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YYK 582.794.1:581.5(477.81/82)

Cractok M.B; lwyk A.M.
Heracleum sosnowskyi Manden. Ha TepuTopii BONnMHCbLKOI BUCOYNHMU

PisHeHCbKUU OepxasHul 2ymaHimapHul yHieepcumem, YKpaiHa

Ha Teputopii BonuHCbKOI BUCOYMHWM H. SoSnowskyi 3rigHO  KoHuenuil
D.M. Richardson nogonaB yci 6ap’epu (A-F) Ta BKOPIHIOETLCA Y aHTponiyHi («E») i
npupogHi («F») ueHosw. Woro iHBasiliHWi noTeHuian ctaHoBuTb I-Rank = 97 6anis.,
WO CcBiguYMTb Npo Hebesneky noganbloro NOWUPeHHNA. OuHamidHi TeHgeHuil H.
Sosnowskyi Ha pocnigkyBaHin TepuTopil npeacTaBfeHO eKCNoHeHUianbHO
das3oto 3aceneHHs, ska 3anmae 10,5 % Bciel TepuTopii BonnHcbkoi BUCoYmMHU. B
YKpaiHi, nonpu odeBuagHy Hebe3neky H. sosnowskyi ons 30opoB’s NguHU, AaHUN
BMA OQILINHO He BigHECEHO 00 KapaHTUHHOI rpynu POCIINH.

Knroyoei cnoea: BonvHcbka BUCOYMHA, Heracleum sosnowskyi, iHBa3ivHUN
BUA, aABEHTUBHI BUAMW.

According to the concept of D.M. Richardson, in the Volyn Upland
H. sosnowskyi overcame all barriers (A-F) and is entrenching in anthropic ("E") and
natural ("F") coenosis. Its invasive potential is I-Rank = 97 points, indicating the risk
of further spread. Dynamic trends of H. sosnowskyi in the investigated area are
represented by the exponential phase of the settlement, which occupies 10.5% of
the whole territory of the Volyn Upland. In Ukraine, despite the obvious danger of H.
sosnowskyi for human health, this type is not officially classified as quarantine
plant groups.

Key words: The Volyn Upland, Heracleum sosnowskyi, invasive species,
adventive species.

BionoriyHe 3abpyoHeHHA BuaamMu afBEeHTUBHUX POCNWH € OOHUM i3
Hacnigkis HeraTMBHOrO BMNUBY [AiASIbHOCTI JIIOOAWUHUM Ha MNPUPOAHi chriopu
nnaHetn. lNpobnemu, WO MNOB’A3aHi i3 3arpo30K PO3MOBCHKEHHA BUAIB
HeaboOpUreHHNX POoCNMH 3HaWWnM cBol BigobpaxeHHsa B “KoHBeHUiT npo
BionoriyHe pi3HOMaHITTA”, Ae MICTUTLCA pekoMeHAaLis, Woao0 nonepemxeHHs
IHTPOAYKLIT Yy>KOPIAHNX BUAIB LLUNAXOM IX KOHTPOSIO abo 3HULWEHHSA [4].

[Mpouecu afaBeHTu3auil CTBOPIOKOTH peanbHy 3arposy
QITOPIBHOMAHITHOCTI  Ha  TepuTopil  YKpalHW, WO NigTBEPAKYETHCA
3POCTaHHAM YacTKM BUAIB aABEHTUBHMX POCHAWH Yy CKnagi perioHanbHUX
dnop, y ToMy Yncni i BosIMHCBLKOT BUCOYUNHM [6].

BonnHcbka BucoO4YMHA 3HaxoguTbCcs B Mexax BonuHo-lMoainbcbKoi
TEKTOHIYHOI NIUTKU Ta BigokpemsneHa Big4 [1oAinbCbKOT BUCOYMHU BY3bKOH
cmyroto Manoro lMonicca (OCTpo3bko MPOXiAHOK AONMHOKW). Ha niBHOUI
BonnHcbke necose nnato mexye 3 [loniCbKO HU3OBMHOK, Ha cxodi — i3
XKutommpcekum lMoniccam, Ha 3axodi — JTloONIHCbKOK BUCOYMHOLD, Big SIKOT
BonnHcbke nnaTo BigMexoBaHo JosnMHo p. 3axigHun byr [6].
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AnBeHTMBHaA pakuia dnopu BonMHCBKOT BUCOYMHM  OOCHigKeHa
B.I'. Beccepom (Besser, 1822, 1823), €. ®dorenem (1836), W. OHAa3inom
(Jundzil, 1830), B.C. Ooktyposcbkum (1913-1914), O.C. Porosuyem (1869),
B.B. MoHTpesopoMm,  (1887-1891), W.K.Mavocbkum, (1888,  1899),
|.®. WmanbrayseHom, (1886, 1895), M.A. Tpoiubkum, (1917), . MaHekoMm,
(Panek, 1930, 1933), C. Mauko (Macko, 1937), A.l. Bapbapnuum, (1961),
B.B. lpotononosoto, (1973) ,B.l. MenbHukom (1993), B.O. Bonogumunpuem
(2003), I.1. KysbmiwmnHoto (2008), I.IN. JlorsBuHeHko (2014). ABTOpu BKasyloTb
Ha 36iNnblUeHHA YaCTKM CUMHAHTPOMHOI pakuil Ta HeraTMBHOro BMIMBY
iHBa3iMHUX BUAIB cepen HAKMX HanHebesneyHiwuMm Ana HaBKONULHBbOIO
cepegoBulia Ta 300poB’A  MOAWHM € iHBa3iMHUW  BMA-TpaHchopmep
KaBKa3bKOro noxomxkeHHs H. Sosnowskyi [6].

TpuBanun 4vac H. sosnowskyi posrngganu Yy CKragi  TakCOHIB
H. mantegazzianum Sommier & Levier abo H. pubescens (Hoffm.) Bieb. Y
3B’A3KY 3 UMM H. SOSnowskKyi He 3’sBRSABCSA Yy CNUCKaxX CUMHAHTPOMHOI dhriopu
BaraTbox 3axigHoeBpONencbknx KpaiH. Jlnwe y 1944 poui BiH 6yB onvcaHui
K okpemun Bua lgoto MaHgeHosow (lda P. Mandenova) [1]. Ona Teputopii
YkpaiHn uen sug HasegeHo y «Vascular Plants of Ukraine: a Nomenclatural
checklist» C.J1. MocsikiHum Ta M.M. ®egopoH4ykom [7].

Ha ocHoBi nitepaTypHux, repbapHux AaHux i BflaCHUX (PNOPUCTUYHUX
OOCTEeXEeHb MapLUpYyTHO-eKCneaAuuinHAM ~ MeTOLOM  BUSIBIIEHO, WO Ha
Teputopil BONMMHCbKOI BUCOYUHM H. SOSNOWSKyi MOLUMPEHUNA PO3CIAHO B
NPUPIYKOBMX | MPUOOPOXKHIX 30HAX, Ha BMKOLLUYBaAHMX fyKax, MacoBuLLaX,
pekpeauinHnX KoMnnekcax, y BTOPUMHHUX CMeEpPEKoBUX i OyOOBO-ACeHeBUX
3annaBHUX nicax, a TakoX Ha npucagmbHux ginsHkax [6].

3rigHo KoHuenuil «nogonaHHa 6ap’epi» D.M. Richardson et al. (2000)
Ta nigxogis, 3anponoHoBaHux P. bypgotwo (2001) npoBegeHo aHanis
NOTEHUINHOI 3g4aTHOCTI 0 iHBasin H. Sosnowskyi [6]. BuasneHo, Wwo gaHumn
BuA nopgonas yci 6ap’epu (A-F), yTBoproe NMOTOMCTBO Yy BEMUKIN KiNbKOCTI,
MacoBO Ta LUBMAOKO TMOLIMPIOETLCA HAa 3HauYHi BiACTaHi  gOCnigXyBaHOI
TepuTopii, BKOPIHIOKYMUCE Y aHTponivHi («E») i npupogHi («F») ueHo3un
(Pwuc. 1).
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Puc. 1. Cxema ocHoBHUX Bap’epiB, siki 0OOMEXYHOTb MOLLINPEHHS BUAIB
afBeHTMBHUX pocnuH (3a Richardson et al., 2000)

BignosigHo ao An Invasive Species Assessment Protocol (2004)
iHBa3iNHMM noTeHuian H. sosnowskyi Ha TepuTopil BOMMHCBLKOI BUCOYMHMK
ctaHoBUTb |-Rank = 97 6aniB HeraTMBHOro BMSMBY Ha POCAWHHUIA MOKPUB,
LeHO3U, AOBKISNA Ta oKpemi BUAU pocnuH [8].

