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BILJIUB ITIPOMUCJIOBUX YMOB HA BEJIMYUHY ®JIYKTYIOUOI
ACHUMETPII JIUCTKOBOI IACTUHKHW BETULA PENDULA

JocnimkeHo MiHIKUBICTh MOP(HOJIOTIYHUX MapaMeTpiB JUCTKOBOI TUIacTHHKU Betula pendula Roth. B
PI3HMX HAaca/KCHHSIX 32 BIUIMBOM YpOOTEXHOIeHHOro cepemoBuina M. Kpuoro Pory.
HaifqyTnuBimmM 10 BIUIMBY aHTPOIIOTCHHOTO YMHHHKA € MOKAa3HMK Ne3: BiACTaHb MK OCHOBAMH
nepoi Ta Apyroi Kunku npyroro mopsnaky (0,123), HaliMeHII - acHMETpisl JOBXKHWHH JKUIIKA JIICTKA
npyroro mopsaky (0,022). BusiBieHo piBeHb (IyKTyrO4uOi acHMeTpii Ta IHTETpajbHUN MOKA3HUK
cTabinbHOCTI PO3BUTKY B. pendula Ha pi3Hux ninsHkax M. Kpusoro Pory. MiHimanbHe 3HA4YeHHS
koedimienty acumerpii (0,017) 3adikcoBano B HacamkeHHsAX B. pendula KpuBopizbkoro 60TaHIYHOTO
cary HAH VYkpainu, makcumainbre (0,101) — Oinst metanypriiiHoro komoOiHaty «ApcernopMiTran
Kpusuit Pir». IlokazaHo, mo B3irHyTicTh BEpXiBKH JHCTKA € UYYyTJIHUBUM IOKAa3HHUKOM DiBHS
AQHTPOIIOTCHHOTO BIIUBY 1 TEXHOTCHHOTO 3a0pYAHCHHS HA POCIIHHU.

Kmiouosi cnosa: Betula pendula, ¢uyxmyroua acumempis, inmeepanvHuil NOKA3HUK CMABLIbHOCMI PO3GUMKY,
3ieHymicmb 6epXieKu TUCMKA

Jis eKOJIOTIYHOTO KOHTPOIIO TOPsAA 3 BHUKOPHCTaHHAM (PI3UKO-XIMIYHHX METOMIB BCE YacTille
3aCTOCOBYIOTHCS O10JIOTiUHI, SIKi TO3BOJSIOTH IIBUAKO 1 JOCHUTH TOYHO OLIHUTH Horo ctaH [17]. ¥V
cuctemMi  OIOJIOTIYHOTO  MOHITOPHHTY  BIJIOMHH IIMPOKHA CHEKTP HE3aJNe)KHUX  METOJIB:
MOpGOJIOTIYHIIA, TCHETHYHHHN, (i310J0TTIHUHN, O10XIMIYHMM, iIMyHOIOTIYHHNA. HalOimen mpocTum i
JOCTYIIHUMH € METOOu MOpP(]OJIOriyHOro aHajily 3MiH y POCIHMH IiJ BIUIMBOM 3a0pyTHEHOTO
ceperoBuIna [22], HaNpWKIa[, JOCTI[HKEHHS MUIAXOM OIIHKK (aykTyrouoi acumetpii (DA)
MopdoJoriuHux cTpykKTyp [6, 10, 20], 110 BCTAHOBIIOETHCS K BUNAIKOBE BIIXWICHHS Bif ieadbHOT
cuMeTpii JBOCTOPOHHIX O3HaK [5, 12, 24, 26]. AcumeTpis € MIHIMAIBHOIO IIMIIE TPU TEBHHUX
(onTHMaNBEHUX) YMOBax Ta Hecnenu(pigyHO 301TBIIYETHCS MPH OyIb-IKOMY CTPECOBOMY BILIHBI [25].
IMokaszuuk pias DA no3Bossie (ikCyBaTH HAaBITH HE3HAYHI BiAMIHHOCTI MapaMeTpiB CepeaHix
3Ha4YeHb Ha OLJIbII PaHHIX CTalisX MaTOJOTIYHOTO CTaHy JepeBa, KOJIH 3a iIHIIUMHU KPUTEPISMHI BOHO €
e «310poBuM» [4]. BaxkimBUM 3aBIaHHIM € Pi3HOOIYHA OI[iHKA MOMJIMBOCTEH TAKOTO IMiJIXOJy JJIs
MIEBHUX MOJeNbHUX 00'ekTiB. Halfuacrimie, 17151 BUBYEHHS 0OMPAIOThHCS OaraTopidHi JepeBHI POCIHHH.
Taxkwuit BiIOIp MOB’A3aHUI 3 HU3KOK MPUYUH: Y HHUX IMOPIYHO (POPMYKOTHCS JINCTKH, MAIOTh 3HAUHE
MOMIMPEHHS Ta YiTKO BUPAXXCHI 03HAKH, 110 T03BOJISIIOTH MPOBOIUTH MOCTIHHUHE MOHITOpHHT [11].

