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ANHAMHMKA OXBOEHHOCTHU IIOBEI'OB PINUS SYLVESTRIS L.
1o BJIMAHUEM BbIBPOCOB ITPEJANIPUATUN XUMHNYECKOU
INPOMBIIIVIEHHOCTH B TIOHBACCE

Pinus sylvestris L., 0XBOGHHOCTb, a3POTEXHOT'€HHOE 3arps3HEHUE

CHuxeHue o0ObEMOB BBIOPOCOB 3arpsi3HAIONIMX BEIIECTB B arMocdepy B OTAEIbHBIX
KPYTHBIX IPOMBIIIJIEHHBIX PETUOHAX U B LI€JIOM 10 YKpPauHE MPUBEJO K YIYUILIEHUIO COCTOSHUS
IPEBECHBIX PAaCTEHUH, MPOM3PACTAIOIINX B 30HAX PACCEUBAHUS IPOMBIIIJICHHBIX 3MHCCHU.
OnHako COCTOSHUE OKpY’Kalollel cpenbl B OrpkaiiieM OyayleM OCTaHETCSl HAIPSKEHHBIM.
[ToBpexxaeHue 1 onaa XBOU Y XBOMHBIX BCJIEICTBUE a3POTEXHOTEHHOTO BO3/1€UCTBUS PUBOIUT
K YMEHBUICHHMIO €€ 3allacoB Ha PACTEHMSX, YTO B KOHEYHOM HUTOI€ MOXKET OTPa3UThCS Ha
MEPBUYHOI NMPOIYKIUH JipeBocToeB [1, 7].

[TpomOIKUTENBHOCTD )KU3HU XBOU — OIMH U3 YHUBEPCAIbHBIX IT0KA3aTENEH, OTPAXKAIOIINX
peakuuioo pacteHuil Ha crenupuky ycioBuid Mecta mpouspactanus [10] m Bo3melicTBhe
Ha HUX TEXHOTE€HHO 3arpsi3HeHHOW cpenbl [2, 5, 6, 12]. CoxpaHHOCTh XBOM WJIH CTENEHb
OXBOEHHOCTHM MOXKHO paccMarpuBaTh KaK OCOOEHHOCTb (PU3UOJOIMUYECKOTO COCTOSIHUS
COCHbI OOBIKHOBEHHOM B Pa3HBIX KJIMMAaTUYECKUX M 3KoJoro-reorpaduyeckux paonax [11].
B necHbIx s3kocucTeMax, MOBPEKACHHBIX M Pa3pyLICHHBIX BbIOPOCAMH METAJTyprUYeCcKOro
IIPOM3BOACTBA MPOAOKUTENBHOCTD KU3HU XBOU Pinus sylvestris L. cHUKaeTcs 10 TpeX JIET, a
BOJIM3W TIPEINPUATUN Y OTACIBHBIX JIEPEBHEB — /10 OAHOTO roja [8].

Llenpio Hamell pabOTHl OBUIO M3YYEHHE OXBOECHHOCTH Y POCTOBBIX Pa3HOBO3PACTHBIX
noberoB P. sylvestris B paiioHe, O/IBEP)KEHHOM BIUSHUIO XMMKOMOMHATA.

Hccnenosanus nposoauiu B ipeBoctosix I kinacca Bozpacra, mponspacrtaroniux B 0,3; 2,0; u
15,0 kM ot CITO “A30t1”. B ka10M HacaXI€HUH U3y4dalld H3MEHYHBOCTh MOP(HOMETPHUIECKUX
IIPU3HAKOB HE MeHee YeM y 15 nepeBbeB, poBojis 3—5 3aMepoB roIMYHOTO IPUpPOCTa MOOEroB,
JUIMHBI XBOM.