AnHamiyHi TeHaeHuil H. sosnowskyi Ha TepuTopil BONMHCLKOT BUCOYNHU
MOXHa npeacrtaBuTu BomMa pasamMu 3aceneHHd, 30Kpema Mno4aTkoBOK
(1973-1999 pokn) Ta ekcnoHeHuianbHow (2000 — pgo cborogHi) [2].
MoyaTkoBa (pasa xapakTepusyeTbCs MOBINbHOK TEHOEHLIED MNOABM HOBUX
nokaniteTis BUAy, siKi NOCTYNnoBO 30iNbLUYOTE MAOLWY, NPOXOAUTbL aganTtauis
BUOY OO KIiMaTU4HMX | TeputopianbHUX ocobnmBocTen  Teputopil
NOWKNPEHHS. AK npaBuno, Le NOOAMHOKI BiJOKpeMSieHi fiokaniTeTn 3 Kinbkoma
ocobunHamu. EKcrnoHeHuianbHa asa — LWBWOKE PO3CESIEHHS HACIHHA Ta
nosiBa BESIMKOI KifTlbKOCTi HOBUX JTOKaNITETIB, WO 300paXkeHo Ha puc. 2.
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Puc. 2. Po3nogain nokaniteTis 3poctaHHA Heracleum sosnowskyi

3a pesynbTatamum aHanizy Ccy4acHoro nowwupeHHa H. sosnowskyi
TepuTtopieto BonmHcbkol BUCOYMHM BCcTaHOBNEHO, Wwo 10,5 % Bciel Teputopii
BonnHCcbKOT BUCOYMHM 3anHATI NONyNauisMn JaHoro BUAY.

byno BusBneHo, WO HambinbWKMMM ocepeakaMmn  KOHLUEeHTpauil
H. sosnowskyi € ™. PisHe, ™. [ybHo, ™. 3pgonbyHiB, cmMmT. KBacunis,
cMmT. Misoy, cmt. lTowa, c. [Migranudi, c. WnaHiB (PiBHeHCbka obnacTb),
M. Jlyubk, ™. Bonogumup-BonunHcbknn, M. HOBOBONMMHCBK, M. [OpoxXiB,
cMmT. TopumH, c. 3aTypui, ¢. Mukynwudyi, c. lligranyi (BonuHcbka obnactb),
c. CtogHiB, c. 36oiBCcbKa, c. buwis (JIbBiBCbKa 0b61acTb).

Ha pucyHky 2. BugHO, WO H. sosnowskyi nowmvpeHwn B3LOBX LoOpir
HauioHanbHOro gepXaBHoro 3HayveHHa (Bonoaumwup-BonunHcbkun — Jlyubk,
[opoxiB — Jlyubk, PiBHe — [y6HOo, PiBHe — Kopeub) i perioHanbHOro
AepXaBHOro 3HayeHHs (Bonogumumnp-BonmHcbkuii — HOBOBOMUHCHK).

Ha pucyHky 3. BUgHoO, Wwo HansabpygHeHilwmmmn € FopoxiBCbKknia, J1yLbkum
Ta ['owaHcLKkn panoHn, ae nonynauii sBugy Tpannateca 4o 20 % teputopil
panoHy. 3Ha4yHO 3abpygHeHumMn € PiBHeHCbkM Ta Bonogummnp-BonuHcbknin
panoHu, iHBasia dAkmx crtaHoBuTb 10-20 %. MeHw 3abpyaHeHumu €
AybeHcbkun, 300n6yHIBCLKNNA, IBaHMYiBCbKUI, JTokadiBcbkum Ta
KiBepuiBCbknin panioHn, nriowla 3abpyaHeHHs skux ctaHoBuTb 0o 10 %. Ha
pewTi TepuTopin nonynauin  H. sosnowskyi He BusgBneHo abo
XapaKkTepu3yeTbCHA NO4aTKOBOK (Pa30l0 3aceneHHs.
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Puc 3. CTyniHb iHBa3il TepuUTOpiN agMiHICTPaTUBHUX PanOHIB
nonynsauigmu sugy Heracleum sosnowskyi

€Bponencbka Ta CepensemMHOMOpPCbKa oOpraHisaudis 3 KapaHTMHY Ta
3axucty pocnuH (€EOK3P) skniounna H. sosnowskyi, H. mantegazzianum Ta
H. persicum Manden. no Cnucky iHBa3inHUX YyxXopigHux pocnuH. Woao uynx
BUOiB  po3pobreHo  HauioHanbHWW  CTaHdapT  perynoBaHHS  IXHbOro
nowmnpeHHs [1, 2]. 3okpema, y PiHNAHAIT 3HUWEHHS H. sosnowskyi cTano
YaCTUHOK AepKaBHOI Nporpamu, Ha peanisauito kol ypsag siasis 20 pokis. Y
HimeuunHi, Yexii, ckangnHaBCbKUX KpaiHax i B ECTOHIT BXe Aie HauioHanbHa
nporpama 6opoTedbun 3 H. sosnowskyi. Y binopyci Ha piBHi ypsay po3pobrieHo
MnaH Agin wono 3anobiraHHA Ta  MiHiMi3auil 36UTKIB  Big NOLIMPEHHS
Hebe3ne4vHo! pocnuHn [2].

B YkpaiHi, nonpn o4veBngHy Hebeaneky H. sosnowskyi ons 300poOB’S
NANHW, AaHUK BUA OQILINHO He BigHECEHO 40 KapaHTUHHOI rpynu POCINH.

Llo® oTpumatm cTaTyCc KapaHTUHHOro, AaHWW BWO MNOBUHEH OyTU
BKNoYeHun o «lepeniky perynboBaHuX LWKIONUBUX OpraHiamie» [5].

Y BignosigHocTi 00 MiKHapO4HOI KOHBEHUiT i3 3aXMCTy pPoCvMH Ta
HOpMaTUBHMM [OOKyMeHTam €sponencbkol OpraHisaudii 3 KapaHTMHY Ta
3axXMUCTy POCNUH, KapaHTUHHUW LUKIONMBMWA OpraHiaMm MNOBWHEH BIigMNoBigaTU
OZHOYACHO HACTYMHUM BMMOram:

1. ByTun BiacyTHiM abo MaTn obmexeHe NOLLNPEHHS Ha TePUTOPIl KpalHu;

2. Moxe OyTn 3aHeceHMM 3 MPOAYKLIEH, sika BBO3UTbLCHA Ha TepuUTOpIto
KpalHW, 3 BaHTaXXamMu Ta TpaHCNopTHUMK 3acobamu;

3. 3oaTHi aknimaTnu3yBaTUCSA Ha TEPUTOPIT KpalHw;

4. 3aBgaBaTu CYTTEBOI LLUKOAWM KyNbTypaM, SKi BUPOLLYOTHCS;

5. PeryntoBaTtnca kapaHTUHHUMW piTOCaHITapHUMM 3axo4amu;

BapTo nigkpecnutn HeobXigHICTb OQHOYaCHOI BiANOBIAHOCTI OpraHiamy
yCiM BuULLE 3a3HaA4YeHUM KpuUTepiaMm. ToMy cTaTyC KapaHTMHHOIMO He MOoXe
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MaTW HaBiTb OyXe LWKignuMBum abopureHHMn abo afBEHTUBHUNA BWUA, AKUN
3aMHAB BeCb CBil TMOTEHUINHMIA apean Ha TepuTopil YkKkpaiHu (He
BignoBigHICTb M. 1).

3BaXkaloum Ha npeactaBneHHi pesynbTaTu OOChiAKeHHA H. sosnowskyi
Ha TepuTopii BONMHCBLKOT BUCOYMHU, HEOBXIAHO OOCRIgUTN pewTy Teputopil
YKpaiHn Wob BM3HAYUTU YU NIATBEPOAXKYETbCA Apyra YacTuHa, MyHKTY OAWH
npo obmexeHe nNOWMPEHHA Ha TepuTopil kpaiHu. Lle HagacTb nigctaswm
BHeCTU H. SOSNowsKyi [,O CNUCKY KapaHTUHHUX BUAIB YKpalHu.,

Ha cborogHiwHin geHb 3 orngay Ha TeMnu PO3nOBCIOKEHHSA Ta LWKoAY,
Ky 3aBpgae H. sosnowskyi noguHi 3a 6esnocepeHbOro KOHTaKTy, WOro
HeoaMiHHO Tpeba 3HuLLYyBaTMW.

3axoan ©OopoTbbu 3 Oyp’asHamu, y TOMy uucni  H. sosnowskyi,
nignagaloTb nig agMmiHicTpatuBHY BignosiganeHiCTb 3a cT. 52 Kopgekcy
YkpaiHn «[Mpo agMmiHicTpaTMBHI NpaBONOPYLIEHHS». Y pasi HEBXUTTSA 3axoaiB
3emreBrnacHukamm Ta 3eMsiekopuctyBadyamu, HaknagaeTtbcd wTpad vy
poamipi Big 50 go 100 HeonogaTKOBYBaHMX MIiHIMYMIB OOXOAiB rpomMagsH.
[HCnekuis  BigAainy 3eMenbHUX pecypciB  TakoX Mae yci  HeobxigHi
MOBHOBAaXXEHHSA AN HaknagaHHa wTpadiB 3a HeuinbOBe BUKOPUCTaHHA
3emni.

Ansa pos3s’sasaHHa uiel npobnemu noTpibHa aepxaBHa nporpamMa i
LinboBe piHaHCYBaHHA Ta KOHTPOMb 3a Il BUKOHAHHAM. 3BOSIiKaHHS Yy LIbOMY
HanpsaMi npu3Bege A0 3HAYHUX [epXaBHuX 36UTKIB Ta YCKIagHEeHHSd
eKonoriyHol cutyauii B KpaiHi, MOripWweHHs iHBECTUUIMHOro Knimaty ©
TYpUCTUYHOI npuBabnmneocTi. [JO uiel cnpaBu MOXYTb AOSYYUTUCHA TaKOX
iHBECTOPMU, SAKi BKMagalwTb KOWTM B PO3BUTOK CiflbCbKOrOoCrnoaapCbKoro
BUPOOHMLUTBA | TYpU3my.
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YK 631.563.9:635.21
["aBin B.M.

