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Y cratTi posrnsgaeTecs npobrnema HagMipHOro PO3MNOBCHOLXEHHS oMenu 6inoi
(Viscum album L.) y micbkoMy naHawadTi 3 METOK BOOCKOHANEHHSI €KOMOriYHOro Me-
HeKMeHTy ypbaHi3oBaHUX TEPUTOPIN. Y Hall Yyac Yepes 3MiHy KnimMaTy oMena yBinwna
B PO3psiA aKTUBHUX IHBA3IMHNX POCANH: Bif HET NOTEPNatTb HAacaaXXeHHs MICT, AeHOpo-
NOTiYHMX NapPKIB i3 LIHHOK AepeBHOI POCIIMHHICTIO, HAaCaaXeHHs Y3[40BX aBTo- i 3anis-
HUYHUX MaricTpanen ToLo.

HocnigpxeHHs npoBeaeHo Ha TepuTopii M. Xapkis (YkpaiHa). JinsHku, Ha Skux npo-
Bogunu gocnigxeHHs (y nepiog i3 2006 no 2008 pp.), nexaTb y NiBHIYHO-CXiAHIN Yac-
TUHI MicTa. HaTypHi cnocTtepexxeHHs 3a oMernor Gifol NpoBeAeHO 3a OpUriHaNbHOK
METOOMKOLO: OS5 KOXKHOI OKPEMOT OUCKPETHOI rpynn oMenn BCTaHOBIOBAM iHOEKC YM-
CenbHOCTI N BU3HAYaru xapakTepucTUKU BiKOBOI CTPYKTYPU, BCi ANCKPETHI rpynu ome-
nn B MexXax JocnifpKyBaHoi TepuTopil Bigobpaxanu Ha kapTi MicLeBoCTi B MacluTabi
1:10 000.

Ha oCHOBI AaHMX HaTypHUX CMOCTEPEXEHb i3 3aCTOCYBaHHAM MaTpU4HOI Moaeni
ONHAMIKM YncenbHOCTI nonynsauii omenu 6inoi 6ynu 3anpoBag)XeHi peTpOCNEeKTUBHI CLe-
Hapil eBontoLjii Nonynsuii omenu Ta 34iNCHEHI pO3paxyHKM LLIOAO 3MiH Y Yaci YncernbHoC-
Ti KyLLiIB OMenu Ta po3noginy ix 3a BikOM Ha nepcrnekTuBy. PeTpocnekTMBHUI aHani3 go-
MOoMir BCTAHOBMUTW, WO Ha AinsHky «CR-61-39» omena npoHukna npnbnusHo B 1979 p.,
Ha finsaHky «CR-61-40» — npubnusHo y 1950 p. MporHocTuyHi cueHapii eBontoLii nony-
nAuii oMenu OoBenu, WO YMCENbHICTb HaniBnapasnTta WBMAKO 3pocTaTuMe B Yaci. Tak,
Yyepes 15 pokiB nicnsa NPoBeAEHHsT HAaTYPHOI 3OMKM 3araribHa KifTbKiCTb KyLLiB OMENn Ha
ainaHui «CR-61-39» 3pocTte mamke yagidi, Ha ainsHui « CR-61-40» — maike y niBTopa
pasy, Lo BMKIMKAE 3aHEenoKoeHHs. OTpuMaHi pe3ynsrati OOUiNbHO BpaxoByBaTu Mig
Yac PeKOHCTPYKLi 06’eKTiB 3eneHoro rocrnogapcraea M. XapkiB.

Knrovoei crioga: omena 6ina, ekonoriyHni MeHegXmeHT, ypboekocuctema.

BCTYN

Owmena 6ina (Viscum album L.) — ue BiYHO3eNeHWI KyLL, KynsacTol (hopmu, SKMn mae
CTiNKi raycTopii y aepesi-xusuteni [4, 19]. PocnuHa acumintoe BnacHuii ByrneLb 3aB4sku
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POTOCUHTE3O0BI, WO 0O6yMOBMIOE ii 3eneHe 3abapBneHHs, Npu LbOMY MOBHICTIO 3ane-
XWTb BiJ BOAHMX i MiHEparbHUX pecypciB AepeBsa, Ha skoMy ocensieTecs [18]. B ymoBax
nomipHoro knimarty omena supoctae go 100-120 cm y giametpi. [loxmBae pocnuHa-
HaniBnapa3aut npnbnuaHo go 30(45)-pivHoro Biky [3, 10].

BBaxaeTbca [3, 6, 19], WO oMena CnpuynHSAE CYTTEBE 3HWDKEHHS eHepril pocTy,
BTpaTy AEKOPaTUBHOCTI Ta BPOXXaNHOCTI AEPEBHUX KYNbTYP, a TaKOX € NPUYNHOK 3HU-
XKEHHS1 OBrOBIYHOCTI HacaKeHb: NPU3BOANTL 4O YacTKOBOI abo CyuinbHOI cyxoBep-
XOCTi 1 MOCTYMNOBOTO YCUXaHHS AEPEB.

HuHi BinbyBaeTbCs Bpaxatoue po3nOBCHOIKEHHS L€l pocnunHM Ha Teputopii Ykpai-
HK, ocobnmBo y MicTax [2]. Tak, omena 6ina yxe BBaXaeTbCs CNpPaBXHIM €KOMNOriYHNM
nNMXoOM ANS HacamkKeHb Takmx MIcT, 9k Knie, Xapkis, Bonogummup-BonuHcekuin, IBaHo-
®dpaHkiBebk, MNMonTtaea, bina Lepksa, Yepkacu, YmMaHb Ta iH., Npo WO CBiAYaTb YNCTEHHI
nyonikauii y nonynsapHin i HaykoBin nitepatypi. CnekTp AepeBHUX POCIMH, Ha SKUX BU-
sIBIIeHa OMena, BKMNYae AK MICLIEBI, TaK | eK30TUYHI BUaW.

[nsa 60poTbOM 3 OMENOK BUKOPUCTOBYIOTb MEXaHIYHI, XiMiYHi Ta GionoriyHi meTogu.
H. TapaH Ta iH. 3a3HavatoThb [7, 13, 15], Wo npoBeageHHsA nogidbHoro pogy AOCNiAXeHb
€ [yXe CKnagHWM, OCKiNbK1 AepeBO-XNBUTENb, HA SAKOMY napasuTye oMerna, B pesyrb-
TaTi Ma€e 3anuWwnTUCS XUBUM | MakCUMaIbHO HEYLUKOMKEHNM.