Cocrositnue npeBoctoeB P sylvestris B n3ydaeMOM paliOHE CBHACTEIBCTBYET O TOM, YTO
IIPOAOJKUTENBHOCTD JKU3HM XBOM M3MEHSUIACh y PAcTEHMH HAa MPOTSHKEHWHM MHOTHMX JIET
HAOJIOIEHNH TO-pa3HOMY B 3aBUCHMOCTH OT a’pOTEXHOI€HHOM Harpys3ku. V3meHuuBOCTH
KOJIMYECTBA Map XBOMHOK POCTOBBIX I0OEroB OOKOBBIX BeTBeH P. sylvestris 1o rogam
npejcTapieHa B Tadnuie 1. HarMenblliee KoJM4ecTBO XBOM Ha BETBAX BO BCE I0ibl HAOMIONEHUN
ObUIO OTMEUEHO Yy PAaCTeHMH BONM3M UCTOYHMKA 3arpsA3HEHUs. XOTA 3TO MOXHO OOBSCHHUTH
HE TOJIbKO KaueCTBEHHOW crnenu(ukoil NeHCTBYIONMX HA PACTECHHS IPOMBIIUICHHBIX
BBIOPOCOB, HO M, BOBMOKHO, MEHBIINM T'OJIMYHBIM MPUPOCTOM OOKOBBIX IMOOETOB y pacTeHUi
sToro npesoctosi. Korga komOuHar paboran He B MOJHYK MOILIHOCTh, HA OOKOBBIX moOerax
P, sylvestris coxpaHsinach XBOsI TPETHETO rofia ’KM3HU HE3aBUCUMO OT PACCTOSIHUS /10 UCTOYHHUKA
3arps3HEHUs, IPUYEeM MAaKCUMaJIbHBIH YPOBEHb OXBOEHHOCTH IOOEroB, OCOOEHHO JBYX- M
TPEXJIETHETO BO3pacTa, ObUT OTMEUEH y pacTeHUil (POHOBOM 30HBI 3arpsizHeHMs. B mpupomHbix
YCIIOBHSIX KOPEHHBIX JiecoB CeBepHOro Ypana HpOJOKUTENBHOCTD XKU3HU XBOU P. sylvestris
cocTasisina 5—8 net, a uHorna — u 10-11 ner [7].

OXBOEHHOCTb [JBYXJIETHUX II00€roB y pacTeHUd (OHOBOW 30HBI 3arpsi3HEHUS B
1995-1996 rr. 6b11a B 1,2—1,4 pasa, a TpexneTHux — B 2,7—14,8 paza Oomnbliie Ha TPOTSHKEHUU
BCEX TpeX MOCIEIHUX JIET HAOIIOEHUI, YeM y pACTEHUI B 30HE OCTPBIX BO3JEHCTBUI AIMHUCCUI
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XUMKOMOMHaTa. EcTecTBeHHAs MakCUMasbHAs TPOJOIDKUTETIHHOCTD KHU3HU XBOM P sylvestris B
CTEIMHBIX MOMYJISIHAX OblJIa Ye€ThIpE To/1a [S], B TOABI HAKUX HAOIIONEHU XBOS ATOTO BO3pacTa
AMU30[IMYECKU BCTpeUagach OYEHb PEIKO TOJNBKO y OTACIbHBIX PACTeHH 30HBI (DOHOBOTO
YpOBHS 3arps3HeHMsl. B roabl MHTEHCHBHOM a3poTexHOreHHOM Harpy3ku (1989—-1991 rr.) xBos
Ha mo0erax TPeThero roja KM3HU BOIU3M XMMKOMOMHATa OTCYTCTBOBaja [5] M BCTpedanach
PENKO TONBKO Ha MOOerax y pacTeHuid (POHOBOTO YPOBHS 3arPS3HCHHUSI, B TOJIBI CHIKEHUS dTUX
Harpy3ok (1995-1997 rr.) coxpaHsiack y €pEeBbEB B Pa3HOM CTEMEHHU, TPUIEM MAaKCUMAaJIbHO
— y pactenuii poHOBOIi 30HBI 3arps3HeHHs. B 1991 1. pa3nuyus B OXBOEHHOCTH ABYXJIETHUX
MOOETOB MEXKIy KpaHUMHU BapUaHTAMH 30HbI MAKCUMAJIbHOTO 3arpsi3sHEHUSI U (POHOBOW 30HBI
OBl OYeBHJIHBIMU, B 1995-1997 rT. mOCTOBEpHBIEC OTIWYHMSA OTMEUEHBI JIMIIb B OTHOIICHUH
XBOH TPETHETO TO/1a KU3HU (CM. Tabm. 1).

