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CE30HHASA TUHAMMUKA COJEPKAHUA POTOCUHTETHYECKHUX
MUTMEHTOB B JINCTHAX JJPEBECHBIX PACTEHUM PA3JIMYHBIX
BO3PACTHBIX I'PYIII B YCJOBHUAX BO3JAENCTBUA
JETYYUX OPTAHUYECKHWX COEJJAHEHUI

Ipedcmaenenvl pesyiomamol U3yYeHUsi COOEPIHCAHUSL POMOCUHMEMUYECKUX NUSMEHMO8 6 JIUCTbIX
OPEBECHBIX PACMEHUI PA3TUYHBIX 603DACMHBIX 2PYNN, NPOUPACIAIOWUX 8 YCIOBUX MEXHOLEHHO20 8030elic-
8Usl BLIOPOCOB NPOMBIULIECHHBIX NPEONPUAMULL, COOEPICAUUX 8 CBOEM COCMABE emyyue Op2aHuyecKue coeouHe-
nust. Ilonyyeno, umo 0751 bepesvl NOSUCIOU 68 DOIBUUNHCTNGE 8APUAHNOE XAPAKMEPHO NOBLIUEHHOE COOEPIUCAHUE
XIOPOPUINLOS U KAPOMUHOUOO8 8 JUCMbSX npedcmasumeieli 803pacmuoi epynnol 00 20 em Ha npoOmsANCeHUU
8ce20 nepuoda eezemayuil;, y MONOAs NUPAMUOAILHO20 HADIIOOANOCH NOBLIUEHHOE COOEPICAHUE NUSMEHNO8
6 epynne nocie 30 1em 6 mae u ageycme; y KieHa OCMpPOIUCTIHO20 803pacmuoll epynnel 0o 20 nem codepoicanue
nueMenmosg (omocunmesa 6 cenmsope npegvluiano kamezoputo 6onee 30 nem, a 6 mae u uiojie — HA0OOpom,
ObLI0 HUdICe 6 d9moll epynne. Jluna MeIKoIUCMHAs 6 OMAUYUE 0N OCMATIBHBIX U3YYACMbIX OPEBECHbIX PACMEHUL
6 MeHbULell CIMeneHu Xapakmepuso8aldch HAIUYUEM KAKUX-TUO0 MEHOeHYUL USMEHEHUL 8 COOEPICAHUU NUSMEH-
moe homocunmesa.

TYULKOVAE. G.
SEASONAL DYNAMICS OF PHOTOSYNTHETIC PIGMENT CONTENT IN LEAVES
OF WOOD PLANTS OF DIFFERENT AGE GROUPS UNDER EXPOSURE CONDITIONS VOLATILE
ORGANIC COMPOUNDS

The article presents the results of the study of photosynthetic pigment content in leaves of wood plants
of different age groups growing under conditions of technogenic impact of emissions of industrial enterprises
containing volatile organic compounds. It is obtained that the birch in most variants is characterized by an in-
creased content of chlorophylls and carotenoids in the leaves of members of the under 20 age group throughout
the growing period; the pyramidal poplar showed increased pigment content in the group after 30 years in may
and august; in maple of acute age group under 20 years of age content of photosynthesis pigments in september
exceeded category more than 30 years, and in may and july — on the contrary, was lower in this group. Small-
leaved linden, in contrast to the rest of the studied woody plants, was less characterized by the presence of any
trends in changes in the content of photosynthesis pigments.

BBeaenue

HcTouHMKH TEXHOTEHHBIX JJIEMEHTOB M UX COEAMHEHUN B BHUJIE IIPOMBIIUICHHBIX MPEJ-
MIPUATUI, HEPABHOMEPHO PAaCHpEIETICHHBIE 10 TEPPUTOPUU U UMEIOLINE PA3INYHBIA XapaKTep
Y UHTEHCUBHOCTbB, CO3/Ial0T JOCTATOYHO MECTPYIO KAPTUHY 3arpsi3HEHUS OKPYKAIOLIEN CPEIbI
KAK IO COCTaBY 3arpsi3HUTEIIEH, TaK U 110 UX KOHIICHTPALINH.

CoBpeMeHHOE MPOMBIIIIEHHOE MPOU3BOJICTBO PE3KO PACIIUPSIET CHEKTP MCTOYHHKOB
BO3/JICHCTBUS M 00BbEMBI MOCIEACTBUN BIMSHHUS Ha OKpYXaroulyro cpeay. [IpombinuieHHbIE
MOPEINPUATHSI TETUIOOHEPTETUKH, TOIIMBHOM, XUMUYECKOW M HEPTEXUMUYECKOW MPOMBIII-
JICHHOCTHU, MaHH/IHOCTpOGHI/ISI, HBeTHOﬁ MeTannyprm/I SABJIIAOTCA NCTOYHUKAMU J'[GTy‘II/IX opra-
HUYECKUX COCTMHEHUHN, BEIOPOCHI KOTOPBIX B HACTOSAIIEE BPEMSI MOT'YT JOCTUTATh 3HAUUTEI b-
HOTO KOJINYECTBA MPHU U3MEHEHMAX B TEXHOJOTMYECKHUX Ipoleccax. B pe3ynpraTe B OKpyxKa-
IOIIYI0 Cpely IOCTYIAKT AJKaHbI, [UKIOAIKAHbI, HENMPEAECIbHBIE U apOMATUUYECKUE YIJIE-
BOJIOPO/IbI, CHUPTHI, CIOKHBIE IPUPBHI.