Hapn po3pobkoto xiMiyHUX npenaparTis Ang 3axmMcTy AepeB Big MiCLEeBUX BUAIB OMe-
N npauoloTh icnaHcbki [5, 9] Ta yropcbki [16] gocnigHMkK Towo, GionoriyHi meToam
KOHTPOMIO (30Kpema, BNAuB Ha oMeny rpubiB-HagnapasnTiB) akTMBHO BMBYalOTb Y Ty-
peyunHi [8]. Po60oTn Hag NigroToBKOK KOMMIEKCHMX pekoMeHAauin Wwoao ynpasmiHHSA
MiCLEeBMMW BUOaM1 omenu BedyTb B IHAiT, A€ HMHI HaniBnapasuT 0e3KOHTPOSIbHO po3-
NMOBCIOXKYETLCA Ta 3aBAa€ 3HAYHOI Wkoau nnogosum cagam [11, 12]. benbriicbkumm
AocnigHMKamuy BCTaHOBMEHO, WO OAHMM i3 haKTopiB, SKi HeraTMBHO BMIMBAKOTb Ha re-
HETUYHY CTPYKTYPY OMENM aBCTPINCLKOT (Bnn3bkmin BUA Ao omenu 6inoi), € oparmeHTa-
Lia HacagxkeHb [14].

IMig Yac po3pobKKM HOBITHIX NiAXOAiB €KOMOrYHOr0 MEHEAXKMEHTY HAA3BUYANHO KO-
PUCHUM MOXe CTaTu MoAentoBaHHA nonynauinHol guHamiku omenn [1, 19]. OCHOBHUM
3aBAaHHSIM BUBYEHHS AMHAMIKM MONYnALii NeBHOro BUAY € AOCHiAXKEHHS 3MiHM B Yaci
po3Mipy nonynsdii, Wo 3anMae NeBHUM apean iCHyBaHHS, po3nogdiny ocobuH 3a BiKOM
i CTaTTiO 3 ypaxyBaHHAM BHYTPILUHbOBUOOBUX | MDKBUAOBUX B3AEMOMIN, @ TakoX [A0-
CTYMHUX PecypciB A5 PO3BUTKY. KOPUCHUM iIHCTPYMEHTOM A8 Takoro pogy AoChigKeHb
€ MaTtemaTtuyHi Modeni pPisHUX TUMIB, SIKi B CYKYMHOCTI 3 JaHUMK HaTypHUX criocTepe-
XEHb 0al0Tb 3MOry BUSIBUTU XapakTepHi BACTMBOCTI €BOSOLT NONynsALin.

MeToto Lboro gocnigkeHHs O6yno 3anpoBaguTy PETPOCTNEKTUBHI CLeHapii eBontoLii
nonynauii omenu 6inoi Ta 34INCHNTN PO3PaxyHKM LLIOAO 3MiH Y Yaci YNCENbHOCTI KyLLiB
omenw i po3noginy ix 3a BikOM Ha NepcrnekTyBy AN BUPILLEHHS 3aBAaHb €KOMOrivyHoro
MEHeXMEHTY (Ha npuknagi M. Xapkis).

MATEPIAJIN TA METOOU

JocnimxeHHss NpoBeAeHO Ha TepuTopii M. XapkiB, sika HanexuTb 00 XapKiBCbKOT
CXMMNOBO-BNCOYNHHOT 0bnacTti CepegHbOpPYCbKOI nicocTenoBoi NpoBiHLii CxigHoeBpO-
NencbKOoi PiBHUHHOT NaHawadTHOI KpaiHu Ha niBgeHHomy 3axodi CepeaHbOpyCbKOi BU-
CouunHK. KnimaT noMipHui, 3i cepeaHbopiyHOo KinbkicTio onagis 500-570 mm i cepepn-
HiMK1 Temnepartypamu CidHs -8 °C, nunHa — noHaa 20 °C. BuxigHun tvn rpyHTiB — Cipi
nicoBi, siki 3a3HanM iCTOTHOI aHTPONOreHHol TpaHcdopMaLlil.
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Oinsgxkn (N = 9), Ha akux npoBoaunu gocnimkeHHs (3 2006 no 2008 pp.), nexarb
y MiBHIYHO-CXigHIN YacTuHi M. XapkiB (puc. 1). 3aranom gocnigxeHo 960 ra (to61o 3 %
Bi[ 3aranbHOI NNoLLi TepuTopii MicTa).

MH

M. XapKiB 1w

CR-61-30| CR-62-21 | CR-62-22

CR-61-39| CR-61-40 | CR-62-31 | CR-62-32

CR-61-50 | CR-62-41

Puc. 1. Po3milleHHst focnigHmx AinstHok Ha Teputopii M. XapkiB (YkpaiHa)
Fig. 1. Location of test plots within the territory of the city of Kharkiv (Ukraine)

Y poboTi 3acTOCOBaHO CITKOBUI METOA KapTyBaHHS apeanis. JinsgHKkM € reomeTpuy-
HUMUK KBagpaTaMu nnoweto 1 kM2, siki BUbupanu Ha kapTi 3 NPUB’SA3KOK A0 NiHi Mepexi
UTM (YHiBepcanbHa TpaHcBepcarnbHa npoekuis Mepkatopa). BoHn Manu ctangapTHy,
3rigHo 3i cuctemoto koopamHat UTM HomeHknaTtypy («CR-61-30», « CR-62-21» ToLlo).

LinsHKM nexanu y mMexax MiCbKoro cenbOuLHoro naHawadTy B panoHi MNiBHIYHOI
Canrisku. KBagpatn «CR-61-30», «CR-62-21» Ta «CR-62-22» 6ynu posTtaluoBaHi 6inb-
e Ha MiBHiY, a kBagpatn «CR-62-22» Ta « CR-62-32» — Ha cxigHin okonuui micTa.

HaTypHi cnocTtepexXeHHs 3a OMesSio NPoBeAEHO 3a OPUriHaNbHOK METOAMKOLD, SKY
6yno po3pobneHo y cnisasTopcTsi 3 HO. |. Beprenecom [17]. Yci KyLui omenu Ha okpemo-
My OepeBi 3 O4HMM rOfIoBHMM CTOBOYpOM abo Ha oepeBi 3 KiflbkoMa rofloBHUMW CTOBOY-
pamu, SKi 3a BXXMBaAHUMW B NICIBHULTBI KPUTEPIAMIN BBaXKAOTbCS OKPEMUMU AepeBamu,
abo Ha Kinbkox gepesax, SKi yTBOPIOOTb rpyny (TobTo LWOHaMMeHLW ABa AepeBa, Bia-
CTaHb MiX SKUMMN € MEHLLOIO 3a AliaMeTp KPOHU KOXKHOTO i3 HUX), BBaXanu «GUCKPETHOH
rpynotox». [Ans BiaobpaXkeHHs KifbKOCTi KyLLiB OMENM B KOXHI OKPEMI JUCKPETHIN rpy-
ni 3aCTOCOBYBanu LUKany YMCenbHOCTI: ANg KinbKoCTi KywwiB Big 1 Ao 5 iHOekc uncens-
HOCTi cTaHoBMB «1»; onga 6—10 — «2»; 11-20 — «3»; 21-40 — «4»; 41-80 — «5»; 81—
160 — «6»; 161-320 — «7»; 321-640 — «8» i T. A.