OnHuM 3 HaWOLIBII PO3MOBCIOKEHUX BHIIB € Oepe3a moBucia (Betula pendula Roth.), 1o
HEOJHOPA30BO BHKOPUCTOBYBanacs sK OIOIHAMKATOP SIKOCTI CEpelOBHINA IPH pI3HUX YMOBax
spoctanHs [1-6, 9-14, 17-20, 22-23, 25]. JocnmimkeHHs piBHA (IyKTyH04oi acuMmerpil
MOpGOJIOTIUHUX CTPYKTYp B. pendula B KpuBomy Po3i Oyinu ¢pparmentapaumu [19], TOMy BaXJIMBUM
€ Oinpmn feTasbHE BHMBYEHHS IUIACTUYHHMX O3HAK ACHMITALIHHOrO amapary IO BCi TepuTopii
MIPOMHCIIOBOTO MiCTa.

Meta poboTH — OIliHKa MPOSIBIB (IIYKTYIOUOI acUMETpii JINCTKOBUX IUIACTHHOK B. pendula B
HacapkeHHsX M. Kpuswmii Pir.

MarepiaJ i MeTOaM J0CTiIZKEHb

30ip Marepiany TPOBOJWIN MIiCHS 3YNUHKH IHTEHCHBHOTO POCTY JIMCTKOBHX IUIACTUHOK, B KiHIII
JUITHS — Ha Tovatky ceprast 2016 p. [Ipobu nuctkiB B. pendula 6ymw BifiOpaHi B 9 Toukax 3 pi3HEM
piBHEM aHTPOIIOrEHHOTO HABAaHTAXCHHS 1 TEXHOTCHHOro 3a0pyJHEHHS B TPhOX paiioHax:
Meranypriitnomy, [lokpoBcbkomy Ta TepHiBCcbkOMy. [IBi HiNSHKM 3HAXOAWIHMCH OIS MiJIPUEMCTB:
MeTanypriiiHoro komOiHaTy «ApcenopMitran Kpusuit Pir» (Nel) Ta IliBHIYHOTO TipHHYO-
30arauyBanbsHOr0 Kom6Oinaty — ITiBHI 3K (Ne2). HactynHi Tpu — Oins mpoi3HOi 9acTHHH 3 BEITUKUM
TPaHCIOPTHUM TIOTOKOM: TIO BYJI. mipoctiekT MetanypriB (Ne3), Byn. Enektpo3aBojacbka (Ne4) Ta Byl
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Baiipauna (Ne5); me oxHa Oyna po3ramoBaHa Ha [lerpiBcbkomMy BigBaii (Ne6). OctanHi JiSHKA Oynu
BiiOpaHi Tam, Jie¢ pPOCIMHU B HAWMEHIIIH Mipi MiAMaNaloTh Mij BILUTUB YMHHUKIB aHTPONOTEHHOTO
MTOXO/DKEHHS, & TOMY pO3TJsiaiuch sk KoHTpoubHi. Lle mapk T'epoiB ATO (Ne7), ckBep «Ka3zkosa
nonsiHay (Ne8) Ta nennpapiii KpuBopizbkoro 6otanigaoro caxy HAH Ykpaian — KbBC (Ne9).