OpHolt U3 Hanbomee ysI3BUMBIX CHCTEM PACTUTENBHOMN KIIETKU MPHU NEHCTBUU pa3Iny-
HBIX TIOBPEXKIAIOMUX (PAKTOPOB, B TOM YHCIIE PA3IMYHBIX YIJIEBOJIOPOJOB, SBISETCS (HOTO-
CUHTETUYECKUN annapar. M3ydeHue BIUAHNS JETYy4YUX OPraHUYECKUX COCIUHEHUN Ha COlep-



BIAJIOITA o1

JKaHUE TTUTMEHTOB (DOTOCHHTE3a U MHTEHCHUBHOCTHh (DYHKITMOHUPOBAHHS (POTOCHHTETUIECKOTO
arrapara pacTeHUM SIBJISETCS MaJOU3y4eHHBIM [ 1-5] Mo cpaBHEHUIO ¢ BO3ACHCTBUEM OKCHIOB
a3ora, yriaepoja, cepbl, aMMHaKa, CepoBOAOPOa, (OPMaIbIETHIA, TBEPIBIX YACTHII, TSHKEIBIX
MeTayioB [6—18]. B cBs3M ¢ 3TUM II€NIbI0 HCCIIEIOBAHUMN SBUIIOCH U3YUYCHHE COACpKaHMs (OTO-
CUHTETUYECKUX MUTMEHTOB B JIUCTHAX JPEBECHBIX PACTEHUN PA3IMYHBIX BO3PACTHBIX TPYIIIL,
MPOU3PACTAIOIINX B YCIOBUAX TEXHOI'€HHOTO BO3JICHCTBUS BEIOPOCOB MPOMBIIIICHHBIX MPE-
MPUSITUH, COJIepKAIUX B CBOEM COCTaBe JICTYYHEe OPraHUYECKUE COCTUHEHUSI.

MaTtepuaJj 1 MeTObI HCCJIeJ0BAHUIA

B kxauecTBe 00BEKTOB IS ONpeeNICHHsT KOHLIEHTPAUH XJIOPOPHIUIOB U KapOTUHOU-
JI0B OBLIM BBIOpAHBI JIMCThS Psiia BUIOB MECTHBIX JIPEBECHBIX PACTCHUMN: Oepe3bl MOBUCIION
Betula pendula Roth., kiena octponuctaoro Acer platanoides L., Tomons mupaMuaaaIbHOTO
Populus pyramidalis Roz., mumnsr menkonuctHo# Tilia cordata Mill.

[Tpo0b! mucThEeB OTOMpPANTK BOIM3H MPOMBIIUICHHBIX MPEANPUATHI T. "'oMens, B BEIOpO-
cax KOTOPBIX JIETY4YHe OPraHNYEeCKHe COCTUHEHUs (KCUIIOINBI, OCH301, OyTHIaneTar, STHiare-
TaT) copepkarcs B 3HauMTeNbHOM KommuyecTBe (OAO «I"oMenbckuil 3aBOJ JIMThS M HOpMa-
aei» — nanee — OAO «'3JluH») 10 CPaBHEHUIO C APYTHMHU 3arpsA3HSIONIMME BEIECTBAMH.

UYro kxacaetcst OeH3(a)mupeHa, To, HECMOTPSI Ha HEBBICOKOE HAIWYHE B BHIOpOCAX IMpe-
npusituii Terosnepretuku (TOL-2), uccnenoBanue ero BIMSHUS CBSI3aHO C BBICOKOH TOK-
CHYHOCTBIO, CIIOCOOHOCTBIO B HEOOJBIINX KOJMYECTBAX BBI3BIBATH 3HAUMTEIBHBIN 3D (deKT,
HEJIOCTaTOYHON M3YYEHHOCTBIO XapakTepa M 3aKOHOMEPHOCTEH BIMSHHS Ha (DU3MOJIOTHYE-
CKHE TPOLECCH B JIUCThAX PACTEHUH U BO3ZMOKHOCTBIO TPOBENICHHSI CPABHUTEILHONW OLIEHKU
BIIMSHUS TTOJUIHUKIMYECKOTO apOMaTH4eCKOro YIIIEBOJOPOAa M OJHOSACPHBIX apoMaTHye-
CKHUX YTJIEBOJOPOIOB HAa PACTUTEIbHBIE OPTaHU3MBI.

KOHTpOIBHBIME yCITOBHSIMU SIBHJIACh YacTh TEPPUTOPUH HAIMOHANBHOTO mapka Ilpu-
nsATckuil (X0OHEHCKOe JIECHUYECTBO), MaKCUMaJIbHO MpUOIKEeHHas K T. ['omento u cBobo-
Hasi OT BIUSHUS IPOMBILIUIEHHOH J1€ATEIbHOCTH U MHTEHCUBHOI'O TPAHCIIOPTA.

OT0op NHMCTHEB MPOU3BOMWIM B TEUCHHE BETETAIMOHHOTO Tepuoaa (Mail — aBrycT
2019 1.) c oTAENBHO CTOSIIUX JAepeBbeB (HE MeHee 3—5 B KaXK0M TOUKe), HAXOASIIUXCS MPHU-
MEpPHO B CXO/IHBIX KJIMMAaTHYECKUX YCIOBHUSAX MMPOU3PACTAHUS, C BBICOTHI 1,5 M.

Bospact uccnenyembIx 1epeBbeB OLIEHUBAIM IyTeM ONpEIeNeHHUs JuaMeTpa CTBOJIA,
KOTOPBIH JIEJINIIN HA CPETHETOT0BON TIPUPOCT.

JIs1st oTipeieNieHus COJIepIKaHusl XJIOPOPHILIOB a, b M KapOTHHOUIOB B IMCTOBBIX ILIAC-
THUHKAaX OBCSHMIIBI TPOCTHUKOBOM Festuca arundinacea Schreb. ucmons3oBanu cnekrpodoro-
metp Shimadzu UV-2401 PC («Shimadzuy, SInonus). CoaepkaHue MUrMEHTOB (OTOCHHTE3a
OTIPENIeIISTH Yepe3 OJTHU M TPOE CYTOK Tociie 00padoTku. st skcTpakunu GpoToCHHTETHYe-
CKHUX MUI'MEHTOB UCIOJIb30BAJIM HABECKH JINCTHEB, ChIpasi Macca KOTOpbIX cocTanisia 30—40 wmr.
OKCTpPaKLMIO XJIOPOPHIIIOB M KapOTHHOUIOB mpou3Bomin 99,5 %-ueiM aneronoM. Copep-
YKaHHWEe MUTMEHTOB B HKCTPAKTaX PACCUUTHIBAIN C IMOMOUIbIO KOA(PPHUINEHTOB SKCTUHKIUH,
NpUBEIEHHBIX B pabote [19] asst COOTBETCTBYIOMIETO pacTBOpUTes, o ¢popmynam (1) — (4):

C, =9,784D,;, ~0,99D;,, (1)
C, =21,426D,,, —4,650D,q, )
C, +C, =5134Dg, + 20,436 D, 3)
Cy = 4,695D05 —0,268C, (4)

rae C,, Cp, Cx — cpemHsisi KOHIEHTpaIus XJI0poQUUIoB a, D U KapOTUHOHMIOB B BBITSIKKE
JUCTbEB OOBEKTOB HcCienoBaHus (MKT/Mi); Dggos, Deas, Desz — onTudeckas MIOTHOCTH
npu anuHax BoyiH 440,5 uM, 644 HM 1 662 HM.
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Jliist iepecyeTa cofepxkanust POTOCHHTETHIECKUX ITUTMEHTOB Ha CBIPYIO MacCy HCIIOb-
30BaJIM MacCy HaBECOK ChIPBIX JIUCThEB M 00BEM MMOTydeHHOro (uibTpara nurmeHToB. Comep-
»KaHHE IIUTMEHTOB TPEICTABICHO B MI/T CBIPOM MAaCChI.