BmicT kpoxmanto B 6ynb6ax kaptonsi copTiB 30oHU lNonicca YkpaiHu Ta
Moro 3MmiHa B npoueci 36epiraHHaA

HixuHcbkut OepxxasHul yHieepcumem imeHi Mukonu ozons, YkpaiHa

Y cTaTtTi HaBedeHO 3MiHM BMICTYy Kpoxmani B 6ynbbax kapTonni copTis
Monicca y npoueci 36epiraHHA Ta 3anponoHoBaHi 3axogu Angd 3anobiraHHA MOro
BTpaTu. BCTaHOBNEHO, WO HaMBULLMIW BMICT Kpoxmanto nicna 36epiraHHa MakTb
Oynbbu copTtie Posapa i CnaBsHka.

KnoyoBi cnoBa: BMiCT kpoxmarnto, 6ynbbu kaptonsii, copT, WinbHIiCTb 6ynb6.

The article contains changes in starch content in potatoes varieties of Polesie
during storage and suggests measures to prevent its loss. It has been established
that the high content of starch after storage has tubers of varieties of Rosary and
Slavyanka.

Key words: starch content, potato tubers, variety, tuber density.

KapTonna - UWiHHMIA NPOAYKT XapyyBaHHA. 3aBOSKM BMCOKOMY BMICTY
KpOXMarsnt, BiTaMiHiB, He3aMiHHMX aMIHOKUCNOT, MiHepasibHUX Ta iHWKUX
CMONyK BOHa 3HaA4yHOW Mipok 3abesnedyye notpeby MOANHU B MOXUBHUX
eriemeHTax. Y 30Hi [lonicca YkpaiHu KapTonss € NpoBiAHOK KyNbTypolo.

Ce30H cnoxuBaHHA KapTonni y ceiXkoMy Burnagi 6eanocepeHbo 3 nongd
A0BOSi  KOpPOTKMA. Maike Becb Yypoxan noTpibHo 36epiratn npoTArom
neBHOro nepiogy. YncneHHMMnM OOCHIMKEHHAMM BCTAHOBJSIEHO, WO XiMIYHUN
cknag 6ynbb Ta noro 3miHM B npoueci 3bepiraHHa 3anexuTb, Hacamnepesn,
Big copTy [1,2]. Kpoxmarnbe HarpomMagXyeTbCs y BUrna4i 3epeH i yum binbLua
KiNbKICTb BEJIMKNX KPOXMarbHUX 3epeH, TUM BULLA AKICTb KapTOonsi i NpoayKTiB
1T nepepodbkn. lig vyac 36epiraHHa kapTonni BiabyBaeTbCs rigponis YacTUHU
Kpoxmanto [0 noni- i MoHocaxapuais, 6inkiB, po3ynMHHUX Yy BOAi CMOJYK.
YTBOpeHi Npu LUbOMY LIYKPU YaCTKOBO BUTPAYalOTbCA B MpouUeci AUXaHHSA, a
4aCTKOBO DepyTb ydacTb Yy CUHTE3i Kpoxmanto. Po3nag i cMHTe3 Kpoxmarnto
KaTanisyetbca oepmeHTamu. lNpouecu nepeTBOpeHHS LyKpY B Kpoxmansb |
Kpoxmarsto B uykop npu 36epiraHHi kKapTonsi y 3HayHin Mipi 3anexartb Big
TemnepaTtypu cepefoBulia i B KIHLUEBOMY 3HayeHHi 6yayTb Bu3HavaTu
cMakoBi akocTi 6ynbbu [3]. ToMy, ogHUM i3 3aBaaHb gocnigkeHb 6yna ouiHka
B6ynbb copTiB 3a BMICTOM Kpoxmanto Ao 36epiraHHs Ta MOro 3miHM B nNpoLeci
3b6epiraHHS.

BwmicT kpoxmanto B Oynbbax kaptonsi copTiB [loniccs BU3Ha4Yanm BoCeHU
Ta HaBecCHi 3a LWinbHicTo Oynbb, 3 NogansbWmnM 0BYUCEHHAM SO6YTUX JaHNX
3a cneuianbHumMu Tabnuusamu. [Ona gocnigkeHb 6ynun B3ATI HAMNOWMPEHILU
coptn [lonicca: CnaesiHka, Pokko, Posapa, UwuraHka. CopT kapTtonni
«Posapa» 6yB BuBegeHun B HimevunHi. BiH BiQHOCUTLCS 40 paHHbOCTUIINX,
ypoxan MoxHa 30upaTu BXe 4Yepes LWICTAECAT - ciMOecaT AHIB nicnsa nosisu
cxogiB, Mae crtonoBe npusHadyeHHs [4]. CopT «Pokko» BigHOCUTbLCA 00
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cepegHboCTUIMNX copTiB. Mae BUCOKYy ypoxawuHicTb. Bara opgHiei Oynbou
MOXe JocdaraTtu 120-125 r [5]. Copt «kaptonni «lLwuraHka» -
BUCOKOBPOXaMHUIM Mi3HIW COPT, CTIMKMA OO paky Ta OO BipyCiB BUPOLXKEHHS
[6]. CopT «CnaBsiHkay» - cepeaHbOCTUrNNIU, CTONOBOro nNpu3aHayvyeHHs. OguH 3
HanOINbLl BMCOKOBPOXanMHUX copTiB. CTiMKkMA OO HEMATOAW, paky i BipyCHUX
iHdpbekuin [7].

HdnHamika BMICTYy kpoxmanto B 6ynbbax pi3HMX copTiB rnokasana, Lo
MakcumanebHMMm BiH 6yB B nepiog 36upaHHA i Ha no4vaTky 30epiraHHs
(Tabnuus 1).

Tabnuuysa 1.
BmicT kpoxmanto B 6ynb6ax kaptonsi copTiB NMoniccs
Copr BmicT kpoxmanto, %
OciHHin nepion, BecHaHnn nepiof
Luranka 12,0+1,12 9,5+0,87
Posapa 15,5+£0,95 10,5+0,96
Pokko 18,0+£1,65 9,0 £1,03
CnaBsiHKa 12,9+1,09 10,5+£1,38

Tak HamBUWMA BMICT KpOXMamnik B OCIHHIA rnepiog cnoctepiraBca B
bynbbax kaptonni coptiB Po3apa Ta Pokko i ctaHoBuna 15,5 ta 15,9 %
BignoBigHO. HM3bkui BMIiCT Kpoxmanto B 6ynbbax kapTonni B OCiHHIN nepios
mManun 6ynebu kaptonni copTiB LluraHka ta CnassHka. [licnsa 3aknagku 6yns6
Ha 30epiraHHs NPoOTAromM 6 MicsILiB  BMICT KPOXMasnk 3HA4YHO 3MEHLLUBCA.
Hanbinbwe kpoxmantio 3a nepiog 36epiraHHa BTpatunm Oynbbum copTiB
Posapa ta Pokko. Btpatm kpoxmanto cknaganm 5,0-9,0 %. OudeBugHO ue
3anexuTb Big yMoB 36epiraHHs Ta copToBuMx ocobnmBocten. BTpaTta
KpoxXmarn CyTTEBO BMNSIMBAE Ha CMak BapeHux 6ynbb. Ak npasBuno, BOHM
MalTb MNPICHUWA, BOOAHUCTUMA CMaK. BYeHMMM BCTAHOBIIEHO, 3MEHLUEHHS
BMICTY Kpoxmanto B Oynbbax kaptonni Ta 36inblUeHHA BMICTY LYKpIiB
NigBULLYE CXWUNbHICTL Oynb® kapTtonni AO rHUTTS.  Hanbinblw €eKOHOMHO
BUTpayanun Kpoxmansb nig Yac nepiogy 36epiraHHa 6ynbbu copTis LuraHka ta
CnassHKa.

TakuMm YMHOM, HaMBULMW BMICT Kpoxmanto nicna 36epiraHHa manu
6ynbbu copTiB Posapa i CnaBsHka. BmicT kpoxmanto y 6ynbbax umx copTis
cknapas 10, 5 %.

Ansa 3anobiraHHs 3Ha4yHOI BTpaTM Kpoxmanto Oynebamu kKapTonni
HebXigHO AoTpuMMyBaTUCL nNpaBunbHUX YMOB 36epiraHHsa. Temnepartypa
30epiraHHa O6ynbb kaptonni He noBuMHHa nepesuwyBatTn 5°C i NOBWHHA
cknagatm 2-4 °C [1].

Takum 4uHOM, HaunpugaTHiwumu gna 36epiraHHa € 6ynbbu copTis
Posapa i CnaBsiHka, y Oynbbax sikux 36epiraeTbCca Haunbinblua KifbKiCTb
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Kpoxmanto. bynebu uyux coptiB kapTtonni OyayTb MaTu HamMBULLY Xap4oBY i
BionorivyHy LiHHICTBb Nicnsa TpmBanoro npouecy 36epiraHHs.
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YOK 54.01:661.162.6
"aBin B.M., CeppaHo |.K., CyxoBees B.B.

HocnigxeHHA BNNIMBY MeTarloOKOMMNMEKCiB Ha OCHOBI
napaamiHo6eH30MHOI KUCITOTU Ha OKpeMi hi3ionoriyHi NoKasHUKN
O3MMOro XUTa B OCiHHIN nepioa

HixuHcbkut OepxxasHul yHieepcumem imeHi Mukonu ozons, YkpaiHa

Y cTaTTi onucaHo BNMMB MeTanoxenaTtiB napaamiHOGeH30MHOI KUCMOTU Ha
HaKOMUYEHHA Macu CUPOT | CyXOT PeYOBUH POCIIMH O3UMOrO XUTa B OCiHHIK nepios.
[oBeneHo, HaneMeKTUBHILLE CNPUSE NMPUPOCTY MacCK CyXOi PeYOBUHMU Yy POCIIMHAX
O3MMOrO0 XWUTa B OCIHHIN Nepiog MeTanoKoMnekc napaamMiHOOEH30MHOT KUCNOTU Ha
ocHoBi Cu Yy KoHueHTpauil 0,1 mr/n.