Koxxna BuGipka Brmovana 100 3paskiB (3 10 gepeB no 10 mryk). Beboro Oyno 3i6pano 900
qucTkiB 3 90 nepeBHUX ocoOuH. Bin0Oip 3milicHIOBAIM 32 METOAMYHUMH peKoMeHparismu [16]:
JiepeBH1 pociuHU Oynu NpUOIU3HO OJHAKOBOrO BiKY 35-45 p., MTUCTA 30Mpany 3 HWKHBbOI YaCTHHU
KPOHHM TIOJIIOHOTO PO3MIpy 3 MaKCHUMAabHOI KiJIBKOCTI MOCTYITHUX TUIOK, BIAHOCHO PIBHOMIpHO
HaBKOJIO JIepeBa 3 YKOPOUYCHUX MAroHiB, BCi JIMCTKH YHAaKOBYBAJINCH B IOJICTHJICHOBHH MaKeT, B
HBOTO ITOMIIIAJIN €THKETKY 3 Ha3BOIO MicIisl 300py, 30epiraiu B XOMOAUIBHUKY 0 2X THIB.

BuMiproBaHHS TpOBOAMJIM 3a 5-Ma TNOKa3HWKaMu B MiliMeTpax (myHKT 1-4) Ta rpamycax
(myHKT 5) 3 miBoro i mpaBoro OOKy JHMCTKOBOI IIACTUHKH: | — IIMpPWHA TOJOBUHU JIUCTKA; 2 —
JOBXKHMHA JKHIKH JIUCTKA APYTOro MOPSAKY; 3 — BiACTaHb MK OCHOBOIO IEpIIOi i JPYroi >KHIIOK
JIPYToro MopsAaKy; 4 — BiICTaHb MK KIHIISIMHU TIEPIIOT 1 APYToi KHUIIOK IPYroro MopsaKy; 5 — KyT MK
TOJIOBHOIO JKHJIKOIO 1 APYTOIO BiJl OCHOBH JICTKA XKHUJIKOIO IPYTOTO MOPSIIIKY.

[Tpu anamizi komImIekcy MOP(OIOriYHUX O3HAK BHKOPHCTOBYBAJHM iHTETPaJbHUN MOKA3HUK 32
Metoaukoio B. M. 3axaposa [8]. CTyniHp mopyuieHHs cTa0lIbHOCTI PO3BUTKY B. pendula oniHroBanu
3a 1’ siTHOaIbHO0 mIKaioro (Tadm. 1).

Koxxaomy Oairy, BkazaHOMY B TaOJHUII 1, BiAMOBiAE EBHE 3HAYCHHS CTAOUTLHOCTI PO3BHTKY: 1
0an xapakTepu3ye cTabiIbHICTh YMOBHOI HOpMH; 2 Ganu — BiioOpakaroTh HE3HAYHE BIAXWICHHS Bij
HOpMH; 3 Oanu — cepeiHil piBeHb BiAXWICHHS Bil HOpMHU; 4 Oanu — 3HaYHE BiIXWUJICHHS Bl HOPMH; 5
— KpUTUYHUH CTaH.

Tabnuys 1

[Ikana OLIHKK BIAXWIEHb CTAHY OPTaHi3My BiJl YMOBHOI HOPMH 3a BEJIMYUHOIO IHTETPaIbHOTO
MOKa3HHUKa CTabiIbHOCTI PO3BUTKY

Bban BenuuyHa Moka3HUKa CTaOLIBHOCTI PO3BUTKY
I <0,040

11 0,040-0,044

111 0,045-0,049

v 0,050-0,054

\Y > 0,054

CratuctuuHi JaHi oOYMCIIOBaNM 3a JIOMOMOrow Takera mnporpam Microsoft Excel.
JlocToBipHICTh BiMiHHOCTEH MiXK BHOIpKaMu BU3HaJamacs 3a t—kputepiem CTbIOJeHTA.

PesyabTaTn gociifkeHb Ta iX 00roBopeHHs

3a pe3ysbpTaTaMu 3aMipiB Ta CTATUCTUYHOI 0OPOOKU BETMYMHU aCUMETPIl IO 5 mapaMeTpam JIHCTKOBOL
TUTACTUHKY HAaHOLTBII CTIHKOIO BHABMIIACH O3HaKa No2 — OBXKHMHA JPYroi Bill OCHOBH JINCTKA JKHIIKH
npyroro nopsinky (0,022), cepenni 3HaueHHs sikoi BapitoBanu Big 0,01 mo 0,03 Ha pi3HUX JOCHTITHUX
ninsHKax (puc. 1).