JIOCTOBEPHOCTh PA3JIUYHMil MEXKIY COJCPKAHUEM MUTMEHTOB B 3KCIEPUMEHTAIbHBIX
¥ KOHTPOJIBHBIX MIPO0AX OIIEHUBAIU C IOMOIIBIO OHO(PAKTOPHOTO AUCIIEPCHOHHOTO aHAIH3A.
Maremarudeckyto 00paboTKy HU(poOBOro Marepuasa BBITONHSIIN C HOMOIIBI0 KOMITBIOTEPHON
nporpammbl M. Excel u Statistica.

Pe3ysbTaThl Hec1e10BaHMIE M UX 00CY KIeHHe

XapakTep ¥ YpOBEHb COJIepKaHus XJIOPODUIIOB U KapOTUHOHUIOB B MPoOax JUCTHEB
JIPEBECHBIX PACTEHUM, KaK MOKa3aHOo B Tabnuiax 1—4, Haxoawics B ONpEAeICHHON 3aBUCH-
MOCTHU OT uX Bo3pacta. Ce30HHas JUHAMHKA COJEPKAHUS TUTMEHTOB (POTOCHHTE3a B JINCTHAX
Oepe3bl MOBMCIION, MPOU3PACTAIOIIEH Ha HCCIEIYEMbIX TEPPUTOPHUAX, XapaKTepu3OBajlach
pa3IMYHBIMH HaMpaBICHUSAMU: Y IepeBbEB, Mpouspacraronmx B okpyxenun OAO «'3JluH»,
B Mae HaOJI0JaJIOCh MOBBIIMIEHHOE COJEpKaHUe MUTMEHTOB B BO3pacTHOU rpymme 1o 20 jet
10 cpaBHEHMIO ¢ rpynmnoi nmocie 30 yer, a Janee — B HIOJI€ U CEHTSIOpe MPOUCXOAUIIO CHUXKE-
HUE YPOBHSI IUTMEHTOB Y MOJIOZBIX MpecTaBUTeNe (Tabnuua 1).

VY Gepessl MoOBUCIION, MpouspacTatoiieid B okpyxeanu TOL[-2 u B koHTpose, Habt0-
JTAJIOCHh TOBBILIEHHOE CO/AEPKAHUE XJIOPOPHUIIIOB U KaPOTUHOUOB B JUCTHIX MPEACTABUTE-
Jeil Bo3pacTHOM rpynisl 10 20 JeT Ha NPOTSHKEHUU BCETo MEpHoja BEreTaluu, 3a UCKIIIoUe-
HUEM KOHTPOJIbHOHM TeppuTopuu B utone. Kpome toro, npeacraButenu rpynmsl 10 20 et xa-
PaKTepU30BAIMCH MOBBIIICHHBIM KOJUYECTBOM ITMTMEHTOB B Mae IO CPaBHEHHIO C CEHTSO0-
pEM; B OCTANIbHBIX BapUaHTaX AJIs KaKOH-IMOO OHON BO3PACTHOM IPYIIbI Ha BCEX HCCIEAY-
€MBIX TEPPUTOPHUSAX TaKasi TCHJCHIINS BISIBIICHA HE ObLIa.

Tabmuma 1. — Coxepkanre (GOTOCUHTETUYECKHX MMUTMEHTOB B JIMCTHSIX O€pe3bl MOBUCIION
Betula pendula Roth.

Or6op 1pabd Coﬁgﬁ‘z‘;ﬁgﬂﬁ‘go“ x10pogua | xopogur (a+b)
Mecto Bpewms xnopc‘)(blxmn - KapOTHHOMJIB! xnopoghunnb KapomuHouobvl
a
1o 20 ger
Mail 2,34 +0,10 0,61+0,01 1,32 £ 0,05 3,80 2,08
KOHTPOINb | UIOJIb 1,75+ 0,08 0,870,038 1,26 £ 0,05 2,02 2,08
centsiops | 2,27+0,10 0,95+0,04 1,13+ 0,05 2,38 2,84
OAO | man 1,60+0,07* | 0,68+0,02* | 1,01+0,03* 2,35 2,26
«['3JIuH» | urons 1,27 +£0,05* | 0,41+0,01* | 0,80+ 0,03* 3,10 2,10
cenrsiops | 1,51+0,07* | 0,52+0,03* | 0,86 +0,03* 2,90 2,36
TOL-2 | maif 1,85+0,08* | 0,77+0,02* | 1,20+ 0,05* 2,40 2,18
UIOJIb 1,58 £0,07* | 0,56+0,03* | 1,06+ 0,04* 2,82 2,02
centsiops | 1,84+0,08* | 0,72+0,04* | 1,18 +0,05* 2,56 2,48
20-30 ner
Mail 1,63 + 0,06 0,40+ 0,01 0,96 +£0,04 4,07 1,78
KOHTPOJIb | HIOJb 2,14+0,10 0,90 +£ 0,03 1,16 £ 0,05 2,39 1,15
cerrsioper | 2,04 +0,09 0,86 + 0,03 1,19 + 0,05 2,39 2,44
O0AO Maii 1,44 +0,06* | 0,76 +£0,03* | 0,87 +0,03* 1,89 2,53
«37TiH) | HOb 1,25+0,05* | 0,40+0,01* | 0,75+ 0,03* 3,13 2,20
centsiops | 1,38 +0,06* | 0,40+ 0,01* | 0,74 +0,03* 3,41 2,41
Mai 1,44 +0,06* | 059+0,02 | 0,89+0,03* 2,46 2,27
TOL-2 | uronp 1,41 +0,06* | 0,54+0,01* | 0,92+ 0,05* 2,61 2,12
centsiops | 1,61+0,07* | 0,58 +0,02* | 0,96 +0,04* 2,77 2,31
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oonee 30 ner
Maif 1,65+ 0,05 0,78+ 0,03 1,05+ 0,04 2,13 2,30
KOHTPOJIb | UIOJIb 1,86 + 0,08 0,83+0,03 0,81 +0,02 2,38 2,35
CEHTIOPh 1,85+ 0,08 0,75+0,03 1,06 £ 0,04 2,46 2,45
OAO Mai 1,37+0,06* | 0,51+0,02* | 0,85+ 0,08* 2,66 2,21
3Tty | FOTE 1,54+0,07* | 0,53+0,02* | 1,01 +0,04* 2,91 1,11
centsiopr | 1,63+0,07* | 0,49+0,01* | 0,82 +0,03* 3,32 2,59
Mai 1,40+ 0,06* | 0,56 +0,02* | 0,89 +0,03* 2,50 2,20
TOU-2 | wrons 1,32 +0,06* | 0,49+0,02* | 0,88 +0,03* 2,69 2,06
cenrsiopr | 1,02+0,04* | 0,28+0,01* | 0,68 +0,02* 3,64 3,09