KnrouyoBi cnoBa: xenaTu metanis, napaaMiHoGeH30MHa KACoTa, 03MMe XUTO,
Maca CUpoi pevoBMHU, Maca Cyxoi peHOBUHM.

The article describes the effect of para-aminobenzoic acid metal chelates on
the accumulation of raw and dry matter in winter rye plants in the autumn. It is
proved that the increase in the mass of dry matter in plants of winter rye in the
autumn period of a metal-base para-aminobenzoic acid complex Cu at a
concentration of 0.1 mg / | is effective.

Key words: metal chelates, winter rye, raw mass of matter, dry matter of
mass.

Perynatopu pocTty 3HaxoaaTb Bce Oinblue 3acTocyBaHHS B Cy4YaCHUX
TexXHomnorisx BUMpPOBHMUTBA NpoAYyKUil pOCnMHHMLTBA. HackorogHi aocutb
aKTyanbHMM € CTBOPEHHA HOBUX e(eKTUBHMX MnpenapartiB, a Takox nigdip
ICHYHOUMX, 09 OKPEMO B3ATOT KyNbTypu i copTy. [0 HUX HanexaTb NPUPOAHI i
CUHTETWUYHI OpraHivyHi Crnonyku, 4Aki y Manmx [o3ax aKTUBHO BMIMBaKOTb
Ha OOMiH pe4OBUH POCNUH, BUKNMKAKOYN CTUMYNSALUiIK0O abo NPUrHiYeHHs 11X
pocTy i mopcoreHesy. Cepen HUX BUAINAIOTb TaKoX MapaamMiHODEH30WHY
kncnoty (MABK), ska aktBye (pepMeHTM Ta NigBULLYE CTIMKICTb POCIINHU A0
HeraTuMBHOI Ail HaBkonuwHboro cepeposuwa [1]. BusiBneHo, wo [TABK
NigBULLLYE MOPO3OCTIMKICTb Ta COJSIECTIMKICTb Y O3MMUX KyrnbTyp, NOKpaLlye
afanTuBHI BNacTUBOCTI POCIIMH Ta CTINKICTb 0 (piTOnaToreHis, No3MTUBHO
BNSIMBAE Ha BpOXaWHICTb KynbTyp [2, 3]. AkTtuBytoun depmeHt [OHK-
nonimepasy [4], [NABK Buknukae BigHOBNEHHS XpOMOCOM [5].

Tomy, meTa uiei poboTu nongrae y 3’siCyBaHHi Aii  MeTaroKOMMIEKCiB
Ha OCHOBI NapaamiHOGEeH30MHOI KMCOTU Ha OoKpeMi i3ionorivyHi NoOKa3HMKK
03MMOTO XUTa.

O06 ekt AOCHIOKEHHS: MeTaroKoOMMIMeKcun Ha OCHOBI
napaamMiHOOGEH30MHOI KUCMOTU, WO 49K LUeHTparbHUA aToM MICTATb Taki
enemeHTu, sik Cu?*, Mn%, Sn?*; oaume xwuTo copTy BopoTbba.

Ak eTtanoH [na nopiBHAHHA eqeKTUBHOCTI Ail 6yna BMKOpuUCTaHa
napaamiHobeH3oMHa kucnota (BiTamiH Big, npupogHuin daktop pocTy,
bakTepianbHuin BiTaMiH H¢) KOHTponb — guctunboBaHa Boan 6e3 npenapary.
HocnigpkyBaHi pedoBuHU BUNpoboByBanu B KoHUeHTpauisx 0,1, 1,01 10,0 mr/n.
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HapsemHa maca pocnuH — ue OOWMH 3 OCHOBHMX MOKa3HWUKIB, LLO
3HA4YHOK MIpOKO BMIMBAaE Ha MPOLYKTUBHICTb POCIMH O3MMOrO XWUTa, a came
Ha BpOXaw 3epHa. B 6aratbox Bunagkax Mixk BEIMYNMHOK HaA3eMHOI Macu Ta
BPOXXaEM 3epHa iCHye 3B 530K — YMM Binblua BereTatuBHa Mmaca, TUM BULLUN
BpOXaun 3epHa.

Tomy Hamu 6yno npoBefeHO OOCHIgXKEeHHS MO BU3HAYEHHK BMAUBY
AO0CNiAKyBaHMX MeTarloKOMMMEKCiB Ha OCHOBI NapaamMiHOBEH30MHOT KUCNOTHU
Ha NPUPICT Macu CUpPoi PEYOBUHU POCIIMH O3MMOrO XWUTa B OCIHHIN nepioa.
PesynbTatn gocnigxeHb BigobpaxeHi B Tabnuui 1.

Tak, nicna nepworo BUMIPOBAHHA Maca CUPOI PEeYOBUHU POCHUH
03MMOr0 >XWTa 3anuuwanacb Ha piBHI KOHTpomnt. Arne nicna apyroro
BUMIPIOBAHHA 3'ACOBaHO, O Ha HAKOMUYEHHS CUPOl Macu pocCrnMHamMm
03MMOr0 XuTa Hanbinblle BMAWMHYB MEeTarioKoOMMNSeKC napaamiHOBEeH30NHOI
KMCNOTU Ha ocHOBi Mn y KoHUeHTpauil 0,1 Mr/n, skuin nepeBnLLNB pe3yrbTaTh
KOHTpoMto Ha 37%. TakoX NO3UTUBHI pe3ynbTaTu BUSBMB METaNIOKOMMIIEKC
Ha OCHOBI Sn y KOHUeHTpauil 0,1 Mr/n, Wo nepeBnLLNB pe3ynbTaTh KOHTPOSIO
Ha 27%.

HocnigpkeHHA BNAMBY MeTarlOKOMMMEKCHUX CMOfyK Ha MpUpIiCT  Macu
CUPOI PevyOBUHN 03MMOro Xuta copTy bopoTbba B OCiHHIM nepiog nokasanw,
WO  nNpuMpICT Macu CUpOl  pPevYOoBUHM  e(PeKTMBHO  CTUMYMOBanu
MEeTarnoKOMMNIIEKCU napaamiHOOEH30MHOI  KUCMOTM Ha OCHOBI Sn y
KOHUeHTpauil 1 mr/n ta 0,1 Mmr/n, nepeBULLYOYM MOKA3HMUKM KOHTPOSIO Ha
224% Ta 204%c BignosigHo.

[licna BW3HaAYeHHs BNNMBY LOCMILXKYBAHUX CMOMYK Ha Macy cupol
PEYOBUHU, MU BUBYUIIN IX BMAMB i HA MaAcCy CYXOl peyoBMHWU. Tak, Ha mMacy
CYyXOl Pe4OBWMHU MiCMsi NepLIOro BMMIipOBaHHS No3uTmBHY aito Buasuna NABK
y KOHueHTpauii 0,1 mr/n, nepeBuLLYOYN MOKA3HUKU KOHTPON Ha 77%.
EdekTuBHy ait0 BUABUNIN TaKoX MeTanoKoMMfekcn napaamiHOBEeH30MHOT
KACMOTKW, WO $SIK LEeHTpanbHUIN atoM MicTaTb enemeHTM Sn?* i Cu® vy
KOHUeHTpauiax 0,1 Mr/n, nepeBuLLYOYN MOKA3HUKM KOHTPOM Ha 59-54 %
BignosigHo. [licng OCTaHHLOro BMMIPIOBAHHSA BMSIMB MEeTasIOKOMMSIEKCY Ha
ocHoBi Cu?* y koHueHTpauii 0,1 mr/m 6yB HalcnpuUsTAMBILLMM cepen
AOCNIIKYBAHMX CMOSYK | NepeBuULMB MNOKA3HUKN KOHTpont Ha 85%.
Hakonn4yeHHs macu Ccyxol peyoBMHWU POCIIMHAMW O3MMOrO XUTa CNpUaATUME
KpaLlin nigrotoBLi poCnuH 40 nepioqy 3MMOBOI0 CMoOKOHO.

3’sicoBaHO, WO HanMe@EKTUBHILE CNpUsiE MPUPOCTY Macu Cyxoi
PEYOBMHN B POCNMHAX O3MMOrO XuUTa B OCIHHIAN nepiog MeTanoKoMMeKkc
napaamMiHO6eH30MHOI KMCNOTM Ha ocHoBi Cu y koHueHTpauil 0,1 mr/n, wo
nepeBULMB NOKa3HMKM KOHTpomnto Ha 220%. Lle MoxHa NOACHUTU TUM, LUO
Kynpym 6epe yvyacTb y npoueci (poTOCUHTE3Y i BNIMBAE Ha 3aCBOEHHA a30Ty
pocnuHamun. HegocTaTHin BMICT ioHiB Kynpymy B rpyHTax HeraTMBHO BMrnBae
Ha cuHTe3 BinkKiB, XXMpPIB i BiTaMiHIiB pOCNIMHHUX opraHiamis. Kpim 3a3HayeHoro
npenapaTty, MO3UTMBHO CMNPUSE HAKOMUYEHHIO Macu CyXOl pPeYOBUHMU
MeTanoKoMnsiekc napaaMmiHO6eH30MHOT KUCITOTU Ha OCHOBI Sn Y KOHLeHTpaLil
0,1 mr/n.
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OTxe, oOTpuMmaHi pesynbTaTtM [[alTb MOXNUBICTb BIigMITUTKH, WO
3aCTOCyBaHHA BMLlEe nepepaxoBaHUX OOCMIAKYBaAHMUX CMOSyK [O03BOSIA€E
30iMbWNTM NPUPICT Macu CyxOl PeYOBUMH POCIIMH O3MMOrO XWUTa, 3aBAsSKWU
YOMY POCIMHU MalTb OiNblly MMOBIPHICTE MEPEXUTU 3MMOBUK Nepioq 3a
paxyHOK HakonnyeHunx ByrneBosis.
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YOK 631.811.98
HopoweHko KO.A., Mpunnasko C.O.

