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Annomayua. B ctarbe aHAMU3UPYIOTCS PE3YIbTAaThl IO COACPXKAHHIO OOIIEH M 3K30Te€HHOM
cepsl B xBoe Pinus sylvestris, mpouspacraiomeil B ycaoBusix orBaja KeapoBCKOro yroibHOro
paspesa.

BbIsiBIIeHBI HEKOTOpBIE H3MEHEHHs IPOLECCOB MeTabosi3Ma, KOTOpble BBIPAKAINUCH B
AKKYMYJIIUW JUOKCHUAa CCPbI. B xBoe COCHBI OTMEYEHO YBCIMYCHHUEC HOAHHOI'O ITIOKas3aTeyisd B
cpenHeM Ha 18-32% OTHOCUTENIBHO KOHTPOJISL.

VYpoBeHb HAKOIUIEHUS! SK30T€HHOM Cepbl B UCCIIEAYyEeMbIX 00paslax He MpeBbICUI (POHOBBIX
3HauYeHUH. DKCIEpUMEHTAIbHbIE JJaHHBIE MOXKHO HCIOJIb30BaTh B OLIGHKE COCTOSHHS JIPEBECHBIX
pacTeHui B TEXHOTEHHOM Cpefe.

Abstract. The article analyzes the results of the content of total and exogenous sulfur in the
needles of Pinus sylvestris, growing in conditions of the Kedrovsky coal mine. Some changes in
metabolic processes were revealed, which were expressed in the accumulation of sulfur dioxide.

In pine needles an increase in this indicator was observed on average by 18-32% relative to
control.

The level of accumulation of exogenous sulfur in the samples under study did not exceed the
background values. Experimental data can be used in assessing the state of woody plants in
anthropogenic environment.

Knrouesvle cnosa: Pinus sylvestris, xBosi, akkyMyJIsitiusi, cepa, YroJbHBIH OTBAII.
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JloGplua yriis HAHOCHUT OIPOMHBIM Bpel €CTECTBEHHBIM MECTOOOUTaHHUSIM pacTeHUH,
MPOUCXOJAT  WU3MEHEHHs MPUPOAHBIX  JIAHAMA(TOB, KOTOPHIE  BBI3BIBAIOT  JETpajaliio
OuoreoneHo30B. Ilpu OTKPBITBIX TOpPHBIX pa3pabOTKax TMbUIEBbIE BHIOPOCHI  COCTaBISIOT
3HAUUTENIbHYIO JIOJI0 B IIOTOKE TIOJUTIOTAHTOB, 3arps3HsIOmUE arMocdepy M TNPHUBOAALINE K
TEXHOT€HHbIM aHOMalMsIM Mo4B. M30BITOUHOE KOJMYECTBO OTXOAOB, MOCTYMAIOUIUX B IMpOIlecce
(YHKIIMOHUPOBAaHUS TOPHOAOOBIBAIOIINX MPEANPUATUN, MPUBOAUT K HAPYUIEHHIO YCTONYHMBOIO
paBHOBeCHS B TPUPOAHBIX dKocucTeMax. Haubosnee YyBCTBUTEIbHBIMH K BO3JEHCTBHIO
MOJUTIOTAHTOB SBJISIFOTCS XBOMHBIE ApeBecHbIe pacTeHus. OCHOBHOM JecooOpasyroleil mopoaoi Ha
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TEPPUTOPUHN YIJICTIPOMBILIUIEHHOTO OTBana sBisierca Pinus sylveatris L. COCHOBbIE HacCaKICHHS
JUTTENIFHOE BpEeMsI HCIBITHIBAIOT BO3ACHCTBHE IPOMBIIUIEHHBIX BBIOpOCcOB KemepoBckoro
yroiabHOro paspe3a. OHM NOIIOIIAIOT U HEUTPATU3YIOT YacTb aTMOCQHEpPHBIX IOJUIFOTAHTOB,
3aJIepKUBAIOT IbUIEBBIE YACTUIIBI, COXPaHsIsl IPUIIETAIOIINE TEPPUTOPHH OT aryOHOro BO3AeHCTBUSA
AKOTOKCHUKAHTOB [ 1].