Ipumeuanue — * — 0ocmosepHwie 3Haverus ucciedyemulx nokazameneti npu p < 0,05.

B pesynbpraTe cpaBHEHHs JAHHBIX MO COJEPKAaHUIO (POTOCHHTETHUECKUX MUTMEHTOB
B JIUCTBSIX Oepe3bl MOBUCIION M3 KOHTPOJIGHBIX YCIOBHH M HMCCICAYEMBIX IPOMBIIUICHHBIX
MPEINPUATHH BBISBIECHO, YTO B OOJIBIIMHCTBE BAPUAHTOB KOJIMYECTBO MUTMEHTOB B KOHTPOJIE
JIOCTOBEPHO BHIIIE. VICKITIOUCHIE COCTABIIIO COJIEPKaHNEe KAPOTUHOMIOB B YCIIOBUSX BO3JICH-
ctBus BeIOpocoB TOLI-2 B cenTsiOpe B kateropuu 1o 20 jer.

Haunbonee WHTEHCHBHOE TPEBHIIICHNUE CONCPIKAHUS MUTMEHTOB KOHTPOJIBHBIX 3HAYEC-
uuii (B 1,26 pasa) Ob110 XapaktepHo it xsopoduiia b B Mmae y 6epessl B rpymme 1o 20 Jer,
npouspactaronieil BOmm3u TOLl-2. MakcuManbHOE CHIXKEHHE COJCpXKAHUS IUTMEHTOB
M0 CPaBHEHUIO C KOHTposieM — B 1,56—-2,68 pa3za — Habm0a10Ch B CEHTSOpe y Oepesbl MoBUC-
noii B rpymre nocie 30 set Boym3u TOL-2.

Pe3ynbTarhl AUCIEPCHOHHOTO aHadN3a CBUAETENBCTBYIOT O HAUYHMH JOCTOBEPHBIX
pas3IuuHii MEXKIy BHIOOPKAMH 3HAYCHUN KOJUYECTBA MUTMEHTOB Oepe3bl TOBHCIOW B KOHT-
poJe 1 BOMM3U NPOMBIILICHHBIX TPeAnpuATUi (Fpacr. (1, 16) = 23,14 + 421,78; Fipur. (1, 16) =
= 4,49 mpu p < 0,05).

Pesynbrarel ompenenenus copepx aHus (HOTOCHUHTETHYECKHX MUTMEHTOB B JIMCTHSIX
torosis mupamuaanpaoro Populus pyramidalis Roz. npezacrasienst B Tabmuie 2.

Tabmnmia 2. — Conepxanne (HOTOCMHTETHYECKUX MUTMEHTOB B JINCTHSIX TOMOJISI TUPAMHUIATHHOTO
Populus pyramidalis Roz.

Ot6op npo6 COI;:STZ‘:E)%EPE;\E?LFOB’ xnopogunna | xaopoguni (a+b)
Mecro Bpems XJ10pohHILT KApPOTHHOMEI | ¢ opurrb Kapomunoudul
a | b

10 20 ner
Maii 1,80+0,08 | 0,68+0,02 | 1,17 +0,05 2,63 2,13
KOHTPOJIb | HIOJTh 195+0,09 | 0,83+0,03 | 1,07+0,04 2,33 2,59
CEHTS0Ph 1,74+0,08 | 0,49+0,01 | 1,26 +0,05 3,58 1,76

20-30 net
Maii 1,49+0,06 | 0,67+0,02 | 1,01+0,04 2,24 2,13
KOHTPOJIb | HIOJIb 1,68+0,07 | 0,60+0,02 | 0,95+0,04 2,78 2,41
CEHTI0ph 1,86 +0,08 | 0,69+0,02 | 1,43+0,06 2,68 1,78
Maii 0,60+0,02* |0,21+0,01*| 0,37 +0,01* 2,86 2,19
OAO | uronp 1,27 £0,05* |0,41+0,01*| 0,97+0,04 3,10 1,73
«'3JIuH» | cenra6ps | 1,19 +0,05* |0,30+0,01*| 0,85+ 0,03* 3,96 1,75

6onee 30 ner

KOH- Maii 161+0,07 | 058+0,02 | 1,04+0,04 2,77 2,11
TPOJIb UIOJb 192+0,09 | 094+0,04 | 1,24+0,05 2,04 2,31
CEHTS0Ph 2,47+0,10 | 0,99+0,04 2,0+0,09 2,50 1,73
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0AO man 1,15+ 0,05* | 0,36 +0,01* | 0,88 +0,03* 3,19 1,72

«3JTuH)y | HOIb 0,96 = 0,04* 10,30+ 0,01*| 0,54 +0,02* 3,20 3,13

centssopr | 1,88 +£0,08* |0,51+0,02*| 1,32 +0,06* 3,69 1,81

Mai 1,30+ 0,06* | 0,42 +0,02* | 0,84 +0,03* 3,10 2,05

T3ILI-2 HIOJTb 1,06 +£0,04* | 0,40+ 0,02* | 0,65+ 0,02* 2,65 2,24

centsiopr | 1,17 +£0,06* | 0,44 +0,02* | 0,79 + 0,03* 2,66 2,73

Ipumeuanue — * — 0ocmosephwie sHaverus ucciedyemuvlx nokazameneti npu p < 0,05.

