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AHHOTa M

B cratbe mpejcTaBieHBl pe3y/bTaThl COflepKaHUS (DOTOCHHTETUYECKUX MUTMeHTOB (Xjopodut a, xmopodumn b,
KapOTUHOW/IbI) B JIUCThX ApeBecHbIX pactenuii (Tilla Cordata Mill., Popolus balsamifera, Acer platanoides Acer negundo L.,
Betula pendula) B ycnosusix ropopa HwknHero Hoeropoga. PesymbraTel McciieoBaHUN (POTOCHHTETMUECKUX ITUIMEHTOB B
JIUCTOBBIX Tpobax M3yuaeMbIX PAaCTeHHH II0Ka3alH, YTO B CPAaBHEHWH C KOHTPOJIBbHBIMH BapUaHTaMH (CKBEp) YMEHBIIAeTCs
cofiep>kaHue xyiopodusia a Ha 1,7-14,8% y Bcex u3ydaeMbIX pacTeHHM, yBeJUUMBaeTCsl cofiepykaHue xyopoduia b Ha 3,1-
7,3% y Bcex pactenui, 3a uckmouenueMm Tilla Cordata Mill. v TIOBBIIIAETCS COEp)KaHHe KapOTUHOWAOB Ha 4,6-22,4%,
cooTBeTCcTBeHHO. [Tokasaresns oTHOIIeHHs X0poduioB a/b, XapakTepu3yIOIMM BBHICOKYIO (DOTOCHHTETHYECKYI0 aKTHBHOCTb
JIUCTLEB COOTBETCTBOBA/ OTHoleHuto % y Buma Tilla Cordata Mill. B KOHTpO/LHOM BapuaHTe. TakuM 00pa3oM, MOXXHO
TIPE/INOJIOKKTh, UTO U3MEHEHHE COZIeP)KaHWsI TTMTMEHTHOTO COCTaBa PACTEHUs 3aBHCHT OT OMONOTMYECKOH XapaKTepUCTHKU
BU/la U [IPUCIIOCOOIEHHOCTH PacTeHUH K MeCTOIPOM3PACcTaHHUIO C OIpeZie/IeHHOM XapaKTepUCTUKOM OKPY KatoIel cpefibl.

KiroueBbie c1oBa: XJ10pouit a, X10podusin b, KApOTUHOU/BI, aHTPOIIOreHHbIe (DAKTOPEI, IUCThS peBeCHbIX PacTeHU.
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Abstract

The article presents the results of the content of photosynthetic pigments (chlorophyll a, chlorophyll b, carotenoids) in the
leaves of woody plants (Tilla Cordata Mill., Popolus balsamifera, Acer platanoides Acer negundo L., Betula pendula) in the
conditions of Nizhny Novgorod. The results of studies of photosynthetic pigments in leaf samples of the studied plants showed
that in comparison with control variants (public garden) the content of chlorophyll a decreases by 1.7-14.8% in all studied
plants, the content of chlorophyll b increases by 3.1-7.3% in all plants, except for Tilla Cordata Mill, and the content of
carotenoids increases by 4.6-22.4%, respectively. The index of chorophyll a/b ratio characterizing high photosynthetic activity
of leaves corresponded to the ratio ¥ in Tilla Cordata Mill. in the control variant. Thus, it can be assumed that the change in
the content of pigment composition of the plant depends on the biological characteristic of the species and adaptation of plants
to the habitat with a certain characteristic of the environment.
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BBejeHue

