKET
HETaTUBHO CKa3aThCsl HA BBDKUBAEMOCTH PACTEHUH 0] BIMSHUEM BHIOPOCOB MPOMBIIIICHHBIX MPEATIPUSTHH.

UTto Kacaercs TONois mupaMuaaibHoro Populus pyramidalis Roz., To B Bo3pactHoi kareropun 20-30 met
IPU TIOBBIICHHOH KOHIIEHTpAUK XJIOpo(puiuia B (DOHOBBIX YCIOBHSX HAOIIOAACTCS YBEIMUCHUE BEIMYMHEI
($hoTo- ¥ HEPOTOXMMUUECKOTO TYHICHUs (IyOpECHCHIIMH U CHUKEHHE CKOPOCTH 3JIEKTPOHHOTO TPAHCIIOPTA.
[peacrasurenu rpynmsl 6onee 30 JIET MpU MOHWKEHHOM COJCPIKAHHU XJIOPOGUIUIA B (POHOBBIX YCIOBHSIX
XapaKTEePU30BAINCH POCTOM 3HA4YCHUsI (DOTOXUMHUYECKOTO TYIICHUS] U CKOPOCTH 3JIEKTPOHHOTO TPAaHCIIOpTa
U yMEHBIIICHUEM PACCEUBAHMUS SHEPTUM B Buje Teruia. [1o3ToMy Ha TaHHOM 3Tare KakoH-Tr00 OJHO3HAYHOM
TEHJICHIIUH a/IAIITUBHOM CTPATErM BBISIBUTH HE YAJIOCh.
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