B oxpyxennn OAO «I'3JIuH» HabmrogaI0Ch MOBBIIEHHOE COACPIKAHWE MUTMEHTOB
B rpynne nocie 30 JeT B Mae M aBrycTe; Ce30HHas IMHAMHKA COZEp KaHUsI MUTMEHTOB (oTo-
CHHTE3a B JIMCTBSAX TOMOJS MUPAMUIATIBLHOIO, IPOU3PACTAIOIET0 B KOHTPOJIBLHOW 30HE, Xapak-
TEPU30BAIACh MOBBIIICHHBIM COJICPKAHUEM ITUTMEHTOB B BO3pacTHOM rpytie /10 20 JieT o cpas-
HEHUIO ¢ rpymnmnoi nocine 30 et B Mae u uioje, a Jajiee, B CEHTA0pe, MPOUCXOIIIO CHIKEHUE
YPOBHSI TUTMEHTOB Y MOJIOJIBIX NpeAcTaBUTENEH (Tabauna 2).

[IpencraButenu rpynmnsl 20-30 1et Bo Beex 30Hax u 6onee 30 et — B mpejesiax KOHT-
posst 1 OAO «I'3JIuH» xapakTepu30BaIMCh MOBHIIIICHHBIM KOJIMYECTBOM IMUTMEHTOB B CEH-
TA0pe M0 CPAaBHEHUIO C MAeM.

B pesynbraTe cpaBHEHHS AAHHBIX MO COJAEPKAHUIO (POTOCHHTETUYECKUX MUTMEHTOB
B JIUCTBSX TOTOJS MUPAMUJAIBHOTO U3 KOHTPOJIBHBIX YCIOBUN U UCCIIEIYEMBIX MPOMBIIILICH-
HBIX MPEANPUSATHIA BBISBICHO, YTO B OOJIBIIMHCTBE BAPHAHTOB KOJUYECTBO MUTMEHTOB B KOHT-
pode 6b110 BhIIe. VICKITIOUeHHE COCTAaBUIIO CO/Iep)KaHUEe KapOTHHOMIOB B BO3PACTHOMN TpyIIIIe
20-30 net B ycnoBusax Bo3zzaeiictus BoiOpocoB OAO «I"'3JIuH» B utone.

Pe3ynpTaThl AMCTIEPCHOHHOTO aHANIM3a CBUIETEIHCTBYIOT O HAIMYUH JIOCTOBEPHBIX pa3-
JUYUN MEeXIY BRIOOPKAMU 3HAUEHHUH KOJTMYECTBA MUTMEHTOB TOIOJS MTUPAMHUIATBHOTO B KOHT-
poJie ¥ BOIM3HU NPOMBIIUICHHBIX TPeAnpUsITHH (Fgacr. (1, 16) = 13,66 + 688,6; Fipur. (1, 16) =
= 4,49 pu p < 0,05).

Pesynbrarel onpenenenus copepaHus (HOTOCHHTETHUECKHUX MUTMEHTOB B JIUCTHSIX
KieHa octposnuctaoro Acer platanoides L. nmpencrasiens! B Tabmwuiie 3.

Ta6n1z1ua 3. - Coz[epxcaHI/Ie (I)OTOCI/IHTeTI/I‘{eCKI/IX IMUIMCHTOB B JIMCThAX KJICHA OCTPOJIMCTHOTO
Acer platanoides L.

Ot6op mpob Conepxanue [T MEHTOB, xaopogunra| xaopodunn (a+b)
MT/T CBIPO MacChl
Mecro Bpems XJIOpodHHILT kapoTuHom b | P oquunb | kapomunoudn
a | b

10 20 ner
Maii 285+0,12 | 1,13+0,05 | 1,52+0,07 2,52 2,19
KOHTpOIIb | HIOJIb 2,79+0,13 | 097+0,04 | 1,83+0,08 2,86 2,06
cearsiopp | 2,73+£0,12 | 1,20+£0,05 | 1,50=+0,07 2,28 2,61
OAO Maii 1,08 +0,04* | 0,36 +0,02* |0,42 +0,01* 2,97 3,41
T3y, | HHoTE 1,31+0,06* | 0,43+0,01* |0,74 +0,03* 3,05 2,35
centsiopp | 2,27 £0,10* | 1,09 + 0,04* | 1,31 + 0,06* 2,09 2,56
Maii 1,66 +0,07* | 0,65+0,02* |0,94 +0,04* 2,55 1,71
TOL-2 | urons 1,65+ 0,07* | 0,58 +0,02* |0,97 +0,04* 2,84 2,30
cearsioppr | 1,714+ 0,08* | 0,64 +0,02* |1,02 +0,04* 2,67 2,13

20-30 set
Maii 296+0,13 | 1,42+0,06 | 1,69+0,07 2,08 2,31
KOHTPOJIb | HIOJb 296+014 | 141+0,06 | 1,74+0,08 2,10 2,51
cearsiopp | 2,75+0,13 | 1,65+0,07 | 1,50+ 0,07 1,66 2,93
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Oxonuanue mabauyvt 3
OAO Maif 1,51+0,07*| 0,51+0,02* | 0,89 +0,03* 2,97 2,27
T3, | OTE 1,97 +0,08* | 0,60+0,02* |1,03+0,04* 3,28 2,50
centsiops | 2,74+0,13 | 1,13+ 0,05* | 1,49 +0,05 2,35 2,60
Mai 1,49+ 0,06* | 0,57 +£0,02* |0,98 +0,04* 2,61 1,94
TOL-2 | wrons 1,98 +£0,09* | 0,79 +0,02* |1,05+ 0,04* 3,03 2,50
cenrsiopr | 2,57 +0,10* | 1,24 +0,05* |1,73 +0,04* 2,67 2,13
6onee 30 ner