JIUCTbSI — 3TO OCHOBHBbIE OpraHbl JAPEBECHBIX DPACTEHWH, KOTOpble CMOCOOHBI OCYIIeCTBIATh (oTocuHTe3 [13].
DOTOCHHTETUYECKAS JIESTEBHOCTD SB/ISIETCS] OCHOBHBIM MPOLIECCOM MeTabo/M3Ma B PaCTEHUsIX, KOTOPBIM HErmoCpeCTBEHHO
TIPOSIBIISIETCS. B POCTE M PA3BUTUU [IPEBECHBIX pacTeHWi. [103TOMy aCCMMWISILIMOHHBIN amrapar criocobeH pearvpoBaTh Ha
HeOsaronpusiTHele (PakTOpbl BHEIIHEH cpefbl HEKOTOPBIMHU (DU3MO/IOr0-OMOXMMHUUECKUMU W3MEHEHUWSIMH, CBS3aHHBIMU C
cofiep>KaHHeM TTUTMEHTHOTO KOMILIeKca. B CB3u C 3TUM, UCCIefoBaHWe TIMIMEHTHOTO KOMILIeKCa [JpeBeCHBIX pacTeHW
SIBJISIETCSL aKTya/IbHBIM, TaK KakK 3ejieHble HaCaXX/|eHUsl B YCJIOBUSIX TOPO/a BBITIOHSIOT B OCHOBHOM 3all[UTHYIO POJib, KOTOpast
HeIroCcpe[CTBeHHO CBsi3aHa C 3G (eKTUBHBIM (PYHKLIMOHUPOBaHNEM (POTOCHHTETHYEeCKUX TUTMEHTOB.

B Hacrosiiiiee BpeMsi Cpell yUeHBIX HCC/ie/loBaTesiell HeT eJUHOT0 MHEHWs OTHOCUTEeIbHO W3MEeHEeHHWH B COCTaBe
MTUTMEHTHOTO KOMIUIEKCA B OTBET HA JIeMCTBUsI aHTPOINOreHHBIX ()akTopoB. B ofHMX ciyyasx, aBTopbl otMeuatoT [10], uto B
JIICTBSIX JIPeBeCHBIX PacTeHWH B YCJIOBUSIX TOPOZA B CBS3U C YBEJMUMBAIOIIEHCS aHTPOIIOT€HHOM HAarpy3KOM ITPOMCXOAUT
TIOBBIIIEHUE COZiep>KaHUsI KApOTUHOUOB. [Ipyrie aBTOPbI OTMeYatoT B CBOMX MCC/Ie/JOBAaHUSX TIOBLILLIEHNE COZepP)KaHUsI CyMMBI
XJIOPOGW/IOB Y OJHUX pacTeHWH (JIMCThbsl TOMOJIS), a y JApYyrux (JIMCThsi Oepe3bl) KOMMYECTBO xJopodusuia a, HaobopoT
CHIDKAeTCs, a yBeJIMUMBaeTCs cofepkaHre xiopodmwina b u kaporuHouzioB [2], [3]. OTmeuaercsi Takke, UTO XapaKTep
W3MeHEeHHUsI MTUTMEHTHOT0 COCTaBa Yallle BCero CBsi3aH ¢ OMO/IOrnyeckol XxapakTeprucTuKoi Buza [1].
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Llenbto Hatel paboThl OBLIO U3YUUTh COAepKaHUe (POTOCHHTETHUECKUX TIUTMEHTOB [IPEBECHBIX PACTEHUH B 3aBUCUMOCTH
OT QHTPOIIOTeHHBIX (haKTOPOB B FOPOZCKOM cpefie.

MeTto/bl U IPUHIUIIBI HCCTe/J0BAaHUS

OObekTaMy MCC/Ie[IOBAaHUST CY>KWIN JipeBecHbie pacTeHus 5 BUoB: yiuna meskoiauctHas (Tilla cordata Mill.), Tononb
6anb3amuueckuii (Populus balsamitera L.), kieH ocTponucTHbIM (Acer platanoides), kieH amepukaHckuii (Acer negundo L.),
6epe3a nosucnas (Betula pendula). [laHHble BU/IbI [PEBECHBIX PACTEHHUM BXOAAT B OCHOBHOM COCTAB HACAXKIEHUU U aKTUBHO
YUaCTBYIOT B COXPaHEHUM OKPY>Karollleld TPUPOAHON Cpe/ibl 1 3alliuTe YesloBeKa OT HeraTWBHBIX aHTPOITOTeHHBIX BO3/IeHCTBUN
[7]. Vi3yuaemble BH/IbI IPOM3PACTAOT B COCTaBe PA3/IMUHBIX HaCaK/eHWI: Ha TePPUTOPUU CKBepa (KOHTPOJIbHBINA BapUaHT) U
BZI0/Tb aBTOMarucTpasu o yia. C. AkumoBa KaHaBrHcKoro paiioHa ropoga Hikuuii HoBropog, (ONbITHBIN BapyaHT).