Tabnuya 1. VI3MeHeHHnEe KOJTMYECTBA ITap XBOMHOK Ha POCTOBBIX IToOerax OOKOBBIX BETBeH Pinus
sylvestris L., B pailoHax ¢ pa3HOW a3pOTEXHOTCHHOM HArpy3KOM, IIT.

BOSpaCT yllaHeHHOCTB OT UCTOYHUKA 3arpA3HCHUA, KM
Toner | mobGeros, 0,3 2 15
rol M= m CV.% M=+ m CV.% Mz m CV.%
1991 2 56,11+ 1,65 26,3 45,72 £1,65 34,0 66,29 +1,99 27,4
3 0 0 0
1 62,72+ 3,41 26,1 53,64 £2,92 25,6 61,80+ 2,76 18,4
1995 2 61,60 £4,04* 31,5 50,03 £3,20 30,0 71,27+ 7,82% 22,1
3 19,18+ ,80%** 75,0 9,86 £3,42%* 162,8 51,14+4,07** 32,8
1 47,77 £2,18 23,8 24,34+ 1,95 27,8 41,41+ 1,66 42.0
1996 2 32,56+ 2,40%* 38.3 28,75+ 2,69* 58.3 37,56 +£1,55%* 43,4
3 6,41 £2,71%* 179,8 5,78+ 0,91** 172,4 25,81+ ,80%* 73,6
1 52,59 +1,65 29,5 42,31+ 1,96 38,4 43,35+ 2,22 40,7
1997 2 43,34 £1,77* 38,0 32,42+1,80* 51,5 40,22+ 2,11* 43,0
3 1,57+ 0,46** 271,4 3,59+ 0,97** 219,1 23,28+ ,03** 71,3

[pumevanue mnsg tabmury | w 2: pas3nuams JOCTOBEpHHBI mo kputeputo CrteromeHta: * — mpu P < 0,05,
** — mpu P < 0,01 mpu cpaBHeHHH naHHbIX 1991 u 1995-1997 rT., M+m — cpegHee 3HaUYCHHE ¢ OMHMOKOM,
CV — ko3 pumnueHT Bapuaum.

[IpocToil M AOCTYIHBIN KOJWYECTBEHHBI Y4€T OTHOCHTEIBHON OXBOEHHOCTH POCTOBBIX
1no0eroB (KOJMYECTBO Map UM Ha 1 cM JUIMHBI MoOera) ¢ BHICOKOW CTENEHbIO OUEBUAHOCTH
MO3BOJISIET OLIEHUTh CTETIEHb pearupoBanust P. sylvestris Ha BO3AEUCTBHE SMUCCUI POMBILUICH-
HBIX MTPOU3BOACTB [5, 8]. Kora xuMkoMOMHAT paboTan He Ha MOTHY0 MOITHOCTE (1995-1997 rT),
JIOCTOBEPHBIE OTIMYUS 10 OTHOCUTEILHONW OXBOGHHOCTH POCTOBBIX ITOOETOB Y pACTEHUI 30HBI
BBICOKOTO U (DOHOBOTO YPOBHS 3arpsA3HEHUS] OTMEUEHBI TOJIBKO B OTHOLIEHUH [T0OETr0B TPETHETO
rojia xu3Hu (Tadu. 2). Y pacteHuid 30HbI (POHOBOTO YPOBHS 3arpsS3HEHUS] COXPAHHOCTh XBOM Ha
OOKOBBIX MMOOErax TPEThEro roja ku3Hu Obu1a B 3,1-13,3 paza Bblilie, 4eM y pacTeHUIN 30HbI
OCTpBIX BO3AeHCcTBUN. ClleyeT OTMETUTD, YTO JaK€ IIPU 3HAYUTEIBHOM CHUKEHUH MOIIHOCTH
IPOHM3BOACTB XUMKOMOHWHATA YPOBEHB 3arpsi3HEHUST BO3yXa UX SMUCCHSIMH €Ie JJOCTATOUYHO
BBICOK, UTO CITIOCOOCTBYET COKpAILEHUIO €CTECTBEHHON MTPOIOJKUTEIBHOCTH KU3HU XBOU JIaXKe
B 15 KM OT ucTouHuka 3arps3HeHusi. Y P. sylvestris B pa3nu4YHbIX MPUPOTHO-KIMMATHYECKUX
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Tabnuya 2. OTHOCUTENbHAsE OXBOCHHOCTb POCTOBBIX I00EroB OOKOBBIX BeTBeH Pinus
sylvestris L., B yCIOBUSIX pa3HON a3 pOTEXHOTCHHON HAarpy3Ku