Mai 2,67+0,11 | 1,31+0,06 | 1,44+0,06 2,04 2,09
KOHTPOJIb | HIOJIb 2,53+0,10 | 1,07+0,04 | 1,25+0,05 2,35 2,87
cenrsiopr | 2,82+0,13 | 1,42+0,06 | 1,47 +0,06 1,99 2,88
0AO Maif 2,14 +0,10* | 1,22 +0,05* |1,01+0,04* 1,76 3,32
3T, | HOTE 2,21+0,10* | 0,97 +0,04* |1,76 +0,08* 2,28 2,24
cenrsiopr | 1,90 +0,09* | 0,67 +0,02* | 0,98 + 0,04* 2,85 2,63
Mai 1,98 +£0,09* | 0,79 +0,02* |0,99 + 0,04* 2,51 3,15
TOU-2 | urons 2,01+0,08* | 0,82+ 0,03* |1,03+0,04* 2,45 2,74
centsiops | 1,42 +£0,06* | 0,61 +0,02* |0,91 +0,04* 2,32 2,68

Ipumeuanue —* — docmosepHbie 3uauenus ucciedyemuvix noxazamenei npu p < 0,05.

B cenTsa0pe y npencraBureneil Bo3pacTHOW rpynmsl A0 20 JIeT coaepkaHue NTUTMEeH-
TOB (hoTocuHTe3a mpeBbimano kateroputo Oonee 30 ner B 30He BiamsiHus OAO «I'3JIuH»
u TDOII-2, a B Mae u utose, Ha000POT, ObLIO HIKE B rpymie A0 20 neT.

IIpu mpouspacTaHMM Ha KOHTPOJIBHOM TEppPUTOPUM B Hauyajle Nepuojia BereTalnuu
M €T0 CepearHe KJIEH OCTPOJIHMCTHBIN B Bo3pacte 110 20 yieT ortiuyacs 6ojee BHICOKHM KOJIH-
YeCTBOM MHUTMEHTOB, TOTJa Kak B CEHTsOpe 3TOT MoKa3zaTeib y MpeACTaBUTENeH TaHHOU
KaTeropuu ObLT HIDKE, yeM B Tpymie 6omnee 30 jeT.

Knen octponucTHblif B rpynmne 6osee 30 jeT xapakTepu30BaJiCsi 0COOEHHOCTBIO TOBBI-
HIEHHOTO cojepxaHusl (POTOCHHTETUYECKUX MUTMEHTOB B Ma€ IO CPaBHEHMIO C CEHTAOpEM
Ha Tepputopusix OAO «I"'3JIuH» u TOLI-2 u Gosiee BBICOKMM YPOBHEM MHUIMEHTOB B CEHTSIOpe
[0 CPaBHEHHIO C MaeM IpHU MPOU3PACTAaHUH HA KOHTPOJIbHOU Teppuropuu. [IpeacraBurenu
oT 20 o 30 ner OoTIMYaJINCh IMOBBIMIEHHBIM COACPKAHUEM IHIMEHTOB B Mae B KOHTPOJE
U B CEHTSI0pe — B YCIIOBHSIX pazBuTus BO3u TOLI-2.

B pesynbraTte cpaBHEHMs JaHHBIX MO COAEP)KAHUIO (POTOCHHTETUUYECKUX IMUTMEHTOB
B JIUCTHSIX TOMOJSI MUPAMUAAIBHOTO U3 KOHTPOJIBHBIX YCIOBUH U HCCIIEIYEMBIX MPOMBIILI-
JICHHBIX NPEANPHUATUN BBISABICHO, YTO B OOJBIIMHCTBE BAPUAHTOB KOJUYECTBO MUIMEHTOB
B KOHTpoJie ObUIO BbIIE. VICK/IIOUEHNE COCTaBIIIO COZIEp )KaHNE XJIopopuilia a U KapOTHHOU-
noB B ceHtsa6pe 2019 r. B rpynmne 20-30 net BO6au3u OAO «[3JIuH».

Haubonee uHTeHCHBHOE MPEBBIIIEHNUE COIEP)KAHUS MUTMEHTOB KOHTPOJIBbHBIX 3HAUe-
HUil (B 1,22 paza) ObUIO XapakTepHO JUIs KapOTHHOWIOB B HIOJIE y KJIEHA OCTPOJIMCTHOTO
B rpymne nocie 30 net, npouspacratomniero Boimsu OAO «'3JIuH».

Pe3ynbrarhl QUCIIEPCMOHHOIO aHaIN3a CBUAETENBCTBYIOT O HAJIUYMM JOCTOBEPHBIX
pa3nuyMii MeX 1y BHIOOpKaMU 3HaYeHUH KOJMYECTBA MUTMEHTOB KJIEHA OCTPOJIMCTHOTO B KOHT-
poiie u BONMU3YU NPOMBIIUICHHBIX TPeANpUITHH (Fgacr. (1, 16) = 7,50 + 218,70; Fipur. (1, 16) =
= 4,49 mpu p < 0,05).

PesynbTarhl omnpeneneHuss cojepkaHus (OTOCUHTETUYECKUX HMUTMEHTOB B JIUCTHAX
munbl Mekoaucthoi Tilia cordata Mill. mpencrasiens: B Tabnuie 4.
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Tabmuna 4. — Conepkanne GOTOCUMHTETHUECKUX MTUTMEHTOB B JIMCTHSX JIUIBI MEITKOJTHCTHON
Tilia cordata Mill.