JlnutenbHOE BO3JEHCTBUE TEXHOTCHHBIX 3MMCCHI B HEBBICOKHMX KOHILICHTPALMAX BBI3BIBACT
1yOOKHE HapylIeHUs BaKHEHIIMX IpoueccoB oOMeHa BemiecTB. lloBpexneHus Ha YpOBHE
MeTa0oau3Ma SBIAIOTCA OYCHb OINACHBIMH, IOCKOJBbKY B TAKMX YCIOBMSIX PE3KO IOBBIIIAETCS
BEPOATHOCTh HAKOIUICHWS B PACTUTEIBHBIX TKaHAX LUTOTOKCUYECKMX COCAUHEHUMN, CHUYKACTCA
YCTOMYUBOCTh M TMPOAYKTUBHOCTh PACTEHUH, YTO CIIOCOOCTBYET HAPYLICHUIO HKOJIOTHYECKOTO
pPaBHOBECHS B JIECHBIX DJKOCHCTEMax. Y JI€pEeBbEB 1101 BIMSHUEM IIO0YBBI M BO3AYXa,
UCIBITHIBAIOIIUX OOJBIINE TEXHOI'CHHBbIE HArpy3kd, OTMEuaeTcs akKyMmyisauus cepel [2-4].
HecMmotps Ha To, 4TO cepa sBISAETCS BaXXHbIM OMOTE€HHBIM 3JIEMEHTOM, IOBBIILIEHUE €€ COACPKAHUS
B XBOE€ BBI3BIBACT HapylIeHHE OOMEHHBIX MPOIECCOB. MHOTHE aBTOPHI OTMEYAIOT AKKyMYIISILIHIO
ceppl B XBOE€ COCHBI OOBIKHOBEHHOM B TEXHOI€HHBIX YcioBUsX [5-10], ogHako HEZOCTATOYHO
CBEICHUH O €€ pOJIM B MEXaHM3Max aJalTallud PacTCHHUM, MPOM3PACTAIOIIUX B IKOJIOTMYECKUX
YCIIOBUSX NIPOMBIIIJICHHBIX OTBAJIOB.

Llenv pabomvl — OUEHUTH OCOOCHHOCTH HAKOIUICHHS OOLICH M SK30T€HHOW CEphl B XBOE
Pinus sylvestris L. B ycloBusIX IOPOJHOIO OTBaJIa yrojabHOTO paspesa «KeapoBckuii».

Mamepuan u memoowl ucciedosanus

Wccnenosanus nposeneHsl B 2015-2016 rr. O0beKTOM HCCIEIOBAHUM CITYKUIIU HACAKICHUS
COCHBI OOBIKHOBEHHOU (Pinus sylvestris L.), mpou3pacTaronue Ha TEPPUTOPUH TOPOIHOTO OTBAJIA
yroibHOro paspesa «KeapoBckuii». DKCIIEpUMEHT MPOBEAEH Ha JIBYX IUIOLIAJIKaX HAOIIOJeHHUI:
KOHTpPOJIb — (OHOBBIN YYaCTOK, PACIOJOXKEHHBIH B 5 KM OT HOPOAHOIO OTBaja, ONbBIT —
CIUTAHMPOBAHHBIA TMOPOAHBIA OTBaJl CO CQOPMUPOBAHHBIM  (DUTOLEHO30M €CTECTBEHHOTO
npoucxoxaerus. OTBall MMeeT pPaBHUHHO-HAKJIOHHBIA penbed ¢ BBICOTOM 58 M, momanb
cocraBimsieT 599,3 ra, Bozpact — 30-35 ner. OmnpexneneHue conep:KaHus CEPbl NPOBOAMIN
cnekrpodoromerpuueckuM MmerogoM [11]. Craructudeckas oOpaOOTKa MONYYEHHBIX JaHHBIX
BBITIOJIHEHA ¢ TTIOMOIIIbI0 cTanaapTHoro naketa mporpamm STATISTICA 8.0. for Windows.

Pesynomamot u obcyscoenue

3arpsi3HEHUE BO3/lyXa MOKCHUJOM CEPbI MPUBOAUT K IMOIVIOLIEHUIO €r0 aCCUMUIISIIUOHHBIMU
opraHaMy XBOWHBIX TOpPOJ, YTO BJIEYET 3a COOOW TOBBINIEHWE HAKOIJIEHUS CEPhl B KIIETKaX,
W3MEHEHUE W HapylIeHHe MeTa0OoJIMYeCcKuX MpoleccoB. B muTeparype OTCYTCTBYIOT JaHHBIE TO
TOKCUYHOCTH CEPOCOAEPIKALIUX COCIUHEHHUI JJi1 pacTeHU, B OCHOBHOM OIIPEIEIIECHBbI MPEAEIbHO
JIOTTYCTHMbIE KOHIIGHTpPAIlMM TOKCUKAHTOB B BO3JIYIIHON cpele, MpH KOTOPBIX HaOIIOAaI0TCA
MIPOIIECCHI JIETPaIalliy JECHBIX coobmecTs [12].