BOBpaCT y}laﬂeHHOCTB OT UCTOYHUKA 3arpA3HCHUA, KM
Ton 1mo0eros, 0,3 2 15
roR Mz m CV.% M+ m CV,% M= m CV.%
1001 2 7,85+ 0,21 23,9 7,75 +0,18 257 | 6,91+0,19 24,3
3 0 0 0
1 9,61 0,33 16,0 10,19 +0,38 17,5 | 9,03+0,57 26,2
1995 2 6,07+ 0,33 25,8 6,12+ 0,38 28,9 | 6,81+0,32 19,0
3 0,64+ 21% 155,4 1,24+ 0,38 141,9 | 4,93+0,31 25,6
1 7,57 £0,29 19,9 6,96+ 0,40 27,1 745+ 0,40 28,2
1996 2 7,29 £0,45 32,7 6,73+ 0,90 583 | 7,03+0,36 29,1
3 0,67£0,26* | 1965 1,19+ 0,36 1423 | 3,70£028 | 1453
1 8,86+ 0,30 19,2 8,15+0,35 13,9 | 7,110,229 7,1
1997 2 6,83+ 0,35 35,8 6,25 +0,40 21,7 | 651030 | 403
0,36+ ,24% 1233 | 0,92+0,45*% | 150,2 | 4,80+0,42 32,4

30HaxX Ypana KoneGaHUs OXBOCHHOCTH OJHO- U JBYXJIETHUX MOOETOB 3HAUUTENbHBI. J[axe B
npeaenax OAHOTO reorpapuueckoro pailoHa 3TH PaziIHuUs MEXIY OTACIbHBIMH HACAKICHH-
MM 110 3TOMY Tnokazarento gocturanu 30—40 % [11].

CocTosiHHuE IPEBOCTOEB XBOMHBIX XapaKT€PU3yeTCsl pa3IM4yHON COXPaHHOCTBIO Ha JIEPEBE
xBou paszHoro Bo3pacta [11]. Koadduument oxBoeHHOCTH, ONpeaesieMblil Kak COOTHOIIIEHHE
TOJJMYHOTO KOJIMYECTBA XBOM K 00111ei ee Macce Ha OOKOBBIX IOOETrax, B UCCIIETyeMbIX APEBOCTOSX
OBLJT BO BCE TOJIbI HAOITIOICHUI HIDKE Y PacTEHHIA 30HBI (HOHOBOTO YPOBHS 3arpsi3HeHus (Tadm. 3).
YeM HMKE 3HAUEHUS STOTO KO3(PPUIMEHTA, TeM BbIIlIE COXPAHHOCTh XBOH, & COOTBETCTBEHHO,

Tabnuya 3. U3MeHnenus ko3 PuiieHTa 0OXBOEHHOCTH POCTOBBIX TOOETroB U A€ OTUaIHi KPOHBI
Pinus sylvestris L. B paiioHax pa3HOI a’pOTEXHOTCHHOIN Harpy3Ku

Koahdurmentsr
YianennocTs nedoannuy KpoHbl
OT UCTOYHUKA T'ox HaOmronennit
3arpA3HEHHA, KM OXBOCHHOCTH TOJI J)KH3HH XBOH
2 3