[To mapamerpy Ne3 (BimcTaHb MiXK OCHOBAMH IEPIIOi Ta JAPYroi >KWIKH IPYTrOro MOPSIKY)
PO301XKHICT, MIXK MOKA3HUKAMHU JIIBOT 1 MPaBOi CTOPOHM JIMCTKA BHUSBIIACHL MakcuMmanbHOto (0,123),
BenmurHa acuMeTpii pocsrae 0,24 (aa ginsaii Nel).
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Puc. 1. Hlkana 4yTauBOCTI acuMeTpii MOpGOIOTTUHIX O3HAK JIUCTKOBOT MJIACTUHKH
Betula pendula no cTpecoBoro BIUIMBY B Haca/pkeHHX M. Kpusnii Pir

3a cryneHeM 30iIbIICHHS MOPYLICHHS CUMETPii O3HAaKW YTBOPHJIM HACTYIHY IOCIiJIOBHICTE:
2>5>1>4>3.

B xomi mpoBeOeHHS MOCTIIKEHb OYJIO BCTAaHOBICHO 3arajlbHUI ITOKa3HHUK aCHMETpii
MOp(OJIOTIYHUX TapaMeTpiB JIMCTKOBOI IUIACTUHKU JaepeB B. pendula. BussieHi BiAMIHHOCTI IO
BenmuuHI DA, 10 € CyKynmHUM BimoOpakKeHHSIM IOPYIICHHS CTaOUIBHOCTI PO3BHUTKY JIUCTKA JAHOTO
BUJY Ha PI3HUX JUIsAHKaX (puc. 2).
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Puc. 2. [loka3Hukw piBHS QIyKTYyI0UOi acCHMETpii TNCTKOBHUX IUTACTHHOK Betula pendula
B Haca/pkeHHsIX M. Kpusnii Pir

Makcumaipauii mokasHuk @A B. pendula Binmivenwii Ha ninsakax 1 (ITAT «ApcenopMirtran
Kpusuii Pir») ta 2 (I1iBal'3K), o marots 3adenns 0,101 ta 0,082 BignosigHo (puc.2). IlopiBHsHO 3
naHuMu KoHTpoJbHOT AinsHku Ne9 (KBC HAH VYkpainn) BiaminHocTi gocsratots 0,084 ta 0,065. Ha
ninsgHkax 3-6 koediuieHT PA konuBaetscs B Mexkax 0,042-0,076. MiHiManbHI MOPYLIEHHS CUMETPii
CIIOCTEPIraloThcs B MApKOBUX HacaJDKeHHsX (minsHku 7-9) Ta He mepeBunrytotb 0,024. Jlns Beix
BUINE TIEPEpaxOBaHUX IOCHIIPKYBAaHHX IIISTHOK, KpPIM THX, IO PO3TANIOBaHI Ha YMOBHO YHCTHX
TEPUTOPISX, XapaKTePHUI BICOKHI PiBEHB TOCTOBIPHOCTI 3a t - KpurepieM CteiogenTa mpu p=0,99.

3a mKanol OWIHKK BIAXWJICHH CTAaHy OpraHi3My Bif yMOB OYyJlIO BH3HAUEHO BECIUYHHY
IHTEerpajJbHOTO MMOKa3HUKa CTaOLIbHOCTI PO3BUTKY AJs B. pendula (Tabi. 2).

SAx BupHO 3 Tabnmimi 2, CTaOUIBHICTE PO3BUTKY XapaKTepU3YEThcs pi3HUMH Oamamu. B
MapKOBUX JiNSHKAX (7-9) iHTerpansHuil MoKa3HuK B. pendula Biamosinae 6amy 1 (33%), mo cBiTInTSH
PO CHPHUSTINBI yMOBH HAaBKOJIMIIHBOTO cepemoBHINa. He3HauHW piBeHb BIIXWJICHHS BiX HOPMH
HAasBHUW y HAca/PKEHb, 10 3pocTaioTh Ha [leTpiBchkomy BimBami (6) Ta ouinenuit B II 6amu (11%).
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MakcuMaibHi 3HaueHHsI OPYIICHHsI CTa0UIBHOCTI PO3BHTKY BiMiueHi y AepeB, SIKi 3pOCTaloTh Ha
IUISHKAX 3 BEJIMKUM MPOMHCIOBUM 1 TPAHCIOPTHUM HaBaHTaxeHHIM (56%). dani tepuropii (1-5)
OIliHeHi B 5 OaiiB 1 XapaKTepU3yIOTh «KKPUTHUYHHID» CTaH CePEOBHIIA.