[ns BigobpaxeHHs NpMBNM3HOro CniBBiAHOLEHHS KyLLiB OMENU 3a BIKOM Y KOXHIN
OKpPEMIi OUCKPETHIW rpyni BUKOPMCTOBYBany nNonynsauinHo-gemorpadivyHni koediuieHT
Kjig-sp SIKWI BiJOOPaXkae 38'A30K MiX CMiBBIAHOWEHHSAM IOBEHINTbHUX POCUH (j), POCHNH
1-ro i 2-ro reHepaTMBHOIO BiKY (g) Ta CEHINbHUX (S). 3anncyBanu Koro, BUKOPUCTOBYHOYM
cumBonu: 0 (pocrnuH BignoBigHOI BiKOBOI rpynu Hemae), 1, 2 i 3 (3anexHo Big YacTku
KyLLiB BiQNOBIAHOrO BiKYy B AUCKPETHIN rpyni).

Yci AMCKPETHI rpyny oMenun Ha JochigXyBaHin AingHui Bigobpaxanu Ha KapTi Mic-
uesocTi (MacwTab 1:10 000). HaTypHi cnocTepexeHHs 3a pOCNMHOK-HaMNiBNapasnTomM
NPOBOAMNK Y Nepiog BiACYTHOCTI NUCTS.
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3a pesynbratamu MONbOBUX CMOCTEPEXEHb ANSA KOXHOI AOCMiAXKyBaHOI LiNsAHKM
BM3Ha4Yanm 3ararnbHy KiNbKiCTb KyLLiB OMEnM i3 3aCTOCyBaHHAM iHAEKCY YMCENbHOCTI 3a
dopMyro cepeaHbOro reoMeTPUYHOrO.

MaTpuyHy mMogenb AvHaMIKK YMCenbHOCTI nonynsuii omenu 6inoi HaBegeHo y po-
0oTi [2]. HanawTyBaHHS ii napameTpiB NPOBOAMTLCA Ha OCHOBI JaHUX HATyPHUX Cro-
cTepexeHb y ABa etanu. Mogenb gae 3Mory aHanidyBaTtu 3MiHW y Yaci YNCENbHOCTI Ky-
LLIiB OMenK, po3noain ix 3a BiKOM siK Y peTPOCNEKTUBY, Tak i Ha NepcnekTuBy. Tak, Mak-
cuManbHui Yac T (y pokax) po3BUTKY MOMynsiLii OMenu Big MOMEHTY MOSIBM MepLunx
0COOVH y poui t BU3Ha4eHo 3a hopMyIioto:

_In(a”)
")

Je ( — cniBBigHOLWEHHS YncensHocTi omen i-ro 1a (i + 1)-ro pokiB po3BuUTKY, sike po3pa-
XOBYIOTb METOAOM MOCNIAOBHNX HABNWXeHb AK
1

+1, )]

q= T
M, L (2
1+ E(1 -q°) (2)
a, — KinbKiCTb OMen ogHOMITHLOro BiKY B POL t, LLIO 0BYMCIOETLCS AK
M,-(1-q
q"-(1-q")

Cumsonamu M, M,,, M, NO3HAYMMO YMCENbHOCTI OMENK, 3a AKMI BOHa MOXe
OyTu 3any4yeHa OO rpynu «MOogux», «3pinux» i «ctapux» ocobuH BignosigHo (BM3Ha-
YalTbCsl HA OCHOBI HATYPHUX CMOCTEPEXEHD).

CepefiHin 3a BikoM KoeiLliEHT PO3MHOXEHHSA oMenu Binoi BU3Ha4eHo 3a hopMyIioro:

A=, (4)
Z mi+1,t
i>E,
Ae m;, — o4iKyBaHa KiNbKiCTb OCOBMH i-ro pOKy pO3BUTKY B pOLi 3 NOPAAKOBUM HOMe-
powm t; E, — Bik oMenu, 3 AKOro BOHa 34arHa nrogoHocuTy [2].

HanawTyBaHHs MaTpuyHOi Mogeni NpoBOAMIM Y ABa eTanu 3a METOAMKOI, AKY Ha-
BefileHo y poborTi [2]. Tak, Ha nepwomy emarii, 3aaBLUn cepeaHi 3HAYEHHS YNCENbHOCTI
nonynauii omenu 3pinoro M, i ctaporo M, BikiB AN KOXHOT 3 AiNAHOK, 6yrno pospaxosa-
HO BIANOBIAHI BEMUYMHWN 3HAMEHHUKa reOMETPUYHOI MPOrpecii g i YMCenbHICTb a, OMenu
nepLUIOro poKy po3sBuTKy. [ani po3paxoByBanu cTabinbHi po3noginu YicensHOCTi oMenu
3a BiKOM i YMCENbHOCTI TPbOX i BikoBMX rpyn M, ,, M, , M, [2]. AAKLLi0 nig Yac NopiBHAHHS
YMCENBHICTb NepLUOT BIKOBOT rpynun (OMena Mosiofa) He BUXoauna 3a Mexi iHTepsarny, 00-
MEXEHOro MiHIMarnbHOIK | MakCUMarnbHOK TPaAHUYHUMK BEMWYMHAMW CrOCTEPEXEHb
(Tabn. 1), To Npunyckanu, Wo nepLini etan HanawTyBaHHA YCMiLLUHO 3aBEepLUEHO.