Orbop pod COISS):izE)Zgﬁii};fOB’ xnopoguana| xaopoguan (a +b)
Mecto Bpewms XJ0pOQHILT xiopoguanb) - kapomunoude:
p, | b KapOTHHOMIBI
1o 20 net
Maii 2,37+0,06 | 0,81+0,01 | 1,47 +0,02 2,93 2,17
KOHTPOJIb | UIOJb 3,14+0,15 | 1,31+0,06 | 1,62 +0,07 2,39 2,15
CEHTSIOpb 2,66+0,12 | 1,48+0,06 | 1,61+0,07 1,79 3,88
OAO Mai 2,15+0,10* | 1,06 +0,04*| 1,25+ 0,06* 2,03 2,57
3T H, |0 3,40 £ 0,15* | 1,57 +0,07* | 2,01 + 0,09* 2,17 2,47
CEHTSIOph 1,72 +0,08* |0,52+0,02* | 0,84 +0,03* 3,30 2,66
Maii 3,15+ 0,04* |1,45+0,01*|1,95+0,01* 2,17 2,36
TOL-2 | urons 1,98 +0,09* | 0,87 +£0,03* | 1,10 + 0,05* 2,28 2,59
CEHTSIOph 2,07 £0,08* | 1,01 +0,04*|1,14 +0,05* 2,05 3,05
20-30 net
Maii 244+0,06 | 0,96+0,01 | 1,54+0,02 2,54 2,70
KOHTPOJIb HIOJb 2,61+0,12 | 1,18+0,05 | 1,26 +£0,05 2,21 2,45
CEHTAOPH 2,08+0,08 | 1,16+0,05 | 1,26 +0,05 1,79 3,42
OAO Mai 1,80 +£0,08* | 0,76 = 0,03* | 1,04 + 0,04* 2,37 2,46
3Tty HIOJIb 1,68 +0,07* | 0,60+ 0,02* | 1,01 + 0,04* 2,80 2,26
cerrssops | 1,90+ 0,09* | 0,80+0,03* | 1,07 + 0,04* 2,38 2,27
Maii 2,02 +0,02* | 0,84 +£0,01*| 1,24 +0,01* 2,40 2,31
TOoLU-2 HIOJIb 1,96 +0,07* | 0,86 +0,03* | 1,09 &+ 0,04* 2,28 2,59
centsiopp | 2,42+0,11* | 1,06 +0,04*| 1,25+ 0,05* 2,28 2,50
oounee 30 net

Maii 2,51+0,07 | 0,99+0,01 | 1,56 +0,02 2,54 2,24
KOHTPOJIb HIOJIb 2,62+0,10 | 1,10+0,05 | 1,58 +0,07 2,38 2,35
CEHTSAOPb 253+0,12 | 1,54+0,07 | 1,49 +0,06 1,64 2,72
OAO Mai 1,66 +0,07* | 0,60+ 0,03* | 1,04 + 0,04* 2,77 2,18
«3 Tk HIOJIb 1,99 +0,09* | 0,85+ 0,02* | 1,23 + 0,05* 2,34 2,31
cenrsiops | 1,99+0,08* |0,85+0,03*| 1,13 + 0,05* 2,34 2,50
Maii 1,91 +0,04* | 0,76 +=0,02* | 1,06 = 0,02* 2,51 2,52
TOLI-2 HIOJIb 3,04 £0,14* | 1,35+ 0,06* | 1,84 + 0,08* 2,25 1,34
centsiopp | 1,93+0,08* | 0,78 +0,03*| 1,0+ 0,04* 2,47 2,61

Jlunma MeNKONIMCTHas B OTJIMYME OT OCTAJIBbHBIX M3y4aeMbIX JAPEBECHBIX PacTEHUN
B MEHBIIIEH CTENEHU XapaKTepU30BallaCh HAINYUEM KaKUX-TH0O0 TeHIEHINI U3MEHEHH B CO-
Jep>KaHUM TUTMEHTOB (OTOCHHTE3a. Tak, B IUCTHAX JUIBI MEJIKOJIUCTHOM, TTPOU3PACTAIOIICH
B OKPY>KEHHH ITPOMBIIIUIEHHBIX NPEANPUATHII,B Mae Ha0Ir0/1a1ach 3aKOHOMEPHOCTh POCTa CO-
Jep>KaHusl MUTMEHTOB (JOTOCUHTE3a OT BO3pacTHOM rpymiibl 6osee 30 JeT K npeacTaBUTENSIM
10 20 ner. Ha KOHTpOJBbHON TEPPUTOPUM B Hayaje MEepHoJa BEreTalluy JUa MEIKOJINCTHAS
B Bo3pacte mocie 30 yer orimyanack 0ojiee BRICOKMM KOJWYECTBOM MUTMEHTOB, TOT/Ia Kak
Janee B CEHTSAOpe STOT MOKazaTellb y MpeCcTaBUTeNe AaHHOW KaTeropuu ObUT HIDKE, YeM
B rpynie 1o 20 ner.

TenneHuus CHIKEHUS coaep)kaHus (OTOCHMHTETHMUYECKHX IUIMEHTOB B CEHTSIOpe
1o cpaBHeHHUIO ¢ MaeM HaOmonmanack Ha Tepputopusix OAO «I3JluH» u TOII-2 B rpynmne
1o 20 ner. B rpynmnax 20-30 net u 6onee 30 set B ceHTSIOpe coJepxKaHUe MUTMEHTOB OBLIO
BhIIIIE, YeM B Mae mpu pocte B okpykeHnu OAO «I'3JIluH» u TOLI-2.
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B pesynbrate cpaBHEHMS NaHHBIX IO COAEPKAHUIO (DOTOCMHTETUYECKUX MUTMEHTOB
B JIUCTBSIX U3 KOHTPOJIBHBIX YCIOBUN U UCCIIEAYEMbIX MPOMBIIUICHHBIX TPEIIPUITUN BbISB-
JICHO, YTO B OOJBIIMHCTBE BapUAaHTOB KOJMYECTBO MUTMEHTOB B KOHTpOJE ObUIO BbImIE. M-
KJIIOYEHHE COCTaBUIIO coaepxkanue xyopodumia b B 2019 r. B Bo3pacTHo# rpymme g0 20 jier
B Ma€ M BCEX MUTMEHTOB B HMIOJIE B YCIOBUAX Bo3aeHCTBHs BbIOpocoB OAO «I'3JIuH», a Tak-
K€ KOJIMYECTBO BcexX MUrMeHToB BOM3u TOL(-2 B mae. [IpeacraBurenu TUIbl MEIKOIUCTHON
ot 20 no 30 ner B 2019 r. omiiMuanuce 60J€e BHICOKUM MO CPABHEHHMIO C KOHTPOJIEM COJIEp-
JKaHueM xjopoduiuia a B ceHTsaope Bomm3u TIII-2, a rpynma 6osee 30 et — BceX MUTMEHTOB
B MIOJIE HA 3TOM K€ TEPPUTOPHH.