Tabnuys 2
[HTerpanpHuUil MOKa3HUK CTaOUIBHOCTI PO3BUTKY B. pendula

Ban BennunHa nmoka3zHuKa cTabiTbHOCTI PO3BUTKY

[ II7 I[8’H9

II e

111 -

v -

v H19H25H3>H45H5

OTXe, BUKOPUCTAHHs 1HTETPaJbHOTO MOKa3HWKa (DIYKTYIHOUOi acUMeTpii, po3paxoBaHOTO Ha
OCHOBI IUIACTUYHHMX TIOKa3HWKIB JIMCTKOBOI IUIACTHHKH, BifoOpakae 3HAYHI BiJMIHHOCTI B
cTabiIbHOCTI PO3BUTKY B. pendula B 3a1eXHOCTI BiJ| piBHS TEXHOT€HHOTO HABAHTAKCHHS.

B Oaratbox miTepaTypHHX JDKepeliax 3a3HadaroTh, IO HAa CTAOUTBHICTH PO3BUTKY B. pendula
BIUIMBA€ HE TiNBKU aHTPONOTCHHUH (haKTOp (BUKHMIM MPOMHCIOBHUX ITiJIPHEMCTB Ta BUXJIONHI Ta3d
aBTOTpaHcnopry) [9, 14, 18, 20]. 3HauHMii BIUIMB COPUYMHSIOTH a010THYHI (3aTiHEHHS, O1IHUH IPYHT,
BOJIOTICTh TMOBITPSI, CEpeHS TeMIieparypa noBiTps, kimimar) [1, 3, 5, 23] Ta GioTuuHi (BuAoOBa Ta
MDKBHUIOBAa KOHKYpeHIlisi, Tpuon) [2, 21]. CykynHo Bci (hakTopu 3aBJalOTh CYTTEBOTO HABAHTAKEHHS
Ha POCIIMHHI HAaCaJPKEHHSI, 110 MOKE BiJJOOpakaTHCh Ha 3MiHI MOP(OJOTTYHUX 03HAK aCUMUIAIIIHOTO
anapaty B. pendula.

Ha ocHOBi mpomipiB m’SITH IIarHOCTUYHUX O3HAK HaMH BHU3HAUEHO HAIPABJICHICTh acUMETpii
JIUCTKOBOI TJIACTUHKH B. pendula. Y Xomi MOCHiIKEHHS BCTaHOBJIEHO MEPEBAKAHHS IOKA3HUKIB
cepelHiX 3HaueHb B JiBy ctopony (L) Ha 3-x minsHkax: Oins mianpuemcta «ApcenopMirran Kpusnit
Pir» (53%), mo Bysmmi npocn. Metanypris (60%) Ta 1o Bys1. Enextpo3aBojceka (55%); nepeBakanHs
B mpaBy crtopoHy (R) Ha 2-x mimsakax: 6inxs mignpuemctsa IliBHI'3K (53%) Ta mo Byn. Baiipauna
(45%), a Takoxx Oe3 mepeBakaHHS B MeBHy crtopoHy (L=R) Ha 4 nidsHKax: HacaJyKeHHsS Ha
IletpiBcbkoMy BimBami (BiacyTHicTh acumetpii — 43%), B mapky I'epoiB ATO (51%), B ckBepi
«KazkoBa nosisina» (60%) Ta KbC HAH Vkpainu (69%) (puc. 3).

Puc. 3. HanpasieHicTs QIrykTyi04o01 acHMeTpii TUCTKOBO IUIaCTHHKH Betula pendula B
HacamxeHHsAX M. Kpusoro Pory

BusiBICHO TEHIEHINFO /0 3MiHW HANPABIICHHS acCHMETPIii 3 MIBJAHA Ha MiBHIY Ha JAUISHKAX 3
MiABHUICHAM piBHEM 3a0pyaHeHHs (AinsHKu 1-5). 3a HalIMMU IOCTiKEHHSAMH, B MeTtanypriiiHomMy
pationi (minsHku 1 Ta 3), U0 3HAXOMUTHCS B MIBJACHHIA YacTUHI MICTa, KUIBKICTh JHUCTKIB 3
JiBOCTOPOHHBOIO acUMETpi€r0 cTaHoBWIa 56%, 3 HampaBieHICTb B MIpaBy cropoHy — 42%. Ha
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YeTBEPTid JUISAHIN, 0 pO3MIIeHa B IIEHTPI MicTa, HAMPABICHICTh aCHMETPIii TaKOX MepeBaxaa B
By CTOpoHy 1 nopiBHIOBana 55%, mpaBocTopoHHS — 37%. Y TepHiBCbKOMY pailoHi, AKuI
po3tamoBanuii Ha miBHO4YI KpuBoro Pory, Ha ninsHkax 2 1 5 HampaBieHICTb acMMETpil B mpaBy
CTOPOHY TlepeBakana Bil JIiBOCTOpoHHBOI Ha 10% 1 cTanoBMIA 49%.