1995 0,589 0,632 0,067
0,3 1996 0,487 0,963 0,089
1997 0,552 0,771 0,041
1995 0,581 0,601 0,122
2 1996 0,468 0,967 0,171
1997 0,532 0,767 0,113
1995 0,433 0,754 0,546
15 1996 0,410 0,944 0,497
1997 0,386 0,916 0,675
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U OXBOCHHOCTb KpOHBI pacTeHuid. HebOospmme omnuuns Kod(QPHUIHMEHTOB OXBOCHHOCTH
HaOmonamuck B 1996 romy y pacTeHHil M3y4aeMbIX IPEBOCTOEB, yAaleHHBIX Ha 0,3 KM —
Ha 18,8 %, a Ha 2 kM — Ha 14,4 % BbImIe, yeM y pacTeHUH (OHOBOM 30HBI 3arps3HEHUS.
MaxkcumanbHble OTJIMYMS [MOKa3aTelis OXBOEHHOCTU B CPAaBHUBAEMBIX BBIOOPKAxX JI€PEBHEB
ormedeHsl B 1997 romy. Y npeBoctoeB, ymaneHHsix Ha 0,3 kM oH coctaBuia 4,3 % wu
Ha 2 kM — 37,8 %. B cpeanem 3a Tpu rona HaOMIOAEHUH OXBOEHHOCTh PACTEHHH (COIIACHO
3HAYEHUSM aHaAJM3UPyeMoro ko3 duiMeHTa) Oblia HIKE B IPEBOCTOAX, yadeHHbIX Ha 0,3 KM
u 2 kM Ha 32,5 % u 28,6 % cOOTBETCTBEHHO, YeM — Ha 15 KM.

Jlnst ompeneneHusi COCTOSHHS TEMIOB Ae(ONIHaliil KPOHBI JIEPEBHEB HCIOIH30BAIH
kodddunment nedonumaruu [12], B Hamel momudukanuu (OTHOIICHHE KOJIMYECTBA Iap
XBOMHOK Ha | ¢M JIMHBI moOera BTOPOTO M MOCIEAYIOUINX TOJ0B KH3HH K KOJIMYECTBY Iap
XBOMHOK Ha 1 cM onmHONeTHETO 1oOera). Hanbomee BhICOKHE TEeMIIBI Jie(hoTraIiuy onpeaeieHbl
y pacTeHuil IpeBoCTOEB, ynajneHHbIX Ha 0,3 M 2 KM OT MCTOYHMKA 3arpsi3HEHUS, a camble
HU3KHE — MPOM3pacTalolUX B (OHOBOM 30HE 3arps3HeHus. Jias TpexieTHux mnoOeros
3HaueHus KorpduurenTa aedonuanuy BO3pacTaroT M0 rojlaM B 3aBUCUMOCTH OT yAaJeHUS OT
CIIO “Azor” Takum obpazom — 15,0 > 2,0 > 0,3 kM. Bce nommyyeHHble pe3yiibraTbl XapaKTepH3yoT
pasHyl0 aJanTHBHYIO peakiuio P. sylvestris Ha yCIIOBUSL TEXHOT€HHOTO 3arpsi3HEHUS CPEIIbl.
N3BecTHO[4], 4TO AMUCCUHM MeTauTyprudeckoro komomnara “CeBepoHukens’ Ha Kombckom
MOJIYOCTPOBE BBI3BIBAIOT HAPYIIEHHUS B JIECHBIX SKOCUCTEMAX Ha yaajieHuu B 60—75 km. 30Ha
MOBPEXJICHHUSI COCHOBBIX JpeBOCTOEB gocTuraeT 30 kM, UX pa3pyuieHus — 15 KM U MOIHOM
nerpagauuud — 3—5 kM oT Tepputopun komoOunara. Y 40-50-netHux pacrenuit P. sylvestris
MIPOAOJDKUTENBHOCTD KU3HU XBOU COCTABJISIET JIBa-TPU rofia, a B 30HE OCTPBIX BO3IEUCTBUI
SMHUCCHM KOMOMHATa — OJJMH IO/, B KOHTpoJie — 5—6 JIeT. 3anachl XBOU B 3TON 30HE CHUYKAIOTCS
B 4,0-4,5 pa3a no cpaBHeHHIO ¢ (poHOBON 30HOI 3arpsizHeHUs U 90-92% ee ¢uTomacch
MPUXOIUTCS. HA XBOIO MEPBOr0 M YACTUYHO BTOPOTO TofioB ku3HU [4]. BeIOpOoCH TemioBoii
anekrpoctaniuu Cubupu, paboTtaromeid Ha MalOCEPHBIX YIVISX, BbI3bIBAIM Yy 90-meTHHX
pactenuii P. sylvestris NOBpEX€HUE XBOU, CHUKEHUE MTPOJIOJDKUTEIIBHOCTH €€ JKU3HH, a TAaKXKe
YMEHbILIEHUE JJIMHBI U Macchl XBOU. [Ipu 3TOM B XBO€ HE OTMEUEHO BBICOKOTO HAKOIUICHUS
cepsl [3]. B Hammx HaOMIOACHUAX HA FOTO-BOCTOKE YKpauHsbl 11 P, sylvestris, mponu3pacTaromniei
B paiiore 0,3-2,0 KM OT IPOMILIOIIAKA XUMKOMOMHATA, OTMEUEHBI HAU0OJIee 3HAYUTEITHHBIC
MIOTEPU XBOH.