Haubonee 3HaunTensHOe NPEBHIIICHUE COACPKAHUS MIUTMEHTOB KOHTPOJIbHBIX 3HAUe-
Huii (B 1,79 pasa) Obu10 XapaktepHo s xyopodumia b B mae 2019 1. y JIHITBI METKOTUCTHON
B rpynne 1o 20 ner, npouspacraromeit BOau3n TOI[-2. MakcuManbHOE CHIDKEHHE COAepIKa-
HUSI TUTMEHTOB I10 CPaBHEHHUIO ¢ KOHTpousieM — B 2,41-3,78 pa3a — Habmonanocs B mae 2018 r.
y Junbsl MenkonucTHoi B rpynne nocie 30 ner Bonm3zu OAO «I'3JIuH», a MunumansHoe —
B 1,14-1,24 pa3a — B mae 2019 r. B rpymnme 20-30 set Ha Teppuropuun TOLI-2.

Pe3ynbTaThl AUCIEPCHOHHOTO aHAIN3a CBUACTENbCTBYIOT O HAJIMYUU JOCTOBEPHBIX pa3-
JUYUNA MEXIy BBIOOPKaMU 3HAUEHUN KOJMYECTBA MHUIMEHTOB JIMIBl MEJIKOJIMCTHON B KOHT-
poJie ¥ BOIHM3U MPOMBIIUICHHBIX NPeAnpHATHH (Fgpacr. (1, 16) = 21,08 + 277,44; Fipur. (1, 16) =
= 4,49 npu p <0,05).

B nenom, ecnu cpaBHMBaTh yCIOBHS MPOU3PACTAHUS JIPEBECHBIX PACTEHUN Ha ABYX
UCCIIETyeMbIX TEPPUTOPHSX, TO 3a HCCIEAYEMBIi MepHo] y Oepe3bl MOBUCION, KIIeHa OCTPO-
JMCTHOTO W JIUIIBI MEJIKOJMCTHOW B OOJIBIIMHCTBE BAPHAHTOB HAOIIOJAIOCH OOJiee HHU3KOE
coJiep’KaHue MUTMEHTOB (DOTOCHHTE3a MO CPABHEHHIO ¢ KOHTPOJIBHON TEPPUTOPHUEH O] BIIU-
ssaueM BeIOpocoB OAO «I'3JIuH», comepkammx B CBOEM COCTaBe O-KCWJION M OyThianera,
a'y TOHoJjsl mupaMuJanbHoro — Ha Teppuropun TOL(-2, B BRIOpocax KOTOPOH MPHCYTCTBYET
Oen3z(a)mupeH.

3ak/roueHue

XapakTep U YpOBEHb COJIep:KaHUs XJIOPOPUIIIOB U KAPOTUHOHUIOB B MpoOax JTUCTHEB
JPEBECHBIX PACTEHUN HAXOAUJICS B ONpPEAEIEHHON 3aBUCUMOCTH OT MX BO3pacTa.

VY 6epe3bl MOBUCION B OOJBIIMHCTBE BapUAHTOB HAOIIOAATIOCH MOBBIIMIEHHOE COJIEP-
YKaHUe XJIOpOPUIIIOB U KAPOTUHOUIOB B JIMCTHSIX MpEJICTaBUTENIEH BO3pAaCTHOM Ipymiibl 10 20
JIeT Ha IPOTSKEHUH BCETO MEpPHOJia BEreTallM; NPeJCTaBUTENN 3TOM IPYIIbl XapaKTEepU30-
BaJIUCh MOBBIIICHHBIM KOJIMYECTBOM ITUTMEHTOB B Mae M0 CPaBHEHUIO C CEHTSOpEM; B OCTallb-
HBIX BapHaHTax Uil KaKOH-TMOO0 OAHON BO3PACTHOM I'PYMIIBI HA BCEX UCCIETYyEMbIX TEPPUTO-
pUSX Takas TCHJICHIIMS BBISABIICHA HE ObLia.

B TexHOTeHHBIX YCIOBHUSX y TOMOJS MUPAMHUAATBLHOTO HAOII0JAIOCh MOBBIIICHHOE
coJiep’kaHue MUTMEHTOB B rpymme nocie 30 jJeT B Mae U aBrycre; B KOHTPOJIBHOM 30HE,
HA00OpOT, TMOBBIINIEHHOE COJEpKAHWE MUTMEHTOB IMPHUXOAWIOCH Ha KaTeropuio a0 20 jer
B Mae u utose. Tononps nupamuaanbHeli B Bo3pacte 20-30 et Bo Bcex 30Hax U Oonee 30 jer —
B mnpeaenax KoHTpoiss U OAO «I'3JIluH» xapakTepu3oBajicsi MOBBIILIEHHBIM KOJIMYECTBOM
MIUTMEHTOB B CEHTSIOpE 110 CPAaBHEHUIO C MAeM.

VY npencraBuTenel KiieHa OCTPOJIMCTHOIO BO3pAacTHOW rpynisl 10 20 JeT coaepkaHue
MUTMEHTOB (OTOCHHTE3a B CEHTIOpe MpeBbIlano Kareroputo 6osnee 30 jeT B 30HE BIMSHUS
OAO «I'3JIluH» u TOLI-2, a B Mmae u utoje, Ha000poT, OO HIKE B rpymie 10 20 net. Knen
OCTPOJIMCTHBIA B Tpyrmme 6onee 30 yjeT XapakTepu3oBajiCcs OCOOCHHOCTHIO TOBBIIICHHOTO
cojiepkaHus (POTOCHHTETUYECKUX MUTMEHTOB B Mae MO CPABHEHHUIO C CEHTSAOpEeM Ha TeppHu-
topusax OAO «I'3JIluH» u TOII-2. IIpeacraBurenu ot 20 qo 30 J€T OTIMYAIUCH MOBBIIICH-
HBIM COJICp’)KaHHEM MUTMEHTOB B Mae B KOHTPOJIC U B CEHTSIOpEe — B YCJIOBHUSX Pa3BUTHS

BOm3n TOLI-2.
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Jlunma MeNKOJIMCTHAas B OTJIMYME OT OCTAJIbHBIX M3y4aeMbIX JAPEBECHBIX PacTEHUN
B MEHbIIEH CTENEHM XapaKTepU30BaJach HAJIMYMEM KaKHUX-JIMOO TEHJICHLUMH W3MEHEHUH
B COZICp)KaHUU MMUTMEHTOB (POTOCHHTE3A.
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