[opiBHIOIOUM JdaHI MK KpallHIMH palloHaMH, MOXKHA 3a3HAYMTH, IO BIIMIHHICTE MiXK
MMOKa3HUKAMH HAMpPaBIEHOCTI aCUMETPil iCTOTHO BiPi3HSETHCS: KUIBKICTh JIMCTKIB 3 JTIBOCTOPOHHBOIO
acuMeTpielo 'y MeranypriiiHoMy paiioni Oinmeima Ha 17% Big 4YMcia JHMCTKOBHX IUIACTHHOK
TepHiBCHKOTro 3 JaHOIO OCOOIUBICTIO, @ IPABOCTOPOHHS MEHLIA Ha 7%.

OxpeMo (ikcyBaacs «3irHyTICThY BEPXIBKH JINCTKA, KA TAKOXK € UyTIIMBOKO O3HAKOIO JI0 PiBHS
TEeXHOT€HHOTo 3a0pyaHeHHs [15]. B maHomy BHmajgky, MOKa3HMKH LBOTO MapamMeTpy MiATBEpIMIIH
3Ha4YeHHs (IIyKTyro4oi acumerpii, xoediuieHT Bapiamii sikoro nocsraB 38%, 10 TOBOPUTH PO
cepelHii piBeHb MIHJIMBOCTI JaHuX. HalOuIbIa KijbKiCTh JIMCTKIB 3 3ITHYTOIO0 BEPXIBKOIO BHSIBIICHA Y
nepes, 1o 3poctatoTh Ha AutssHkax 1 12 (ITAT «ApcenopMirran Kpuswnii Pir» ta [1iBal 3K) 3aranpaa
cyMa SIKMX ckiajana 73. Jlemio HybKYi 3HAYCHHS HAasBHI AiNsHKaX 3,4,5, sKi 3HaXOAAThCS Oiis
npoizHoi wactuam: 24, 21 ta 19 mucTkiB BiamoigHo; Ha IleTpiBchkoMy BifgBaii — 9, a Ha AIISIHKAX 3
MiHIMansHUM piBHeM 3a0pyaneHHs (Ne7-9) He mepeBHIyBana 7 JUCTKIB.

B wminomy, Ha AiNSHKaX 3 MakCHMalbHUM piBHEM 3a0pylnHeHHs BUsBIEeHO 137 NIHCTKIB i3
3irHyTOI0 BepXiBKOIO (1-5), y 30HI 3 He3HaYHWM piBHEM 3a0pyaHeHHs — 9 (ninsHKa 6), B MAPKOBHUX
30Hax (7-9) 3arajbHa KUIBKICTh CTaHOBHIA 19.

OmiHIOI0YHN 3arajbHUI MOKA3HUK (IIyKTYIOUOi acCUMETpii JIMCTKOBOI IUNIACTHHKH JICPEBOCTAHIB,
sk 3a3Hadae JI.C. ApanbaeBa Ta iH. [1), BOKJIMBO BIiIMITHUTH, 110, HE3BAKAIOUM Ha 30LIBIICHHS
TEXHOT€HHOTO TIpecy Ta MOTIpPIICHHS SKOCTi CepeIOBHINa, HACAIKEeHHS B. pendula 31aTHI TOCTATHBO
YCHINIHO 3pOCTaTd Ta BUKOHYBATH 3axHMCHI (YHKII NpU AaHOMY THIIl 3a0pynHEHHS. Xoua, 3a
HAIIMH JTOCHiIKeHHSIMH, B yMoBax Kpusoro Pory, B. pendula Bxe B 35-40 piuHoMy Bili modnHAE
3racartu: 3’sIBISIETHCS CYXOBEPIIUHHICTD, 3HUKYETHCS IEKOPATUBHICTH TOLIO.