JIvcThst Ass 1abopaTopHOTO 3KCIepuMeHTa otoupamu ¢ 10 gepeBbeB Kaxoro n3ydaemoro Buza (o 30 WITyK C JepeBa).
Otbupanack sl UCCAeNOBAHUS CpefqHsis JMCTOBasi Tpoba, J/1abopaTOpHBbIM aHa/MU3 TIPOBOJW/ICS B UETHIPEXKPAaTHOW
TIOBTOPHOCTH.

KoHrjeHTpaito nurmMeHToB (xyopoduan a, Xaopodwin b, KapoTHHOW/bI) OIpefesisiii Ha CrieKTpodoTomMeTpe
(criektpodorometp I13-5400 BU, Poccusi) B aljeTOHOBBIX BBITSDKKAX C AJIMHAMU BOJH 662, 644, 440,5 HM. ¥ paCCUMTHLIBAJTH 110
ypaBHeHUsiM XosMa-BetrinteliHa. [locsie ycTaHOB/eHWsT KOHIIEHTpAllMM IMWTMEHTOB B SKCTPaKTe pPACCUUTHIBAIA UX
KOM4eCTBeHHOe cofiepykanue (X, Mr/r) no opmyie:

X=V-C-100/m- 1000 -

rie V — 06beM CITUPTOBOTO KCTPAKTa, MJT;

C — KOHIL|eHTpallysl IUTMeHTa B CIIMPTOBOM PacTBOpE, MI/JI;

m — HaBecka, I. [4].

IMonyueHHbie AaHHble ObUIM 00pabOTAHBI CTATUCTUUECKU C WCIIO/Ib30BAaHUEM KOMITbHOTEPHBIX mporpamm MicrosoftExcel

[5].

OCHOBHBIE pe3y/IbTaTbl U 00CYK/IeHHA

Haubonee 3HauMMBIMM  (PU3MOJIOIMUYECKUMHU II0Ka3aTe/IsAMM, XapaKTepM3yIOLMMU  (OTOCHHTETUUECKUH MpOLiece
UCC/TelyeMbIX [PEBeCHBIX pacTeHWi B yCIOBHAX ropofa HipkdHero HoBropoja sIBASIOTCA MUTMeHTHI (Xaopodumn a, b,
KapoTUHOMbI) (Tabm. 1).

Tabnuua 1 - BaysHye aHTpOIOreHHBIX (h)aKTOPOB Ha cofiepykaHue (POTOCUHTeTHYeCKUX TMMEHTOB B JIUCThSIX JpeBECHBIX
pacTeHUit

DOI: https://doi.org/10.23649/JAE.2023.40.15.1

Bup npeBecHoro B CojepkaHye TTUTMEHTOB, MI/T
apuaHT
pacTeHust P XJI0pOGUIIT a xmopodusii b KapOTHHOW/IBI
Jluna CKBED 1,89 0,91 9,41
MeJTKOJTUCTHAS
(Tilia cordata BJIO/Ib @BTOTPACChI 1,67 1,68 10,9
Mill.)
Tormonb CKBep 1,81 1,80 10,7
6astb3aMuue CKU
(Popolus BJIO/Ib @BTOTPACChI 1,60 1,67 11,2
balsamifera)
Knen CKBep 1,82 1,99 11,31
OCTPOJIUCTHBIN
(Acer B/J0JIb aBTOTPACChI 1,60 1,89 11,92
platanoides)
Knen CKBep 1,83 1,96 12,17
aMepUKaHCKUI
(Acer negundo L.) BJ0JIb aBTOTPACChI 1,56 1,90 12,41
Bepesa nosucas CKBep 1,70 1,85 9,01
(Betula pendula) | prons aBTOTpacCH! 1,63 1,78 11,03
HCPys @y 0,05 0,04 0,31
HCPOS (eapuanm) 0,08 0,05 0,68