PE3YNLTATU OOCIIIKEHD | IXHE OBIrOBOPEHHSA

3a pesynsratamu SOCHiAXEHHSA CTBOPEHO KoM 'oTepHy 6a3y gaHux «lowmpeHHs
omenu 6inoi y oparmeHTi apeany (Ha npuknagi M. Xapkis)». HanvacrTiwe Ha gocnigxy-
BaHil TepUTOPIi BUABNANM OUCKPETHI rpyny oMenu, B sikux nepebysanu Big 1 oo 5 kywwis
(iHOeKc YncenbHOCTI — «1»), a Le BKa3ye Ha Te, Lo PO3NOBCIOOXEHHSI POCIINHM Y LUe He
3acerneHi Heto Micusa TpuBae (puc. 2).
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Puc. 2. Posnogin ANCKpPEeTHMX rpyn oMenu 3a iHgekcammn YMCenbHOCTI Ha AOCNIAKYBaHUX AiNSHKaX Y MiBHIY-
HO-CXifiHiI YacTuHI M. Xapkis

Fig. 2. Distribution of discrete groups of the White Mistletoe by semi-quantitative indices in sample plots of
the north-eastern part of the city of Kharkiv

3a pesynbrataMmy HaTypHUX ClocTepexxeHb BUBIPKOBOro AOCNIMKEHHST PO3MOBCHO-
OXXeHHs omenu Binoi B naHgwadTtax M. XapkiB 6yno BCTAHOBMEHO KiMbKICTb «MOJO-
ONX», «3PINUX» i «KCTapux» KyLLIB OMENV Ha KOXHIl i3 JOCNIMKEHNX QiNsHOK (Tabn. 1).

Ha puc. 3 HaBegeHO MOAenbHi BENMYMHM YMCENbHOCTI TPbOX BIKOBUX TPyn OMenu
pasoM i3 AaHVMW HaTYPHUX CMOCTEPEXEHD, LLIO BU3HAYatoTb JOBIpYi iIHTEpBasiv BEMTUYUH.

Tabnuys 1. Po3noAin KywiB oMenu 3a BikoM Ha gocnigkeHux ginsHkax M. XapkiB
Table 1. Distribution of the White Mistletoe scrubs by age groups in sample plots of the

city of Kharkiv

Bik omenun «Monoga», 1-5 pokiB «3pinay», 6-20 pokiB «Crapa», 21-45 pokiB

OinaHka KinbkicTb KywiB (BidyanbHa ouiHKa): cepeHs (MiHiManbHa; MakcumarbHa)
«CR-61-30» 44,85 (30,17; 66,67) 24,64 (15,83; 38,33 0,00
«CR-61-39» 23,10 (13,92; 38,33) 27,53 (21,50; 35,25) 22,32 (13,58; 36,67)
«CR-61-40» 32,66 (16,00; 66,67) 44,19 (31,00; 63,00) 46,40 (34,00; 63,33)
«CR-61-50» 2,24 (1,00; 5,00) 2,98 (1,33; 6,67) 5,96 (2,67; 13,33)
«CR-62-21» 88,51 (59,50; 131,67) 46,06 (33,50; 63,33) 0,00
«CR-62-22» 11,26 (5,90; 21,50) 2,77 (1,70; 4,50) 4,65 (3,60; 6,00)
«CR-62-31» 55,00 (30,50; 99,17) 12,96 (6,50; 25,83) 4,47 (2,00; 10,00)
«CR-62-32» 72,05 (44,50; 116,67) 25,56 (18,67; 35,00) 13,33 (13,33; 13,33)
«CR-62-41» 1,12 (0,50; 2,50) 1,12 (0,50; 2,50) 4,47 (2,00; 10,00)

K BUOHO 3 HABEAEHUX PUCYHKIB, MOAENbHI YMCErnbHOCTI M, , rpyny Momnoaux KyLuis
omenu anga 6 ginsHok «CR-61-39», «CR-61-40» i «CR-61-50» nepebyBanu y mexax
OOBipYMX iHTepBaniB (xo4a y nybnikadii [2] 3a pe3ynsrataMmy HanawTyBaHHsS napame-
TPiB MaTPWMYHOI MoZeni OiNsHKM y NiBHIYHIA YacTUHI MicTa BOHWU Oynun BUKMKOYEHI 3 NO-
OarnbLUOro BUBYEHHS K Hepenpe3eHTaTuBHi). Lie aae amory BBaxatw, Lo rinoTesa pos-
noAiny 4YncenbHOCTi OMenu 3a BiKOM, 3riHO 3 reOMETPUYHOK MPOrpecietd, He MoXe
Oyawv BioxuneHa y CBiTNi TUX AaHMX HAaTYPHUX CMOCTEPEXEHD, SKi € Y HasiBHOCTI (Tabn. 1),
i NnpunMaeTbCs Sk poboya.

ISSN 1996-4536  BionoriuHi Ctygii / Studia Biologica e 2016 ¢ Tom 10/Ne3—4 e C. 141-154



1. O. Pubanka

146

sjo|d sjdwes ul a0japsiw Jo sdnolb abe jo souepunqy ¢ B4
XENHBLIT XMHEeaAXITILOOT eH NUSNO LUAdL XMEOoMIE 9LOIHALOOWR *E “ouUd

(so0Lretfa H nLMEoHeL8 e | b MHUKULag)

(0z'0 =" :8666'0 = b)

nuAdi igong nuAdl 1ong
€ [ l € I 3
0 0
z 4
L c <
s =
g rog
by z 7
5 o &
B s @
uw —o— re w uw—e— m
Jone —— 2 ‘Jone—— o2
Xew —g— re Xew—e— -
|opow —e— [9pow —e—
2r-29-90 Tp-29-4D - o 05-T9-40 v 6-T9-40
(ev'e =" :L0%6'0 = b) (ez'z="e'L616'0=h) (68°c =" 19960 = b) (£8'z =" '5£96'0 = b)
nuAdi igong VuAdl 1goNg VuAdl 1soNg nuAdl 1song
€ 4 3 € 4 L € I l € I L
f R R 0 f R R 0 . . . o 0
Lol Fs
Loz | koL
< e £ < Fob £
Loy 8 toe 8 Lo 5 5
S Z o rse 9
g ror % 2 H
o9 g ros 3 roe Z roz &
9
bos ¢ [ ¢ bor o re g
U —o— H Ul —e— ro. @ ulw—e— H ulw—e— Loe &
‘Jone —— Foor 2 “ione —— rog = ‘Jene—o— ros 2 ‘Ione —— 2
Xew —— | oz Xew —g— r 06 Xew-g— L oo Xew —— m\\\m/m [ae
|opow —e— 19pow —e— r ook lepow—— | G——&—0 |opow —e— [or
2€-29-4D - ovk €940 S o 0v-19-4D S0 66-T9-40 a4
(61°0 =8 98660 = b)
nuAdi 1gomg
€ 4 I
. R R 0
re
£
Lo H
a
re =
5
Few @
o
uw—e— r sk 5
. =1
Jane —— L g =
Xew —8—
ric
19pow —o— (BHHOhEME 0JOMALIRIIOU € OHOhOILNING) (BHHOhEME 0JOMALIRIIOU € OHOhOILNING)
22-29-4D o 12-29-40 0E-T9-4D 621940

ISSN 1996-4536 e bionoriuni Ctyaii / Studia Biologica e 2016 e Tom 10/Ne3—4 ¢ C. 141-154



MPUKINALHI ACMEKTW EKONOIMYHOMO MEHEIXKMEHTY MONynsALuIi OMENW BINOT (VISCUM ALBUM L.)... 147

Lpyaul eman HanawmyearHsi napamempie modesii. BenuuvHn M, onsa 6 ginsHok
BUXOOATb 3@ MEXi AO0BIipYMX iHTepBarniB. 13 L€l NpMYMHK Ha ApyromMy eTani HanawTyBaH-
Hs1 NnapaMeTpiB Mogeni Ans HUX 34iNCHI0Bany cnpobu nigidpatn BENUYMHY ( TakuUM Yu-
HOM, W06 YMCENnbHOCTI YCiX TPLOX FPyNn HE BUXOAMMM 3a MEXi A0BipYMX iHTepBanis, no-
AaHux y Tabn. 1. Li cnpobu BusBunucsa 6esycniiHiMm, TOMy iX Byno BUKITHOYEHO 3 no-
OanbLUOro BUBYEHHS.