MNMopiBHANBHA AiA CUHTETUYHUX PErynATOpPiB POCTY POCIIMH Ha piCT
o3umoi nweHuui copTy KOBiBaTa B OCiHHbO-BECHSIHUN nepioa

HixuHcbkut OepxxasHul yHieepcumem imeHi Mukonu ozons, YkpaiHa

Y cTtaTTi onucaHO BMNUB PEryniaTtopiB PoOCTy Ha AWHaMIKy npoueciB pocTy
03MMOI MWEHUL B OCIHHbO-BECHSAHUI nepio. BcTaHoBNEHO, WO B OCIHHIN nepioa
HaneEeKTUBHILININ BMNB 30iINCHUB PEryniaTop pocTy pocnuH Bumnen. Y BeCHAHUN
nepioq Ha ANHaMiKy poCTy pocnuH ocobnuneo BnvHyna byplutnHoBa kucnora.

KnouoBi cnoBa: perynatopy pocTy POCAWH, O3MMa MlWeHUUs, BucoTa
POCINH, cepefHsl AOBXMHA KOPEHIB, Maca CMpOl pe4OBUHU, Maca CyXoi Pe4OBUHWN.

The article describes the effect of growth regulators on the dynamics of the
growth processes of winter wheat in autumn and spring. It was established that in
the autumn the most effective action was carried out the plant growth regulator
Vympel. In the spring, on the dynamics of plant growth was especially affected
Succinic acid.

Key words: growth regulators, winter wheat, plant height, average root length,
wet weight, dry weight mass.

Cepel HaMBaxXNuMBIWUMX 3€pPHOBMX KynbTyp O3MMa MWeEHUUs 3a
nociBHMMK nnowamMn 3anmae B YkpaiHi nepwe wmicue. BoHa € ronosHow
NPOOOBOMBLYOID KYNbTYPOK, SIKa 3a BpPOXaWHICTIO Ta BanoBMm 300poM
NPO4OBOMBLYOr0O  3epHa 3aMMae npoBigHY posib Yy POPMYBaHHI
BUCOKOE(EKTUBHOIO NPOAOBOSIBYOrO  KOMMSIEKCY Hawol pgepxasun. Lle
CBiAYEHHS1 BENUKOro HapO4HOrocrnogapCbkoro 3Ha4YeHHS1 03UMOT nuweHuui, 1i
HeoOXiAHOCTI B  3a[0BOSIEHHI  NOAEN  BUCOKOAKICHUMW  NpogyKTamu
xapyyBaHHA [2].

Y TexHOnoriax BUMPOLLYBaHHA O3MMOI MWeHWU 3anuuwaeTbcs barato
HEBUPILWEHNX NUTaHb, Cepen HAKUX. CKOPOYEHHS TpuBarnocTi BereTauinHoOro
nepioqy, 306iNbleHHS BPOXAaMHOCTI Ta HAKOCTI OTpUMaHOl NpogyKUuil,
3MEHLIEHHS HaKOMUYeHHS LWKIONMBUX PEeYOBUH, a TaKOoX MiaABULLEHHSA
CTIMKOCTI 4O HECMPUATINBUX YMOB HaBKOJSIULLIHBOIO cepenosuLla.

HdocnipkeHHs 6araTbOX Y4YeHuX cBigy4aTb Npo Te, WO TexXHOsoril
BUPOLLYBAHHSA O3UMOI NWeHuLi, NogibHO 4O iHWKX KyNbTyp, MOXHa YCMILWHO
perynioBaTtin 3 JONOMOIrol perynartopis pocty pocnuH (PPP) [1].

Tomy meTol AaHol poboTu € 3'AcyBaHHSA BMAUBY pPeryndaropis pocTy
pocnnH AsoTtodiT, BypluTnHoBa kucnoTa, Bumnen Ha gnHamiky npoueciB pocTy
03UMOI NweHunui copTy KOBiNaTa B OCIHHBLO-BECHAHMI Nepios,.

[MonboBi AocnigXeHHs NpoBOAMNN HA TEepUTOpPIl HaB4YanbHO-AOCHIAHOI
arpobiocTtaHuii  HbKMHCbKOro gepaBHOro yHiBepcuteTy iMeHi Mwukonu
[orons, Ha ginsgHkax ans npoBegeHHA HayKoBOT poboTu.

Mnowa pocnigHol AinagHkKM ctaHoBuTb 30 M. BoHa cKkrnagaeTbcs i3
YOTUPLOX BapiaHTiB, L0 3acCisHi HaCiHHAM O03MMOI nweHuudi, ke 6yno
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obpobreHe BignoBigHMMKW npenapatamm (TpU BapiaHTU — perynaropamu
POCTY POCIINH, YETBEPTUN — KOHTPOSTBHUN).

BusHayeHHA nokasHWUKIB pOCTY pOCMH 03MMOI MNweHuui copTy KOBiBaTa
(nonboBa CXOXiCTb, BWUCOTa, CepedHs [OOBXMHA KOpPEeHd, Mmaca Ccupol
pevYoBUHM, Maca CyxOl peyoBMHW) Oa€ 3MOry npocrifgkysaTu 3a BMSVBOM
perynatopis  pocty, sSkumm 6yno o6pobneHO HacCiHHA, BU3HAYUTUM X
e(PEeKTUBHICTb.

[Mporpamoto gocnigxeHb nepeabayvyanocb BUBYEHHSA MOSIbOBOI CXOXOCTI
HaCiHHS O3MMOI nuweHuui 3a BNMBY perynatopis pocty. OTpumaHi AaHi
cBig4aTb, WO MNOMbOBa CXOXICTb B KOHTponi ctaHoBuTb 85%, Todi sik B
AocnigHux BapiaHTax BoHa konuBaeTbes Big 74,3% no 83,3%. HanmeHwoto
BOHa ©Oyna y BapiaHTi, ge 3actocoByBanu bypwTtnHoBy kucnoty. OTxe,
PEerynaTopu pocTy 34iMCHUNU rasibMylo4YmMii BB HA JaHWIA NOKa3HUK.

[licng nepworo BUMIpHOBaHHA HawWKpallui BAMMB Ha BUCOTY POCIIVH
03VMOT MLWEeHULi BUSBMB npenapaTt Bumnen. Moro nokasHuk1 nepesuLLyBani
KOHTpONbHUN BapiaHT Ha 4%. Hawripwmn pesynbTaT cnocTtepirasca y
BapiaHTi, obpobneHoMy bBypwTNHOBOK KUCrOTOK | OyB MeHWun Big
KOHTponto Ha 3%. Micns gpyroro BUMiptOBaHHSA BUCOTa POCINH 3pocna B YCiX
BapiaHTax Ha 3,2-5,0 cm. MakcumarnbHa BucoTa pocnuH byna y BapiaHTi 3
Bumnernowm, a HanmeHwa y BapiaHTi 3 bypwTnHoBo kncnotor. OgHak, npu
LbOMY HaWBULLUWW MPUPICT BUCOTU B MOPIBHAHHI 3 NepLinM BUMIPOBAHHAM
6yB y pocnunH, 06pobneHnx bypwTnHOBOW Kucnotor — 5,05 cm.

[licna BuMIiptOBaHb cepeaHbOol [OBXWHM KOPEHIB Yy POCAMH O3MMOI
NWeHnLi HarKpawmin NoKasHUK CnocTepiraBcs Yy BapiaHTi i3 3aCTOCYBaHHAM
Bumneny, a Hauripwun — i3 bypwTnHOBOWO Kucnotor. MpupicTt cepefHbol
AOBXMHW  KOpeHiB konuBascd Yy Mexax 0,27-2,15 cm. [lpuyomy
MakcumanbHuUM BiH ByB y BapiaHTi, 06pobneHoMy BypLUTUHOBOK KNCMOTOH.

Buxogsum 3 oTpyMaHux [daHux, MOXHa 3pobuTM BUCHOBOK, LWO
HaneMEeKTUBHILLMA BNNMB Ha BUCOTY W CepefHI0 OOBXWHY KOPEHIB POCIIVH
BUABUB perynatop pocty Bumnen, OCKINbKM MOro MNOKasHUKM MNPOTAroMm
AOCNIPKEHHA NepeBuLLYBanm 3Ha4eHHS KOHTPOS 1M BapiaHTiB, 06pobrieHnx
AsoTodiTomM i BypLUTUHOBOIO KMCNOTOHO.