B omnbITe ycTaHOBEHO, UTO Haubosiee BBICOKOE Cofep)KaHWe X/opoduina a oOHapy)KeHO Y JIMIbI MeJKOJIMCTHOM B
KOHTDOJILHOM BapuaHTe. [locTOBepHOe TpeBbIllieHHWe TI0 JaHHOMY IOKa3arento cocraBuio 4,3-10,1%, COOTBETCTBEHHO K
M3yuaeMbIM BUJjaM pacTeHu# (puc. 1).
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PucyHok 1 - BnusiHre aHTPOTIOreHHBIX (PAaKTOPOB Ha CojiepKaHKe X/I0POGhIIIa a B JINCThAX JIPEBECHBIX PAaCTEHUM
DOI: https://doi.org/10.23649/JAE.2023.40.15.2

Ectb MHeHue, UuTO 110/, BJIMSIHUEM aHTPOIOTeHHBIX (DaKTOPOB B YCIOBUSIX TOPOZA MPOUCXOAUT YMeHbllIeHUe COfepyKaHUs
XJI0po¢U/IOB @ ¥ b B coOCTaBe MUTMEHTHOrO KOMILiekca. [IpyueM, aBTOpbl OTMeUaroT Oosiee CUbHOE CHIDKeHHe XJI0poduiiia
a, Mo cpaBHeHUIO C xyiopodumaoMm b [10]. Pesynbrarbl Hamero 1iabopaTOpHOTO WCC/IeAOBaHUs TOATBEPXKAAIOT NaHHOEe
TIPEe/ITIOJIOXKEHUE BhIIIIEHA3BAHHBIX UCC/Ief0BaTe e, B onbiTe ObI/I0 OTMEUEHO YMEHBIIIEHUE COZlePKaHUsI X/I0podusia a y Bcex
M3yuaeMbIX BW/IOB paCTE€HWM, [0 CpPaBHEHHIO C KOHTPOJILHBIMH BapuaHTamyd Ha 0,07-0,22 Mr/r CyxXoro BelecTBa,
cootBeTcTBeHHO. OfiHaKO, CHWKeHWe xyopoduina a y Buga Betulla pendula 6bu10 HecyilleCTBEHHBIM, B Mpeesax OUIMOKU
omnbiTa. TakuM 00pa3om, pe3y/bTaThl TIOKa3asu, YTo MOJ, BVMSHUEM aHTPOTIOTeHHBIX (DaKTOPOB Y JIMITbI MEJTKOJIUCTHOM, TOTIOS
6asb3aMHUeCKOro, KjieHa OCTPOJIMCTHOTO M K/leHa aMepHUKaHCKOTO TPOW30II0 3aMeTHOe CHIDKeHHe Xjopoduiia a, uro
TIpe/IOTIPe/ie/IsieT ero ajlanTaljioOHHbIe BO3MOXXHOCTH. O0 3TOM CBUIETENBCTBYIOT U JJaHHbIe MccienoBarened [3], [8], koTopeie
B CBOUX CTaTbsIX OTMEUAIOT, UTO HEKOTOPbIE JIMCTBEHHbIE PACTEHHsI B HEO/IaronmpUsTHBIX aHTPOTIOT€HHBIX TOPOJCKHUX YC/IOBUSIX
WCTIBITBIBAIOT CHIDKEHVE KOHI[eHTPALUY XJI0POGHIIIa a B JINCTHSIX.