Takuii pesynstaT MOXHa MOSICHUTU TUM, LLO Ha BKa3aHux 6 kBagpatax nonynsuis
omenu Binoi WorHo 3'asunacs. Tox AocnignTw i Yepes maTpudHy mogerns [2], saka onu-
Cy€ «pPIiBHOBaXXHUNY» CTaH NMONynsuii, 3a SIKOro po3nogin ocobuH 3a BikoM 36epiraeTbca
B 4aci, a po3mip yciei nonynsiuii 3MiHIOETbCS, HEMOXNNBO. 3 iHWOro GOKy, BUSIBIiEHa
TeHAEHList Aae 3Mory 3poOMTU BUCHOBOK, LLIO OMENa MOLLMPIETHCS B NiBHIYHO-CXiQHOMY
HanpsIMKY.

Oani 3a popmynoto (4) onsa TpbOX AOCNIAKYBaHMX AiNSHOK i3 Pi3HOBIKOBOK CTPYK-
Typoto omenu 6yrno po3paxoBaHO 3HaAYeHHs koedilieHTa PO3MHOXEHHS A. Peaynsratu
pPO3paxyHKy pasoM i3 iHLWMMW MOLENbHUMW XapakTepucTMkamm nonynsuii omenu 6inoi
HaBegeHo B Tabn. 2.

Tabnuys 2. MopenbHi xapakTepucTuUK/ nonynsuii omenu Ginoi
Table 2. Model calculated characteristics of the White Mistletoe population

[inaxka q a, A, 1/pik M, M,, M, M
«CR-61-39» 0,9635 2,83 0,06 13,2 27,5 22,3 63
«CR-61-40» 0,9766 3,89 0,04 18,6 44,2 46,3 109
«CR-61-50» 0,9998 0,20 0,03 1,00 2,98 4,95 9

BignosigHi MogenbHi po3noginu ocobuH nonynsauii omenu 6inoi 3a Bikom gnsa gi-
naHok «CR-61-39» i « CR-61-40» HaBeaeHo Ha puc. 4-5.

Bepyuu oo yBaru, wo ang gingaHkn « CR-61-50» BenuunHa at ctaHosuna nuwe 0,20
KyLLiB, MOOENbHMIA po3nodin ocobuH nonynsuii omenu 6inoi 3a BikoM Anst 4aHOT AiNsH-
kv nobynysaTtu He Baanocs. Lle BkadyBano Ha Te, WO nonynsuis oMmenu 6inoi B Mexax
ainsiHkm « CR-61-50» e He gocsirna «piBHOBAaXXHOTO» CTaHy, a ToMy ii 6yno BUKIHOYEHO
3 NoAanbLLIOrO BUBYEHHS.

BCR-61-39

YucenbHicTb omenwm

5 9 13 17 21 25 29 33 37 41 45
Bik omenu (y pokax)

Puc. 4. Po3nogain uncenbHocTi omenu 3a BikoM Ha ainsaHui « CR-61-39»
Fig. 4. Distribution of mistletoe by age at sample plot «CR-61-39»

ISSN 1996-4536  BionoriuHi Ctygii / Studia Biologica e 2016 ¢ Tom 10/Ne3—4 e C. 141-154



1. O. Pubanka

148

CR-61-40

wn

DN

O

o

DN

0000

NN

NN

SO0

NN

DN

NN

SN

NN

QDN

DN

NS

EE

DN

B

NN

NN

RORVBDDNOL
ANNNNNNMNNNNNN
NN
SN
OIS
DO
AN

| OSOINNNNN
KRN
NN
B
2000RNNORTINDONOD
DRI
ORI
SN
SOOI
IR
VNIV
NN
NN
NN
SRR
NI
NN

o o &) —
NUBWO 9LIIHAUBINR/

177 21 256 29 33 37 41 45
Bik omenu (y pokax)

13

Puc. 5. Po3nogain ynucensHocTi omenu 3a BikoM Ha AinsHui «CR-61-40»

Fig. 5. Distribution of mistletoe by age at sample plot «CR-61-40»

MakcumanbHuit yac T (y pokax) po3BMTKY MONynsuii oMenu Bi4 MOMEHTY MOSBM
nepLUmMx ocobuH y poui t, skmii 6yno BusHayeHo 3a chopmynoto (1), ons ginsHkm « CR-61-
39» ctaHoBuUTL 29 pokiB, a Anga ginaHkn «CR-61-40» — 59 pokis. BignosigHi mogenbHi

po3noainu nonynsuii omenu G6inoi y peTpocnekTuBy Ansi ABOX AOCHIAKYBAHUX AiNSIHOK

HaBe[EeHo Ha puc. 6-7.

BCR-61-39

L B N B o e e i i s i o M e et e i B N N e |
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AN |

o = (1) ™~ e
ULIAINO 9LOJHALI8OM R

Bik omenu (y pokax)

6inoi Ha ainsaHui «CR-61-39»

1 PETPOCNEKTUBHMI PO3NOAiIN Nonynsii omenu
Fig. 6. Simulated retrospective distribution of the White Mistletoe population at sample plot « CR-61-39»
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Puc. 7. MogenboBaHuii peTpocnekTMBHWIA po3nogin nonynsuii omenu 6inoi Ha AinsHui «CR-61-40»
Fig. 7. Simulated retrospective distribution of the White Mistletoe population at sample plot «CR-61-40»

3BaxaluM Ha Te, WO HaTypHi CrMOCTEPEXeHHA 3a omernol Oyno 3aBepLueHO
y 2008 p., nosiBy nepLmx ocobuH Ha AinsHui « CR-61-39» moxHa nprubnuaHo gatyBaTu
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1979 pokom, a Ha ginsHui «CR-61-40» — 1950 pokom. Ha oCHOBI MOPIBHSAHHST OTpUMa-
HUX MOAENbHMX 3Ha4YeHb T i3 TPUBANICTIO XUTTA HaniBnapasmTa MoXHa NpunycTuTn, Lo
Ha AinaHyi «CR-61-39» HWHI pO3BMBAETLCS MepLUE «MOKOMHHA» OMENW, Ha LinaHLUi

«CR-61-40» — gpyre.