BucHoBkn

1. HailuyTnuBimuMu 10 BIUTHBY ypPOOTEXHOTEHHOTO CEPENOBHUINA Ha (IYKTYOUy ACHMETPIlo
JUCTKOBOI MIacTUHKHU Betula pendula € noka3sHuku Ne3 mapameTpy — BiACTaHb MK OCHOBaMHU
HepInoi Ta APYToi KIIKH APYTOTO IMOPSAKY, CEPEeIHE 3HAUCHHS SIKOT0 cTaHOBUTH 0,123 cM.

2. Tlapamerp Ne2 — noBxuHa OPYTOi Bifi OCHOBH JIMCTKA XUIKH APYroro MOPSIKY, € HAWOLIBII
CTIMKMM J0 BIUIMBY (DaKTOPiB TEXHOTEHHOTO 3a0pyJHEHHS CepeloBHILNA, AaCHUMETpii He
nepesuirye 0,022 cm.

3. Ha ocHoBi o6GuHCIICHHS cepefHboro 3HaueHHss DA BCTAHOBJICHA 3aJICKHICTh HOPYIICHHS PiBHS
cuMeTpii BiJ 3a0pynHEHHS: HaWOUIBIIOr0 TEXHOTCHHOro Tpecy B. pendula 3a3Hae B
HACa/DKEHHSX, LI0 3HAXOHATbCA Ol NPOMHUCIOBHUX MIiANPHUEMCTB Ta Y3AOBXK BYJIHLL 3
IHTEHCHBHHUM TPAHCTIOPTHUM MOTOKOM (Mexi konmuBaHHs Bij 0,058 mo 0,101); He3HauHwMi piBeHb
HETaTUBHOTO BIUIMBY HasBHUWIA Ha [letpiBchkomy Bimsami (0,042). HaiicnpusaTiuBimmmMu
YMOBaMH 3pOCTaHHS U JaHOTO BUAY € MTApKOBi 30HU (3HaUCHHS He nepeBuinyroTs 0,024).

4. Bwu3HAYCHO HAMPABICHICTH aACHMMETPIii HA JOCHIKYBAaHHUX ALISHKAX T4 BUSBJICHO TCHACHIIIO 10
3MIHHM BiJI JIBOCTOPOHHBOI acMMETpii 10 MPaBOCTOPOHHBOI B 3aJIE)KHOCTI BiJ MicCIIE3pOCTaHHS
JIOCTIKYBAaHOTO 00’€KTy (3 MiBIHS HA MIBHIY). YCTAaHOBJICHO MEPEBaKaHHSI aCHMETPHUYHOCTI B
By CTOpPOHY B TMiBIeHHOMY MeranypriiiHomy paiioni Ha 17% BIZHOCHO iBHIYHOTO
TepHiBCBHKOTO.

5. JloOaTKOBMM 4YyTJIMBHM MOKa3HHKOM JO PIiBHS AHTPOIOrEHHOro 3a0pyJHEHHS € 3irHYTICTh
BEPXIBKH JINCTKA, JI¢ 31 30UIBIICHHSM CTPECY y POCIIHH ITiJBHUINY€ETHCS KITBKICTh JINCTKIB 3 TaHOIO
03HaKo1o (110 38% B IBOMY JTOCIIIKCHHI).
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1O. M. Ilempywresuu

Jonenknit 6oranndeckuii caqn HAH Yipannst

BJISIHUE I[TPOMBIIIJIEHHBIX VCJIOBUN HA BEJIMUNUHY (I)HYKTYI/IPY}OHIEI?'I
ACUMMETPUU JIMCTOBOM TNIACTUHKU BETULA PENDULA

HccnenoBana M3MEHYMBOCTb MOP(OJIOrMYECKUX MapaMeTpoB JHMCTOBOM IUIaCTUHKU Betula pendula
Roth. B pa3znuuHbIX HacaXKAEHUSAX IOJ BIUSHMEM YpOoTexHOreHHoi cpensl r. Kpusoro Pora.
HanGonee 4yBCTBUTENBHBIM K BO3IEHCTBHIO aHTPOIIOTCHHOTO (akTopa sSBISAETCS MoKazarenb No3:
paccTosiHMe MEXIy OCHOBAaHHSIMH IEPBOH M BTOPOM >KWIKM BToporo mopsiaka (0,123), Hanmenee -
acCUMMETpUS JJIMHBI XKWIKKA JucTa Broporo mnopsaka (0,022). BeisgBiieH ypoBeHb (IyKTyupyromei
aCUMMETPUM M HUHTErpalbHBIA IOKa3aTellb CTaOMJIBHOCTH PasBUTHS B. pendula Ha pa3mUUHBIX
yuactkax 1. KpuBoro Pora. MwunnmanpHoe 3HadeHue kodddunuenra acummerpun (0,017)
3aUKCUpOBaHO B HacaxkaeHUsix B. pendula Kpuopoxckoro 6oranmueckoro caga HAH VYkpaussl,
MakcumanbHoe (0,101) - Bosne merammyprudeckoro komOuHata «ApcenopMutran Kpusoit Pory.
[loka3aHo, 4TO W30THYTOCTb BEPXYLIKH JIMCTa SBISAETCS YyBCTBUTEJIBHBIM IOKa3aTeJeM YPOBHS
AQHTPOIIOT€HHOT'O BO3AECUCTBHS U TEXHOT€HHOTO 3arpsA3HEHUs Ha paCTEHUsL.