[To MHEHMIO psizia UccieI0BaTeNeH, yPOBEHb HAKOIIJIEHHUS CEPhI B XBOE COCHBI, JJOCTUT AN
JIBOMHOT'O 3HAUEHHUS 110 CPABHEHUIO C KOHTPOJIBHBIM COAECPKaHUEM, CUUTAETCS TOKCUYHBIM [ 13, 14].

AHanu3 TpOBEJACHHBIX HCCIIESIOBAHHH MOKa3all, 4YTO B TEUYCHHE BETETAI[MH COIep KaHue 001eit
cepbl BapbupoBaio B npenenax 0,04-0,21% kaxk y KOHTPOJBHBIX, TaK M y ONBITHBIX 00pa3ioB. B
xBoe Pinus sylvestris, pou3pacTaloIle Ha MOPOJHOM OTBaje, OTMEUYCHO IIOBBIIIICHUE YPOBHS
cofiepaHus JaHHOTO TMoKa3arens B cpeaneM Ha 18-32%, mo cpaBHEHHUIO ¢ (POHOBBIMH PACTEHUSIMU
(Pucynoxk 1).
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Pucynok. Jlunamuika HakoruieHus oOried cepbl B xBoe Pinus sylvestris (cpennue manubie 3a 2015-
2016 rr.)

B wuwione w Hawanme aBrycra BBISIBJICHO HAWOOJbIICE VYBEIWYCHHE MMOTIOTHTEIHHOU
CIIOCOOHOCTH XBOM COCHBI 0ObIKHOBeHHOM oOT 0,14% no 0,21%. Tak, 5 wrons u 25 wurons
cofiepaHue OOIIel cepbl B XBOE COCHBI MTPEBBICUIIO KOHTPOJb B 1,3 pa3za, 4 aBrycta — B 1,6 pasa.
["a3omornorurenpHas CIOCOOHOCTh HCCIENYEMBIX IEPEBbEB OIMpeAeNsiiach HAMU [0 BEIUYHHE
9K30TCHHOH CEpPHI B €€ aCCUMWISIIIMOHHBIX OpraHax, KOTOPYIO HAXOAWIIH 110 Pa3HUIIC MKy 0OIen
cepoil B opraHe pacTeHHUsi U €€ cojiepkaHueM B KoHTposie. CoaepikaHue 3K30T€HHOW Cephl B
ACCUMHJISILIMOHHOM amfrapare COCHOBBIX HACAXKJEHUW CIYKUT JIOCTOBEPHBIM IIOKA3aTENIAM HX
WHUKAIIMOHHOM CIIOCOOHOCTH.

VYpoBeHb HAKOIIJICHUSI SK30T€HHOW Cepbl B XBoe Pinus sylvestris B UIOHE COCTABUJI B CPEIHEM
0,009%, B utone — 0,025%, B aBrycte — 0,036%. JlaHHBIC 3HAYEHUS MOTYT CIIY)KHTh IMPU3HAKOM
MIPOSIBJICHHS] HEOOMBIIINX KOJTHUYECTB CEPHI B aTMOc(hepe, He PEBHIIIAOINUX (POHOBBIE 3HAYEHUSI.

3aknouenue

B ycnoBusix mopoxnoro orana KeznpoBckoro yroiabHoOro paspesa B xBoe Pinus sylvestris
BBISIBIICHBI HEKOTOPbIE M3MEHEHUS IPOLIECCOB METa00IM3Ma, KOTOPhIE BEIPAXKATINCh B aKKyMYJISILIUU
JTMOKCH]IA CEPHI.

OTMmeueHO yBelMYEeHHE coJiep)KaHusl oOlIe cepbl B aCCUMIIALIMOHHOM armapare COCHbI B
cpenHeM Ha 18-32% OTHOCHUTENBHO KOHTPOJIA. YPOBEHb HAKOIUIEHUS SK30T€HHOM cepel B
UCCIIelyeMbIX 00pa3liax He MPEeBhICHIT (POHOBBIX 3HAYECHUH.

OKCIIepUMEHTAJIbHbIE JAHHBIE MOXKHO HCIIOJIb30BaThb B OLICHKE COCTOSHUSL JIPEBECHBIX
pacTeHui B TEXHOTEHHOM Cpelie.

Paboma evinonnena 6 pamrax peanuzayuu eocyoapcmeennozo 3aoanus QUL YVX CO PAH
(IIpoexm Ne 0352-2016-0002).
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