Ona ginaHkm « CR-61-39» pesynstaTn peTpoCnekTUBHOIO aHarisy MOXXHa MOSICHUTU

LLIO O MOMEHTY EKCMaHCIi XXMTMNoBOI 3a0ya0BK M. XapkKiB y NiBHIYHO-CXIQHOMY Ha-

UM
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Puc. 8. CueHapii po3suTKy nonynsuii omenu 6inoi ans ginsHkn « CR-61-39»
Fig. 8. Scenario of development of the White Mistletoe population for sample plot «CR-61-39»
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sK BiokopunaopiB, Tak i eneMeHTiB NaHAawadTHOI MaTpuLi, CIPUSTIMBUX OS5 NOLLUMPEH-

HSA omenun. Pasom 3i 36inbLUeHHAM BiKy HacagKeHb XUTMNOBOI 3a0yaoBu, y cknagi akux
€ BUAWN OepeB-XUBUTENIB omMenu 6inoi, NTaxyM novanu noLmproBaTh HaciHHS OMenu
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Puc. 9. CueHapii po3BuTKy nonynsauii omenu 6inoi gnsa ainsHkm «CR-61-40»
Fig. 9. Scenario of development of the White Mistletoe population for sample plot «<CR-61-40»
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Ha pginsHui «CR-61-40» omena 3’siBMNacs paHille, HiXk 3HaXoAMMOo Npo Hel nepiui
3ragku. Lle noB’si3aHo 3 TMM, Wo gemorpacdivyHa mogenb, siky HaBegeHo y poborTi [2], He
BpaxoBYE Takuii pakTop SK «iMmirpauisi» 0cobuH y nonynsuito. ToGTO MOXXHa NpUnycTu-
TH, Wo npmbnmsHo B 1980 p. Ha TepuTopito, B Mexax sikoi nexuTb ginsHka « CR-61-40»,
omMena 6ina npoHukana kinbkoma 6iokopngopamu (HacagkeHHSA B34OBX AOPIr, Npupiy-
KOBi HacaaKeHHsI TOLLIO).

HaBegeHa y ctaTTi MmaTpuyHa mogens [2] Aana TakoX MOXIMBICTb BU3HAUYUTU CLie-
Hapii eBontoLii nonynsauii omenu Ginoi 9K y peTpocnekTuBy, Tak i Ha NepcnekTmBy. Tak,
KifIbKiCTb KyLLIB OMENM NepLloro poKy PO3BUTKY B KOXXHOMY HacTynHoMmy pouit + 1 go-
piBHIOE 00BYTKOBI KOoediLieHTa PO3MHOXEHHS A, L0 pO3paxoBYETLCH 3a hOopMyroto (4),
Ha KinbKiCTb KyLLiB OMeNW, siki 30aTHi NogoHoOCUTK (BikoM Big, 6 40 45 pokiB) y NOTOYHO-
My poui t.

Ha puc. 8-9 HaBefeHo pesynbTaTy aHanidy Ha nepcnekTuBy Ang AinsaHok « CR-61-
39» i «CR-61-40» Ha 10-1, 15-1, 20-1 i 45-1 pik BiaNOBiAHO NicNsa NPoBeAeHHS HAaTYpPHOI
311OMKM y poui t. Tak, Yepes 15 pokiB Micnsi NpoBeAeHHsI HAaTypPHOI 3MOMKM Byno NporHo-
30BaHO 3POCTaHHS YncenbHOCTI omenu Big 64 oo 122 ocobuH Ha ginsaHui « CR-61-39»
Ta Big 124 0o 177 ocobuH Ha ginsHui «CR-61-40» (To6To marke y ABa Ta niBTopa pasy
BignoBsigHo). OTxe, rocTpoTa NpobrnemMn 0e3KOHTPOSbHOIO MOLUMPEHHSA OMENU Y MICTI
CTpiMKO 3pocTatuMme B 4Yaci. OTpumaHi pesynsratv He cynepedarb JaHUM aMepuKaH-
Cbkux gocnignukis [19], siki, BUBYaKumM 3MiHM apeany NowunpeHHst omenu 6inoi B Kani-
dopHii 3a nepioza i3 1900 no 1991 pp., Big3Ha4mMnNKn JoBONi LWBWAKI TEMNKX POCTY Nonyns-
LT Liel pocnuHn-Hanisnapasura.

BUCHOBKMU

3a pesynsratamu JOCHiAXEHHSA CTBOPEHO KoM 'oTepHy 6a3y aaHux «lowmpeHHs
omenu 6inoi y dpparmeHTi apeany (Ha npuknagi m. Xapkis)».

HasBHiCTb Ha JoCnigXyBaHin TepuTopil NepeBaxHO ANCKPETHUX rPynu OMenu, ki
mictunm Big 1 0o 5 kywiB (iHGEKC YNCenbHOCTI — «1»), CBIAYNTb MPO TPMBaAHHSA NpoLecy
PO3MOBCIO)KEHHSA POCIMNHN Y LLIE HE 3aceneHi Het Micu4.

3 BMKOPUCTaHHSAM Mogeni, NoOyaoBaHOl 3a HALIOK y4acTHo, NpoaHani3oBaHo pe-
TPOCMNEKTUBHY Ta NEPCNEKTUBHY AMHAMIKY YMCENbHOCTI KyLliB omenu Binoi. Po3paxosa-
HO, WO nosiBy nepwmx ocobuH Ha ginaHui «CR-61-39» moxHa npubnusHo aatyBaTu
1979 pokom, a Ha ainsaHui «CR-61-40» — 1950 pokom. 3rigHo 3 OUiHEHNMU CueHapiamu,
yepes 15 pokiB nicns NPOBEAEHHsSI HAaTYpPHOI 3WOMKW 3aranbHa KinbKiCTb KyLUiB HaniB-
napasvta Moxe 3poCTu Mavixe yaBivi Ha aingHui «CR-61-39» Ta mavixe B niBTopa pasy
Ha ginsHui «CR-61-40».

3pOCTaHHSA NOLUMPEHHST OMENN Y MiCbKOMY naHawadTi MOXXe MaTu HeraTuBHI Ha-
cnigkv Ans cTaHy 3eneHmx HacagXeHb MicTa.