Kniouesvie cnosa: Betula pendula, ¢ayxmyupyrowas acummempus, cmabuibHOCMb pa3eumusl, uU302Hymocms
6epXyuKU nucma

Y. M. Petrushkevich

Donetsk Botanical Garden of NAS of Ukraine

INFLUENCE OF INDUSTRIAL CONDITIONS ON THE FLUCTUATING ASYMMETRY
MAGNITUDE OF LEAF BLADE OF BETULA PENDULA

Often, for ecological control environment, along with the use of physical and chemical methods are
used biological methods, which let you quickly and accurately assess his condition.The most simple
and accessible method is the morphological analysis of changes in the plants under the influence of
polluted environment. For example, research by evaluating fluctuating asymmetry (FA) of
morphological structures, that the installed as random deviations from perfect symmetry bilateral
characteristic.

Index of FA enables to fix even minor variations of average values at earlier stages of disease
state tree when the other criteria it is still "healthy." The important task is versatile evaluation
capabilities of this approach for certain model objects. Often, elected to study perennial woody plants
including silver birch (Betula pendula Roth.). Its repeatedly was selected as bioindicators of quality
environment in different growth conditions. The study of fluctuating asymmetry morphological
structures of B. pendula were partly in the Krivoy Rog city. Therefore, the main objective was to
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evaluate the expressions of fluctuating asymmetry leaf blades of the B. pendula according to 5
parameters in stands of Krivoy Rog.

For the study was chosen nine key areas with different levels of anthropogenic load and of
technogenic pollution in three areas: Metallurgical, Pokrovsky and Ternovskii. From each area were
collected 100 samples (from 10 trees to 10 leaves).

The measurement was carried out by 5 indicators in the millimeters (item 1 - 4) and degrees
(item 5) on the left and right side of the leaf blade: 1 - the width of the leaf halfes; 2 - the length of the
leaf vein of the second order; 3 - the distance between the base of the first and second vein of the
second order; 4 - the distance between the ends of the first and second veins of the second order; 5 -
the corner between the main vein and the second vein of second order from the basis of the leaf. The
level of instability of B. pendula evaluated by the method of V. Zakharov on the 5-point scale.

A result of research showed that the parameter number 3 (the distance between bases of the
first and second vein of the second order) is the most sensitive to the influence of the anthropogenic
factor: (0,123), the least sensitive one is the parameter of length asymmetry of the leaf vein of the
second order (0,022). We established the general indicator asymmetry of morphological parameters of
leaf blade of the B. pendula. We found differences in the magnitude of the FA, which is a reflection
of aggregate instability the leaf of this type in various areas. We determined the value of stable
progress for the B. pendula. Integrated parameter of the B. pendula corresponds to score 1 (33%) in
the park areas (7-9). It testifies about favorable environment. Negligible level of abnormal available in
stands, that grow on Petrovsky dumps (6) and was evaluated estimated at two result points (11%). The
maximum value of marked instability in the trees that grow in areas with large industrial and transport
load (56%). These areas (1-5) characterize the "critical" state of the environment and valued at 5
points.

We determined orientation of asymmetry of leaf blade B. pendula. We founded a tendency to
change the direction asymmetry of from south to north in areas with high levels of pollution (areas 1-
5).

"Camber" top of leaf is more sensitive indicator of the level of man-made pollution, which with
increasing stress in plants increases the number of leaves on this basis (up 38%).

Key words: Betula pendula, fluctuating asymmetry, stable progress, curved surface of the leaf tip
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