Haubosnbiiee copepkanue xjopodunna b OblI0 OTMEUEHO y K/eHA OCTPOMMCTHOTO W KJEHAa aMepUKaHCKOro B
KOHTPOJILHOM BapuaHTe (puc. 2). ADOCOMIOTHBbIE TOKAa3aTead COJep)KaHus xjaopoduuia b B JUCTOBBIX Tpobax KieHa
aMepHKaHCKOr0 HIDKE, UeM y K/IeHa OCTPOJIMCTHOIO, T.e. pa3HUI|a He MpeBbIlliaeT OIKOKY orbiTa. [1peBbIilieHre TI0 JAHHOMY
TioKa3saresito cocTaBumo 7,1-45,7%, cOOTBETCTBEHHO 10 BU/jaM paCcTeHUM.
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PucyHOK 2 - BivisiHre aHTPOIIOreHHBIX (PAaKTOPOB Ha cojiepyKaHue X0poduiia b B MUCThAX ApeBeCHBIX PACTEHUH
DOI: https://doi.org/10.23649/JAE.2023.40.15.3

M3BeCTHO, UTO BBICOKOE COZiepKaHue Xyiopodusiia b obecneuriBaeT HEKOTOPYIO YCTOMUMBOCTD BH/IaM PACTEHUM U, BUAUMO
CNoCoOHO BBINOJHATH 3aIUTHYIO (PYHKIUIO, 3aK/TIOUAOILYI0CS B MTPeIOTBPAllleH!H pa3pyliueHus xiopodumuia a [9], [10].

B ombiTe Takke OBLIO BLISBIEHO [JOCTOBEPHOE TIOBBILIEHHe X/opoduina b B KOHTPOMBHBIX BapHaHTAX Y TOMOJIS
Gab3aMHUUeCKOr0, KeHa OCTPOMCTHOTO, K/IeHa aMepUKaHCKOro 1 Oepe3bl TOBUC/ION. TIpeBbIlieHre TI0 JaHHOMY T0Ka3aTesTro
cocraBuno 3,1-7,3%, coorBeTcTBeHHO. VICK/IlOueHHe COCTaB/seT JWNa MeJKOIUCTHasg. B 3ToM wiydae copepykaHue
xyiopodmia b yMeHbLUIMIOCH B KOHTPOJLHOM BapuaHTe Ha 84,6%, 1O CpaBHEHHIO C [JaHHBIM TIOKa3aresieM Y DPacTeHWH,
TIpOM3pacTallUX BO/Ab aBTOMarucTpaau. Kpome 3Toro, ofHUM U3 Ba)KHBIX I10Ka3aTesleil SIB/ISIETCS COOTHOLIEHME 3e/leHbIX
MIMTMEHTOB, TaK KakK BO3pacTarolljee B/IUSHHE aHTPONOreHHbIX (DaKTOPOB B TOM WM WHOM CTeleHW HM3MEHSIOT ONTHMMasbHOe
COOTHOIIIeHWe JAHHBIX MMTMEHTOB, TéM CaMbIM CHIDKAeTCs TMPOAYKTUBHOCTH hoTocuHTesa [2], [3].

I[To MHeHHIO HEKOTOPBIX WUCC/IefoBaresiel, OTHOIIeHWe XJopodu/ioB a/ b y pacTeHuil II0Ka3biBaeT BBICOKYIO
TOTEHLMAIBHYI0 (DOTOCUMHTETUYECKYHO aKTHBHOCTh. B Xofe ombITa ObUIO yCTaHOB/IEHO, UTO OTHOILIEHHe 1:2 XapaKTepHO
TOJBKO [iIsl JIMIIBI MEJIKOJMCTHOW B KOHTPOJIBHOM BapHaHTe. Y OCTaJbHBIX DacTeHWH IPOU30LUIO0 CHIDKEHHE [aHHOTO

3
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ToKasaressi, YTO, BH/JUMO, CBS3aHO C HapyllIeHWeM aHaTOMO-()OTOCHHTeTHYeCKUX (YHKIUN XJIOPOIUIACTOB M OTHAENbHBIX
K/JIeTOUHbIX KomroHeHToB [10], [11], [12].