Onsa  nNpoaoBXeHHs  JOoChigKeHb 3 BMBYEHHA BNAMBY  0b6paHux
perynatopiB pocTy Ha Macy CUpPOI PevyoBUHU 3AiMCHIOBaNuM 3BaXKyBaHHA
POCSIMH KOXHOro BapiaHTy. [icna nepLioro 3saxyBaHHA HankpaLun BNnAvB Ha
Macy Ccupol peyoBuMHM MaB A30TOQIT, pe3ynbTaTh SKOro nepeBuLLyBanu
MOKa3HWK KOHTpont Ha 2%. [licna pgpyroro 3BaXyBaHHA HauvKpali
pesynbTaT 6yno oTpuMaHo npu 3acTocysBaHHi npenapaty Bumnen. Woro
MNOKa3HUKM nepeBuwnnmM KoHTponb Ha 21%. [ewo cnabwy gito BuaBMB
AsoToiT.

[Micna gpyroro BUMiptoBaHHSA HanOINbLIMIA NPUPICT Macu CUPOT PEHOBUHM
crnocTepirasca y BapiaHTi i3 3actocyBaHHAM Bumneny — y nopiBHAHHI 3
KOHTpONeM AaHui NokasHuK 3pic Ha 25%. bypwTtnHoBa kucrnota n AsoToiT
BUABUNM cnabluy Aito, NpupicT Macu CUpPOT PeyYoBUHU POCHNH, 0B6pobneHnx
AaHnMun npenapartamu, ctaHosuB 8 i 16% BignosigHo.

Takum 4YnHom, Byrno BCTAHOBMEHO, WO B OCIHHIN nepiog BCi perynatopu
pOCTYy Manu BNfMB Ha Macy CUPOl PEYOBUHU POCSIMH O3UMOT MLeHuUi Ta 1i
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npupict y OiKk 36inbweHHs. OgHak  HaremeKTUBHILOW  BUABUIIACH
nepennocisHa obpobka HaciHHA Bumnenom. Lle MoxxHa NOACHUTU HasIBHICTHO
B noro cknagi nonimepis MNEI 400 i NMEI 1500 Ta rymaTy HaTtpito. 3aBOsKu
NepLwmM 30INCHIOETLCA CTPYKTYPYBaAHHSA BiNlbHOI BHYTPILUHLOKNITUHHOI BOAW,

nokpawgyrodm i 6ionoriyHy  aKTUBHICTb,  MPUCKOPKOKOTLCA  Npouecu
doTOCUHTE3Y, TpaHcnipauili Ta IHTEHCUBHICTb MiHEPANbHOIO XXUBIIEHHS;
3aBagaKu apyromy BinbyBaeTbc4 NOSINWeEeHHS XWUBIEHHSA, Lo

CYNPOBOKYETHCS aKTMBI3aLi€l0 POCTY HA43€MHOT YaCTUHWN POCIIVH.

[licna nepworo 3BaXyBaHHA Maca CyxOi PeYOBUHU POCIINH O3UMOI
nweHuyi 6yna Hambinbwow y BapiaHTi, o0bpobneHomy A3soTodiTOM.
PesynbTatn, oTpuMaHi nicrns pyroro 3BaXKyBaHHSA, MoKasann 3pOCTaHHS
MacK Cyxoi pe4OBUHM B YCiX BapiaHTax, OgHaK HanBULLMMWN MOKa3HUKK Bynn y
KOHTPOJSIbHOMY BapiaHTi.

Bennke 3HayeHHA Mae NPOOOBXEHHS OOCNIAKEHHA BNMBY perynsaTtopis
POCTY Ha OMHaMIKy MOKa3HWUKIB POCTY POCSIMH O3MMOI MWEHULi Y BECHSAHUN
nepiog. BoHo gae 3mory gocnigutv eeKTUBHICTb BMAUBY CTUMYITOKYMX
npenapariB Ha PICT POCNMH 03UMOT NweHuui copTy tOBiBaTa.

[Ans uboro 0yno npoBeaeHo nigpaxyHoK cepeaHbOol KinbKOCTi POCIVH, WO
nepesmMmyBanu, Ta nepeseaeHo MOro y BiAcoTKoBe 3HaYeHHA. OTpumaHi gaHi
nokasanu, Lo BifCOTOK nepe3nMiBIii POCIIMH KONMBABCA Yy MexXax Big 65 go
70%. binblwa 4acTka pocnuH nepesvmyBaria Ha AiNsHUi i3 3aCTOCyBaHHAM
BypwTtuHoBoi kucrnotn (70%), Toai SK HaWMeHwe 3HadyeHHa Oyrno vy
KOHTPONbHOMY BapiaHTi. Y BapiaHTax, obpobrneHnx AsoTtoditom i Bumnenom,
YacTKa POCIWH, WO nNepe3nmyBanu, TakoX BUSBUNAChb OifbLLOK Yy MNOPIBHAHHI
3 KOHTponem Ha 3-4%.

AouinbHiCTe gocnigKeHHs BUCOTU POCAVMH O3MMOI MNLWEHULi Y BECHAHWUM
nepiog 3ymMoBfieHa TUM, LLO BUCOKI POCIIMHU CXWUMbHI 0O BUMSAraHHS, WO Yy
noganblOMy MOXe HeratTMBHO BMSIMHYTM Ha obcarm  OoTpMMaHoro
NPOAOBOMBLYOro 3epHa.

AHania oTpuMaHux AaHuX CBIgQYMTL NPO Te, WO HamBUWMMKM nNig 4ac
BECHSIHOrO BUMIPIOBAHHSA BYNu pOCANHU Y KOHTPONbHOMY BapiaHTi (16,7 cm).
OAHo4acHo 3 TMM, HaNMEHLUUI NPUPICT BMCOTU CMNOCTepiraBca y BapiaHTax,
e 6yno 3giMcHeHO nepennociBHy 00pobKy HaciHHA  A3oTodiToM i
BypwtnHoBoto kncnotor. O6podbka npenapatom Bumnen Ha gaHnin NOKa3HUK
e(eKTUBHOCTI HEe BMSIBMNA, OCKINIbKN BUCOTa POCIINH cTaHoBMMNa 16,3 cMm.

Bigomo, 10 KopeHeBa cucTemMa He fnvLle 3akpinsioe POCNUHY B FPYHTI, a
N 3abesnevyye HaOXOMKEHHS B POCAWHY HEOOXIAHUX MOXMBHUX PEYOBMH.
ToMy OOBXWHA KOPEHIB € BaXNMMBMM MOKA3HMKOM POCTY pocniunH. OBpobka
AaHuX nokasana, wo Oinblwy Al Ha picT KOpeHEBOI CUCTEMM BuABUIIA
BypwTtnHoBa kucnota. PocnunHu y BapiaHTi, 06pobneHoMy OaHOK CMOMyKo
Manu cepegHlo LOOBXUMHY KopeHiB 8 cMm, ue Ha 21% Oinbwe, HX Yy
KOHTPOJSIbHOMY BapiaHTi.

Y BECHSIHUI nepiog POCHNHU NPOOOBXKYBanNn HakonuyyesaTtu macy cupol
pedoBnHU. OB6pobka HaACiHHA  BypWTWMHOBOK  KMCMOTOK  BUSABMNA
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HavedekTmBHiWMn  BnMB. CepedHE  3HAYEeHHS1  JaHOro  MokasHuKa
nepeBuLwmno KOHTPOsSib Ha 17%, iHWi BapiaHT — Ha 12%.

Y NOPIiBHAHHI 3 OCTaHHIM OCIHHIM BMMIpOBaAHHSIM Maca CUpPOI PevyOBUHMN
spocna. i npupicT konmBascs y Mexax 4,2-5,4 pasun. Hanbinbwum BiH 6yB y
BapiaHTi 3 BUKOPUCTAHHAM BypLUTMHOBOT KACIIOTKU (MOKa3HKUK 3pic 3 1,3 cM o
7 cMm). HanedeKTuBHiLMA BNANB Ha OaHUW NOKa3HMK BUABUNIKM BypliTuHOBa
kncrnota i Bumnen. OTpumaHi gaHi nepeBuLnIv KOHTPONbHUIA BapiaHT BinbLu
HXX Y 2,5 pasw.

[licna BU3Ha4YeHHs BNNUBY obpaHMX perynatopiB pocTy Ha mMacy cupol
pevYoBMHM  OOCIiMKEHHA Oyno npogoBXeHO 3 MEeTOW  BU3HAYEHHS
edeKTUBHOCTI X BMAMBY Ha Macy Cyxoi pedyoBuHW. Maca cyxol peyvyoBUHU
NoOKasye IHTEHCUBHICTb 3aCBOEHHA POCSIMHHUM OpPraHi3aMOM  MOXUBHUX
PEYOBUH.

[MOpIBHAHHA Macu Cyxol pe4YOBWHU 3 OPYrUM 1l BU3HAYEHHAM Y OCIHHIN
nepiog nokasano npupicT UbOoro nokasHuka y 2,9 pasu (BapiaHT i3
3acTtocyBaHHsAM Bumneny). Lle roBopuTb nNpo Te, Wo y pocnnH, obpobneHmnx
UMM npenapaTtoM, akTUBYETbCHA HaKOMUWYEHHA BYIMeBOAiB, WO MigBULLYE
CTiMKICTb OpraHiamy 40 HECNPUATIMBMX YMOB HaBKOSMLLHBOIO cepefoBuLLa.