MogentoBaHHs nonynsauii omenu 6inoi (3okpema, 3anpoBagKeHHA CLEeHapiiB Wwoao
3MiH i YNCENbHOCTI Ha NepcrneKkTUBY) MOXe CTaTW OAHMM i3 iIHCTPYMEHTIB, KM 4acTb
3MOry BM3Ha4YaTu NOpsiAOK NEPLUOYEProBOCTi 3aX0AiB 3MEHLUEHHS LUKIAMMBOro BNANBY
L€l pocnuHM-HaniBnapasnTa y mictax.

MoganbLui gocnimkeHHs MatoTb ByTn cnpsiMoBaHi Ha PO3POBKY eKoMNoriYHO OBrpyH-
TOBaHMX peKoMeHAaLiv Woao ynpasniHHG nonynsuieto omenu 6inoi B ypboekocucremax.

ISSN 1996-4536  BionoriuHi Ctygii / Studia Biologica e 2016 ¢ Tom 10/Ne3—4 e C. 141-154



152 I. O. Pubanka

noasaku

AsTOp BUcnoene wupy BaayHicTb 0. |. Beprenecy i B. O. bapaHHiky 3a KOPUCHI
nopaan, HagaHi nig yac nigrotoBKM CTaTTi Ao Nybnikauii, a Takox A. C. Yanui 3a y4actb
Y OESAKMX MOSNbOBMX CMOCTEPEXKEHHSX.

1. Baltazar T., Pejcha M., Varga I. Modelling of the distribution of european mistletoe (Viscum
album) with dependence on local factors in the Castle Park in Lednice. Acta Universitatis
Agriculturae et Silviculturae Mendelianae Brunensis, 2015; 63(5): 1441-1452.

2. Barannik V. O., Vergheles Yu. I., Rybalka I. O. Matrix model of the White Mistletoe population
dynamic in urban landscape. Scientific Journal of Municipal Services of the Cities, 2010;
93, 392-396. (In Ukrainian).

3. Barney C. W., Hawksworth F. G., Gehs B. W. Hosts of Viscum album. European Journal of
Forest Pathology, 1998; 28: 187-208.

4. Briem F, Eben A., Gross, J., Vogt H. An invader supported by a parasite: Mistletoe berries as
a host for food and reproduction of Spotted Wing Drosophila in early spring. Journal of Pest
Science, 2016; 89(3): 749-759.

5. BrunA. P, Lopez F. F. Comparacion de la eficacia de distintos productos quimicus aplicados
mediante tratamiento aereo en el control del muerdago (Viscum album) sobre Pinus halepen-
sis. Boletin de Sanidad Vegetal Plagas, 2001; 27: P. 383-388.

6. Diaz-Limon M. P. Cano-Santana Z., Queijeiro-Bolafios M. E. Mistletoe infection in an urban
forest in Mexico City. Urban Forestry & Urban Greening, 2016; 17: 126—134.

7. Ivchenko A. I., Bozhok O. P, Patsura I. M. et al. On the Issue of an Organization of Effective
Fight against White Mistletoe. Scientific Journal of NLTU Ukraine, 2014; 24(5): 12-18. (In
Ukrainian).

8. Okutucu K., Gérmez A. A., Karagoz A. et al. Parasitic bacteria and fungi on common mistle-
toe (Viscum album L.) and their potential application in biocontrol. Journal of Phytopatho-
logy, 2013; 161: 165-171.

9. Perdiguer Brun A., Canada Maetin J. F., Fernandez Lopez F., Colinas Gonsalez C. Compara-
cion de la eficacia de distintos productos quimicos aplicados mediante tratamiento aéreo en
el control del muérdago (Viscum album) sobre Pinus halepensis. Boletin de Sanidad Vege-
tal Plagas, 2001; 27: 383-388.

10. Prochazka F. A centre of occurrence of Viscum album subsp. album in eastern Bohemia and
an overview of the diversity of its host plants in the Czech Republic. Preslia, 2004; 76:
349-359.

11. Rist L., Shaanker R. U. , Ghazoul J. The spatial distribution of mistletoe in a Southern Indian
Tropical Forest at multiple scales. Biotropica, 2011; 43: 50-57.

12. Rist L., Shaanker R. U. , Milner-Gulland E. J. , Ghazoul J. Managing mistletoes: the value of
local practices for a non-timber forest resource. Forest Ecology and Management, 2008;
255: 1684—1691.

13. Scalon M. C., Rossatto D. R., Domingos F. M. C. B., Franco A. C. Leaf morphophysiology of
a Neotropical mistletoe is shaped by seasonal patterns of host leaf phenology. Oecologia,
2016; 180(4): 1103—-1112.

14. Stanton S., Honnay O., Jacquemyn H., Roldan-Ruiz I. A comparison of the population ge-
netic structure of parasitic Viscum album from two landscapes differing in degree of fragmen-
tation. Plant Systematics and Evolution, 2009; 281: P. 161-169.

15. Taran N.Yu., Svietlova N.B., Batsmanova L.M. et al. Biology of Viscum album L. and environ-
mental monitoring of its spread in the forest park biocenoses. Ukrainian Botanical Journal,
2008; 2: 242-251.

16. Varga I., Nagy V., Baltazar T. et al. Study of the efficiency of different systemic herbicides
against European mistletoe (Viscum album) and their antifungal activity against hyperpara-
sitic mistletoe fungus. Novenyvedelem, 2012; 48: 507-517.

ISSN 1996-4536 e bionoriuni Ctyaii / Studia Biologica e 2016 e Tom 10/Ne3—4 ¢ C. 141-154



MPUKINALHI ACMEKTW EKONOIMYHOMO MEHEIXKMEHTY MONynsALuIi OMENW BINOT (VISCUM ALBUM L.)... 153

17. Vergheles Yu. I., Rybalka I. O. Comprehensive landscape and ecological characteristics
of plots on urban area, which belong to different functional zones: guidance. Kharkiv:
Kharkiv National Academy of Municipal Economy, 2011. 19 p. (In Ukrainian).

18. Verma M. Viscum album L. — a parasite plant: a review. International Journal of Pharma-
ceutical Research and Development, 2010; 2: 4-5.

19. Zuber D. Biological flora of Central Europe: Viscum album L. Flora, 2004; 18: 181-203.

THE APPLIED ASPECTS OF ENVIRONMENTAL MANAGEMENT
OF THE WHITE MISTLETOE (VISCUM ALBUM L.) POPULATION IN URBAN AREAS
(IN CASE OF THE CITY OF KHARKIV)

I. O. Rybalka

O. M. Beketov National University of Urban Economy in Kharkiv
12, Revolutsii St., Kharkiv 61002, Ukraine
e-mail: innarybalka@gmail.com

The problem of the population control of White Mistletoe (Viscum album L.) in of
urban landscape was studied in order to improve the environmental management on
urban areas. Nowadays, due to global climate change mistletoe becomes an active in-
vasive plant. It effects on plantations in cities, dendrological parks with valuable woody
vegetation, plantations along road, etc.