PesynbTaThl MCC/IEJOBAaHMM TI0Ka3aly, YTO HauOosblile cofepskaHue KapoTHHOWZOB Obulo OOHapyXKeHO y KJeHa
aMepHuKaHCKoro Ha 4,1-13,8% Ha onbeITHOM BapvaHTe, U Ha 7,6-35,1% B KOHTPOJIbHOM BapyaHTe, 10 CPaBHEHUIO C [JPYTUMU
BUJAaMU pacTeHu (puc. 3).
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PucyHok 3 - ByisiHue aHTpOTNOreHHbIX (PakTopoB Ha CcofiepskKaHue KapOTHHOM/IOB B JIMCThSIX JPeBECHBIX pacTeHHH
DOI: https://doi.org/10.23649/JAE.2023.40.15.4

B pe3ynbrare 3KCiepuMeHTa 10 WCCINOBAaHUIO TMATMEHTOB TIPOM30IILIO YBeIMUeHHe CO/lepyKaHWsi KapOTUHOU/IOB y BCEX
WCC/IelyeMbIX BHUJ/IOB pacTeHWM, TPOM3PACTAOIIUX B HACAKAEHUSX BAOJbL ABTOMAarucTpaau. IIpuyeM, [JOCTOBEpHOE
YBEJIMUEHHE COJepKaHUs KapOTUHOU/OB OBLJIO OTMEUEHO JIWILL Y JIMITBI MeKOJUCTHOU (Ha 15,8%) u Gepe3snl MoOBHUC/ION (Ha
22,4%), M0 CpaBHEHWIO C KOHTPOJIbHBIMM BapuaHTaMu. ECTb MHeHHWe, UTO KapOTHHOW[BI B YCJIOBUSIX aHTPOIMOT€HHOTO
3arpsisHEHUs] KOMITEHCHPYIOT HelOCTaToK xjopoduiia a [6], apyrve aBTOpbl He OTMEUAKOT €ro 3alllUTHBIX CBOMCTB [isi
crabunu3aruu xjaopoduia [11], [12], mosTomMy sIBHOM 3aKOHOMEPHOCTH BbISIBUTh HE MPe/ICTAB/SIETCS BO3MOXKHBIM.

3ak/oueHue

YcTaHOB/IEHO, UTO B CPaBHEHWH C KOHTPOJILHBIMHU BapHaHTaMH (CKBeD) YMeHbIIIaeTcsl CofiepykaHre xiaopodunia a Ha 1,7-
14,8% y Bcex HW3ydyaeMbIX DaCTeHWM, yBeIMUMBAeTCs cofiepkaHue xjopoduaia b Ha 3,1-7,3 % y Bcex pacTeHWi, 3a
uckmouenueM Tilla Cordata Mill. ¥ TIOBBIIIIAETCSA COfiep>KaHHE KapOTUHOWZOB Ha 4,6-22,4 %, cooTBeTCTBeHHO. IToKa3arenb
OTHOILIEHUsI XOPOQU/UIOB a/b, XapaKTepu3YIOI[Mi BBICOKYIO (DOTOCHHTETMUECKYH) aKTHMBHOCTH JIUCTHEB COOTBETCTBOBAI
otHotenuto ¥ y Buza Tilla Cordata Mill. B KOHTPOJLHOM BapuaHTe.

B utore, MO)XHO TIpe/IIOI0KUTb, UTO U3MEHEeHHeE COZiep>KaHKs! TMTMEeHTHOr0 COCTaBa pacTeHUs 3aBUCUT OT OMO0JI0rHuecKoi
XapaKTepUCTUKU BUZA W TIPUCIIOCOOIEHHOCTH PpacTeHHH K MeCTONPOM3PACTaHUI0 C OIpeZie/leHHOM XapaKTepHCTHUKOH
OKpY’Karo1ileit cpeJibl.
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