Tabnuusa 1
BnnuB perynsiTopiB poCcTy pOC/fIMH Ha AUHaMIiKy NOKa3HUKIB poCTy
o3umoi nweHuui copty KOBiBaTa B OCiHHbO-BECHSIHUN nepioa

AsoTodiT Bumnen BypuiTuHosa KoHTposnb
KMcnoTta
MNMoka3HrK 12.10/08.11103.0412.10/08.11103.04[12.10/08.11103.0412.10/08.11103.04
2016|2016 [2017 |2016 [2016 2017 |2016 [2016 |2017 [2016 2016 [2017
Bucota
pocnuH, |11,7114,9115,5/12,3/16,1/16,3/11,6|14,6|15,5/11,8|{16,4|16,7
CcM
CepegHsi
NOBXWHa
KOpeHs, 5916274 6 |76 |78 |53|75| 8 [ 59|6,5|6,6
CcM
Maca_l_
CUPpOi
oevosmrn,| 11| 1463102115163 ) 1 113 7 107/ 12| 6
r
Maca_
CyXxoi
pevosunn, | 0-33/0.64| 1,6 10,31/0,61| 1,8 10,32/10,65 1.8 |0,33/063| 1,5
r
[NonboBa
CXOX. 80,7 83,3 74.3 85
Hac., %
[Mepe3unmi
BNA 68 69 70 65
pocnuH, %
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OTXe, B OCiHHIN nepiog Oinbll edeKkTMBHMM 3a OUHAMIKOK npoLeciB
pocTy Ans 6inbLOCTi NOKa3HUKIB BUSIBUBCSA Perynatop pocty Bumnen, Toai sik
y BeCHsHUN — bypwTuMHOBa kucnota. Lle MoXHa noacHMTM 0cobnmnBoCTaAMU
cknagy OaHuUX PeyvyoBUH, X MPU3HAYEHHSM Ta CE30HHUMW OCOBSIMBOCTSAMM.
Tak, Bumnen Ginblw cnpsiMoBaHUM Ha MOMIMNWEHHSA MiHEPASTbHOMO XXUBMEHHS,
a bypwTuHOBa KMcnota € cTpecoBMM aganToreHoMm. Tomy Aid nepLuoro
peryndaropa nicnga 3MMOBOro nepiogy pAewo 3Hu3uMnacb, a gpyroro —
NigBUWMNACh, OCKINIbKM POCAWHM O3UMOI MNWEHULI rerwe nepeHecnu
HeCrnpuAaATnMBI YMOBKU W LUBMALIE NoYany HakonudysBaTuM Macy Hag3eMHol Ta
Nig3eMHOT YaCTWH.

NiTepaTtypa
1. KaniHiH J1 @. 3actocyBaHHA perynaropis pocTy B CifilbCbKOMY
rocnogapctsi / J1. ®. KaniHiH. — K.: Ypoxan, 1989. — 168 c.
2. Conogywko M. M. TpuBanicCTb OCIHHbOI BereTauili Ta BpOXaWHICTb
nweHuui osmmoi / M.M. Conogywko // BioneteHb IHCTUTYTY 3€pHOBOro
rocnogapctea YAAH. — [lHinponeTpoBcbk, 2011. — Ne 40. — C. 32-35.
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YOK 579.64
Kyniw K.A., MNMpunnasko C.O.

HocnipxeHHA eniciTHOI Mikpodriopu HacCiHHA ToMaTiB Ta OripkiB

HixuHcbkut OepxxasHul yHieepcumem iMmeHi Mukonu 'ozons, YkpaiHa

HocnigpxkeHa enidpiTHa Mikpodnopa HaciHHSA TomaTiB copTy Propa Ta oripkis
copTy KoHkypeHT. BuaHayeHi SKiCHi i KifbKiCHI MOKa3HWKK enidpiTHOI Mikpodhnopu
HaciHHA. lgeHTudikoBaHi GakTtepil pogiB Erwinia, Bacillus Ta rpubun pogis
Aspergillus, Penicillium.

KnrouoBi crnoBa: enidiTHa Mikpodpriopa, MiKpoopraHiamu, KOSoHil, bakTepil,
rpubwn, HaCiHHSA, TOMaTW, OripKK.

The investigated epiphytic microflora tomato seeds varieties Flora and
cucumber varieties Competitor. Defined qualitative and quantitative indicators
epiphytic flora seeds. Identified bacteria genera Erwinia, Bacillus, and fungi genera
Aspergillus, Penicillium.

Key words: epiphytic flora, microorganisms, colonies, bacteria, fungi, seeds,
tomatoes, cucumbers.

Benuka KinbKiCTb MiKpOOpraHiamiB 3ocepexeHi Ha Haa3eMHUX opraHax
pocnuH: cTebnax, nucTkax, KeiTKax, nnogax i HaciHHi. Brnepwe eniciTHa
Mmikpodonopa 6yna suasneHa P. byppiwe B 1903 p. Mikpobu, Lo XnBYTb Ha
MOBEPXHi POCnWHK, fJicTanu Ha3y enigitie, abo MikpoopraHismis
dinocdepn [3].

3Ha4yHa KinbKicTb MiKpOOIB 3aHOCUTBLCSA Ha POCIIMHW Ta HACIHHSA MOBITPSAM,
nuraomM, gowem Ta iH [4]. YucenbHicTb | PiBHOMaHITHICTE NonynAuin
MiKpoopraHiamiB inocgepu 3anexartb Bif BUAY POCINH, Micua Ti iCHYBaHHA,
Knimarty, norogHmx YMOB, [OOCTYMHOCTI BOJSIOTM | MNOXWUBHUX PEYOBUH,
KEPENOM SKUX € CeKpeTU Ta eKkcydaTu poChiuH. 3HavyHa KinbKicTb
MIKPOOpraHiamiB MOXe iCHyBaTW Ha MNOBEepxHi nrogiB Ta HaciHHi. EnigiTHa
Mikpodpriopa 36epiraeTbCs Ha HaCiHHI | NPU NPOPOCTaHHI NMOLUIMPIETLCA Ha
NOBEPXHI pPOCvH. EnNidpiTHI MiKpoopraHiaMn >XMBMATLCA HOpPMasibHUMMU
BUOINEHHAMU POCAUHHUX TKaHUH. OCHOBHMMUW MOXMBHUMWU peYyoBMHAMU O
HUX € aMIHOKMCIIOTU, MOHO- | ANLYKPU, BiTaMiHWU, MiHEpPanbHi efileMeHTH TOLLO.
[ns )XUBNeHHs npeacTaBHUKIB enidiTHOI MiKpodoiopy YnmMane 3HayeHHs Mae
neTka pakuis opraHiyHMX Cronyk, ki BUAINATL POCNUHM.

Cepen enicpiTHMX 3yCTpivalOTbCA Taki MIKpOOpraHiaMmu, ki yTBOPHOTb
NPOTUMIKPOBOHI peyoBMHK, LWO HeraTMBHO BMNNMBAOTb Ha iTONATOreHHi
BakTepil i 3anobiratoTb xBopobam poCnuH.

[MepeBaxHy OinblIicTb eniciTiB cknagawTb THWNbLHI GakTepii Erwinia
herbicola, Pseudomonas fluorescens, a TakOX MiKPOKOKMA, MOJSTOYHOKUCAI
GakTepil i gpikoki Ta iH. TpannseTbCsd He3HayHa KinbkicTb Oauun,
aKTUHOMILETIB Ta MIKPOCKONIYHMX TpubiB, a TakoX | npeacTraBHUKK
diTonaToreHHo1 Mikpodnopw.
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MikpoopraHiaMmn TakoX BUSABIIEHI Ha NMoBepxHi Ta BcepeauHi 3epHa. [o
HanOINbL BMBYEHMX HanexaTb HACTYMHI NpeaCTaBHUKM poaiB aepobHux Ta
aHaepobHux 6akTepin: Bacillus, Clostridium, Arthrobacter, Agrobacterium,
Erwinia, Pseudomonas, Xanthomonas, Streptomyces Ta iH., a Takox rpubis,
Lo BigHOCcATbCA [0 poaiB Aspergillus, Botrytis, Fusarium, Acremonium,
Penicillium, Phythophtora, Ustilago, cepepf akux € pitonatoreHHi [3].

EnicpitHa mikpodnopa HaCiIHHA MOXe CHIPUYMHATU  ICTOTHUM  SK
NO3UTUBHUN, TaK | HEraTUBHUN BMIMB Ha PO3BUTOK Ta BPOXAMHICTb POCIIVH.
BoHa € OoCHOBHMM mxepenomMm hopmyBaHHA pu3ocdepHOl Mikpodnopu, dka
BMSIMBAE Ha PiCT i PO3BUTOK POCIMH MNPOTArom BereTauil. barato enigitis
34aTHi NpoayKkyBaTu BiTaMiHW Ta PEeYOBUHU, SKi CTUMYMIOKTL PICT KOPEHIB |
Haf3eMHOI YaCTMHW POCSIVH, a iHLWi € piTonaToOreHHNMM MiKpoopraHiamamu .

3Ha4yHy pornb eniciTM BigirpaloTs Npu 30epiraHHi HaACiHHA. YpaxeHe
diTonaToreHHUMM rpnbamm HaciHHA BTpayae MOCIBHI BNACTUBOCTI, a TaKoX
HaKOMMYye TOKCUYHI PEYOBMHMU, LLO MOXYTb NPU3BOAUTM O 3axXBOPHOBAHHA
noanHu Ta TBapuH [1].

MeTolo paHoro p[ocnigXeHHss Oyno BU3HAYUTU  KiNbKICHI Ta AKICHI
NOKa3HUKM enidpiTHOT MiKpodbnopu HaciHHA TomaTiB copTy dnopa Ta oripkis
copTy KOHKYpeHT.