Takum 00pa3om, MOBPEXIAEMOCTh ACCUMUIISILIMOHHBIX OPraHoB P. sylvestris SMUCCUSIMU
xumnpon3BosctB CIIO «A3zor» B paiioHe I. CeBepopoHEeIKa pa3HUTCS M0 IoAaM M 3aBHCUT
OT MOIIIHOCTH BBIOPOCOB M MPOJODKUTEIBLHOCTH UX Bo3zeiicTBUs. Hanbomnee 3HauMTENbHBIE
norepu XBou orMedeHsl BOnu3u 0,3—2,0 KM OT NpeanpusTHs 10 CPAaBHEHUIO ¢ (POHOBON 30HOM
3arpsi3HEHUs.
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JUHAMUKA OXBOEHHOCTHU ITOBET'OB PINUS SYLVESTRIS L 1101 BIIMSAHUEM BbIbPOCOB
[IPEJINPUSATUN XUMHUYECKOM ITPOMBIIIJIEHHOCTHU B JIOHBACCE
T.W. Benukopuaeko, JI.A. Kanagar

Honeuxknit 6orannueckuii can HAH Ykpanust

W3ydyena M3MEHUYMBOCTH OXBOCHHOCTH POCTOBBIX IOOETOB B IPEeBOCTOSIX Pinus sylvestris L., mopBepKeHHOH
BIMSHUIO XMMKOMOWHara B paiione I. CeBepofoHenka. Y pacTeHHH B 30HE OCTPBIX BO3ACHCTBHI AMHCCHI
xuMkomOunara (0,3—2 KM), IO CpaBHEHHUIO C pacTeHUSIMH (DOHOBOTO ypOBHS 3arpsi3HeHHs (15 kM), OTMEdeHbI
JIOCTOBEPHBIC OTIMYMSI MO CTEIIEHH OXBOCHHOCTH POCTOBBIX M00EroB M Jedonuanuu KpoHsl. [loBpexaaeMocTsh
ACCUMMJISIIMOHHBIX OpraHoB P. sylvestris smuccusamu xumrpoun3Boacts CI1O “A3zor” B paitone r. CeBepoioHenK
Pa3HMTCS [0 TOAAM M 3aBHCUT OT MOIIIHOCTH BBIOPOCOB ¥ MPOJOJIKUTEIILHOCTH HX BO3JCHCTBHSI.
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DYNAMICS OF THE NUMBER OF NEEDLES IN PINUS SYLVESTRIS L. SPROUTS UNDER THE EFFECT
OF CHEMICAL PLANTS EMISSIONS IN DONBASS
T.I.Velikoridko, L.A.Kalafat

Donetsk Botanical Gardens, Nat.Acad.Sci. of Ukraine

Variability of the number of needles in growth sprouts of Pinus sylvestris L. tree stands, exposed to the effect of
chemical enterprise emissions have been studied near the town of Severodonetsk. Plants growing within the zone
of high emissions level (0,3 to 2 km) have different levels of needle number in the growth sprouts and crown
defoliation compared to those growing under the conditions of background pollution level (15 km). Injuries of
Pinus sylvestris L. assimilation organs, caused by the “Azot” chemical enterprise emissions near Severodonetsk
differ year from year depending on the emission power and exposure time.
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