Field survey was carried out in the city of Kharkiv (Ukraine). Sample plots were lo-
cated within the north-eastern part of the town. We used semi-quantitative indices as
a proxy of the White Mistletoe abundance at individual infested tree as follows: «1» was
assigned for the range of the Mistletoe individual dwarves from 1 to 5, «2» — from 6 to
10, «3» — from 11 to 20, «4» — from 21 to 40, etc. For determination of the White Mistle-
toe populations’ age structure, 3 age classes determined visually were established.
When the White Mistletoe did not produce fruits and its diameter was from 0 to 25 cm,
the plant was considered as «juvenile», for the plants with flowers or fruits and diameter
from 25 to 50 cm the «generative» age class was assigned, and the shrubs with diam-
eters over 51 cm were considered as «senile». Depending on the actual age, structure
of local populations their population trends («stable», «growing», «declining») were es-
tablished. Mistletoe populations were mapped in sample plots at the scale 1:10 000

Based on the results of field research with the use of matrix model of the White
Mistletoe population dynamics, the retrospective scenario of evolution of mistletoe
population and scenario of changes of the number of mistletoe shrubs over time and
its distribution by age in the future were introduced. Retrospective analysis revealed
that mistletoe penetrated at sample plot «CR-61-39» in about 1979 and at sample plot
«CR-61-40» in about 1950. Forecast scenario of mistletoe population evolution has
shown that the number of mistletoe scrubs will grow over time rapidly. Thus, during fif-
teen years since the investigation has been carried out the number of mistletoe shrubs
in sample plot «CR-61-39» will grow in almost two times, and in sample plot «CR-61-
40» — almost 1.5 times. This fact is a cause of concern. Research results should be
considered when developing and reconstructing gardening of the city of Kharkiv.

Keywords: mistletoe, environmental management, urboecosystem.
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NMPUKIAOHBLIE ACTEKTbI 3KONOM’MYECKOIro MEHEMXKMEHTA nonynAauun
OMENbI BENOW (VISCUM ALBUM L.) HA YPEAHU3NPOBAHHbIX
TEPPUTOPUAX (HA MPUMEPE r. XAPbKOB)

U. A. Poibanka

XapbKoscKul HayuoHarbHbIl yHU8epcumem 20po0ckoeo xossticmea umeHu A.H. bekemosa
yn. Pesonroyuu, 12, Xapbkos 61000, YkpauHa

e-mail: innarybalka@gmail.com

B cTtaTtbe paccmaTtpuBaeTtcs npobrnema Ype3mepHOro pacnpocTpaHeHnsi omens 6e-
nowi (Viscum album L.) B ropogckom naHgladre C Lenbio COBEPLLUEHCTBOBaHUSA 3KOMO-
rMYecKoro MmeHegkmeHTa ypbaHn3mpoBaHHbIX TeppuTopuin. B HacToswee Bpemsi B CBSI-
31 C I3MEHeHMeM KnMMaTa oMena Bowna B pa3psg akTUBHbIX MHBa3WOHHbIX PacTeHUI:
OT Hee CTpajaloT HacaxdeHus ropogoBs, AEHAPONOrMYECKMX NapKkoB C LIeHHON ApeBe-
CHOWN pacTUTENbHOCTbLIO, HACaXKAEHWS BAOMb aBTO- U XXEeNe3HOAOPOXHbIX Maructpanen
nT. n.

WccnepoBaHuve npoBegeHo Ha TeppuTopum . XapbkoB (YKpaunHa). Y4acTku, Ha Ko-
TOpbIX NpoBOAUIM UccnenosaHus (B nepuog ¢ 2006 no 2008 rr.), HaxogaTcs B CEBEPO-
BOCTOYHOW YacTu ropoga. HaTtypHble HabniogeHns 3a omernon 6enow npoBegeHbl no
OpUrMHanNbHOW MeToAMKe: AN KaXOoW OTAENbHOW OUCKPETHOW rpynnbl OMenbl ycTa-
HaBNUBanNu MHAEKC YNCIIEHHOCTM U ONPeAensany XxapakTepUCTUKN BO3PACTHON CTPYKTY-
pbl, BCE ANCKPETHbIE rPYNMbl OMENbl B Npeaenax nccregyemon Tepputopmm oTpakanu
Ha kapTe mecTHocTM B macwwTabe 1:10 000.

Ha ocHoBe gaHHbIX HaTypHbIX HabmageHW ¢ NPMMEHEHEM MaTPUYHOW MOAenu
AVHaMUKM YNCNEHHOCTW nonynsumMn omernsl 6enon Obinn BBeAEHbI PETPOCMNEKTUBHbBIE
cLieHapu1m 3BOMoLMM NOMYNALUUY OMENbl 1 OCYLLIECTBMAEHbI pacyeTbl MO U3MEHEHNIO BO
BPEMEHN YNCINEHHOCTU KyCTOB OMEfbl U UX pacnpegeneHns no Bo3pacTty Ha nepcnek-
TMBY. PeTpocnekTuBHbIN aHanm3 no3BomnuIl YyCTaHOBUTb, Y4TO Ha y4yacTok «CR-61-39»
omena npoHukna npubnuantensHo B 1979 r., Ha yyacTok «CR-61-40» — npubnuautens-
Ho B 1950 r. lMporHocTrnyeckne cueHapum 3BOMOLMM MONYNALUN OMESbl MoKasanu, YTto
YMCIEHHOCTb nonynapasuTta OyaeT ObICTPO pacTy BO BpeMeHu. Tak, yepes 15 net no-
crne npoBedeHusl HaTypHOW CbeMKM obLee KONMMYeCcTBO KYyCTOB OMEfbl Ha y4vacTtke
«CR-61-39» Bo3pacTeT noyta B ABa pasa, a Ha ydacTtke «CR-61-40» — noyTy B nontopa
pasa, YTo Bbl3blBaeT 6ECNOKOMCTBO. [1onyyeHHble pe3ynbTaThl LenecoobpasHo yunTbl-
BaTb NPV PEKOHCTPYKLUMM OOBHEKTOB 3EMEHOr0 X035IMCTBA . XapbKOB.

Knrodesnie crioga: omena 6enas, 9Konorm4eckuin MeHeaXXMeHT, ypboakocuctema.

OpepxaHo: 23.11.2016
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