Ana BuaineHHs enidpiTHOT Mikpodnopu Hamu 6yno BigibpaHe HaCiHHS
TomatiB copTy driopa Ta HaciHHA oripkiB copTy KoHKypeHT. HaBaxKy HacCiHHSA
LMX KyNbTyp Macol 5 r Bmiwysanu y kondy 3 50 mn ctepunbHoi Bogu, cloam
X popasanu 3 r nicky. Cymiw y konbi 36osTyBann npotdarom 10 xB. I3
oflepXaHoi BUTSXKKM BUrOTOBASINM cepito po3sedeHb (1072, 107, 10™). I3
roTOBUX PO3BeAEHb CTEPUITbHUMM nineTkamu Bigdbupanu no 10 mn cycnexsii i
nepeHocunn y konbu 3 90 mn crepunbHOl BOAOriHHOI Boaw. [Micns uboro
BigOMpanu 3 KoXHOIT Koritdbun no 1 mn cycnexsii i BUnmBanu y CTepurbHi YaLlku
[MeTpi, cioan X 3anumBanu no 20 mn nonepegHbO pPO3NsiaBreHoro i
oxonogxeHoro oo 50 °C m'aco-nentoHHoro arapy (MMA). Ona iHkyGauii
Yawku MNeTpi nomiwanu y Tepmoctat npu Temnepatypi 30 °C.

Uepes 5 gHiB iHKybauil npoBoaunun obnik 3aranbHOT KiflbKOCTi KOMOHIN, AKi
BUPOCNN Ha MOXMBHOMY cepenoBuLli B Yawkax [leTpi Ta nepepaxoByBanu
KiNbKICTb MIKpOOpraHiamis Ha 1 r 3epHa.

[Ons BW3Ha4YyeHHA SKiCHOro cknagy enigiTHOI MIKpodnopu, KOSOHil
3rpynosyBanu 3a KynbTyparnbHUMW O3HaKaMW i 3 KOXHOI Tpynu KOJSIOHIN
BUrOTOBIISAANM MiKponpenapaTtn, BUABISANN HanexHicTb Mikpobis Jo poay [2].

OTpumaHi i3014TK 3 NOBEPXHi HACIHHA Nomigopie copTy ®nopa manu 22
Brivckydi opaHxeBi kKonoHii Ta 4 6ini KonoHii (puc. 1).
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Puc 1. KonoHii enidpiTHOT Mikpodonopn HaciHHS Tomartie copTy dropa

3 HaciHHA oripkiB copTy KoOHKypeHT Oyno BucisHO [Ba 3pasku. Ha
nepLuoMy 3pasKy crnocTtepiranucb ABi BBIrHYTi 6ini KonoHil Ta ABi onykni Gini
KOMOHIT (puc. 2).

Puc. 2. Kononii eniciTHOT Mikpodhnopu HaciHHS oripkiB copTy KOHKypeHT
(3pasok Ne 1)

Apyrnn 3pas3ok MICTMB OOHY KOJSOHi0 po3ranyXeHoro miuenito rpmba,
OLHY OKpYrfy KOMoOHito rpmba Ta ABi KONOHil rpuba 3 KOHigieHocusaMW 3i
crnopamu (puc. 3).

Puc. 3. Kononii eniciTHOT Mikpodhnopu HaciHHs oripkiB copTy KOHKypeHT
(3pasok Ne 2)

Takox Oyno 3pobrieHo nepepaxyHoK KinbKOCTi MiKpoopraHiamiB Ha 1 1
3epHa, BpaxoBYHUM, LLIO KOXHA KOSOHIA yTBOpUMaca i3 OKpeMOl KITiTUHU YK
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cnopu. Ha HaciHHi TomartiB copTy dnopa KinbKicTb MiKpoopraHiamis Ha 1 r
HaCiHHS CTaHOBMB: MIKPOOPraHiamMiB, WO YTBOPKOTbL OpaHXeBi KOMNOHIT — 4,4,
6ini konoHii — 0,8. Ha HaciHHi oripkiB copTy KOHKYpeHT KifibKiCTb
MIKpOOpraHiamis Ha 1 r HaciHHS CTaHOBWB: MIKPOOPraHi3miB, LLO YTBOPKOOTb
BBIrHyTi 6ini kKonoxii — 0,4, onykni 6ini KONOHIT — 1, KONOHIT po3ranymkeHoro
rpuda — 0,2, okpyrni kKonoHii rpnba — 0,2, kKonoHii rpuba 3 koHigieHocuaMn —
0,4.

Mpwn pocnimkeHHi sKicHOro ckragy enigitHOl Mikpodnopu 3 MNOBEPXHI
HaciHHA TomarTiB copTy ®ropa 6yno BCTaHOBMEHO, WO BakTepil Hanexartb 40
poay Erwinia (puc. 4).

. _"“ _q_‘.--. ""'.._‘5. _.- .' n .~ . "
Puc. 4. ®ikcoBaHun mikponpenapaT enidiTHMX 6akTepin poay Erwinia 3
NOBePXHi HaciHHA TomaTiB copTy dnopa

EniciTHi 6akTepil 3 NnoBepxHi HaCiHHA oripkiB copTy KOHKYpeHT (3pa3ok
Ne 1) HanexaTb [o poay Bacillus (P,"'Q'. 9)
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Puc. 5. ®dikcoBaHum MiKpbnpenapaT enipitHnx 6aktepin poay Bacillus 3
NOBEpPXHi HACiHHSA oripkiB copTy KOHKYpeHT

Takox Mikpodriopa HaciHHA  oripkiB  copTy KoHkypeHT ©Oyna
npencrasneHa rpubamu pogis Asperqillus Ta Penicillium (puc. 61 7).
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Puc. 6. ®ikcoBaHnn mikponpenapat rpmbis pony Aspergillus 3 NoBepXxHi
HaciHHA oripKiB cOpTy KOHKypeHT

. v & ®
Puc. 7. ®ikcoBaHun mikponpenapaT rpubis pogy Penicillium 3 NnoBepxHi
HacCiHHA oripKiB cOpTY KOHKypeHT

TakMm 4uHOM, 3a pesynbTaTamy npoBedeHUX LOCNigKEeHb MOXHa
3p06UTM BUCHOBOK LLIO, HACiHHA TomaTiB copTy driopa € 4O6pOosKiCHUM, BOHO
npuoatHe [0 BUCIBAHHSA, OCKINbKM MOro Mikpodosiopa npeacraBrieHa
bakTepiamn poay Erwinia, ski € cnpuatnMBumMn Ongd noganblUumMX Npouecis
NPOPOCTaHHA Ta PO3BUTKY NPOPOCTKA.

HaciHHa oripkiB  copTy KoHKkypeHT (BUpOOHUK BAT “HiXunHCbke
“CopTHaCiHHEOBOY”’) MOXHa BBaXkaTW HESKICHMM, OCKiNIbKM BOHO BpaXKeHe
gitonatoreHHumn  rpubamn  pogis  Aspergillus Ta  Penicillium. L
MIKPOOpPraHiamm MOXYTb BIMJIMHYTU Ha nNpouecu MNPOPOCTaHHA HaCiHHSA,
3MEHLUNTU MOKA3HUK MOro CXOXOCTi. TOMY Npu 3aCTOCYBaHHI TakOro HaciHHA
ANs nociey, BapTo 36inbWNUTM HOPMY BUCIBY AN POPMYBaHHSA MOBHOLIHHUX
cxoAiB..
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502.753:504.06
NobBansb J1.0., Oiauvk J1.B.

Buav gepxaBHOI OXOPOHM NiCOBUX MPUPOAHO-3anoBiAHNX TEPUTOPIN
HixknHcbkoro panoHy (YepHiriscbka obnacTtb)

HixuHcbkut OepxxasHul yHieepcumem imeHi Mukonu ozons, YkpaiHa

[MpoaHanizoBaHO cKMag Ta MOLUMPEHHS YEPBOHOKHWXKHUX BUAIB NiCOBUX
yrpyrnoBaHb Ha TepuTopii NPUPOLOOXOPOHHUX 06’ekTiB HiXKMHCBLKOro panoHy.
NMogpaHa KOpOTKa XapaKTepuCTUKa OCHOBHMX JlicOBMX doopMauin, B SIKMX BOHMU
3pocTaloThb.

Knro4oei crnioea: pigKicHi BUAW, NiCOBI YrpynoBaHHSA, 3aKasHUK.

The composition and distribution of red-listed species of forest communities in
the reserve of the Nizhyn district was analyzed. The short description of mane
forest formations in which it grows was given.

Key words: rare species, forest communities, reserve.

Teputopia HDKMHCBKOro panoHy po3TawloBaHa Yy MiBAEHHIN YacCTUHI
UepHiriBcbkol obnacTi. 3aransHa nnowa 1,5 tuc. KM, 3rigHo 3 reoboTaHIYHNM
panoHyBaHHaM YPCP (1977) — B Mexax [OBox obrnacten: €BpOnencbKol
LuMpokonucTaHosicosoi  obnacti  (Onuwiscbko-Koponcbknin - pamoH) |
€Bponencbko-Cunbipcbkol nicoctenoBol obnacti (bobposuubko-baxmaubkum
panoH). 3a isnko-reorpadiyHUM  panrioHyBaHHAM  YkpaiHn (1968) [5]
AOCNIAXKYBaHUA peErioH 3HaxoouTbCsa Yy ABOX obnactdax: niBHiYHA 4YacTuHa
panoHy poaTawoBaHa Yy YepHiriBcbkomy [lonicci — 30HI MiwaHWX nicis
(KynukiBcbko-Ko3eneLbknin panoH), nisgeHHa — y nicocTenoBin 30Hi - [NiBHIYHOI
obnacTi [IHinpoBCbKOI TepacoBoi PiBHUHN (HiXKMHCbKO-BaxmaLubkui panoH).

Ha pocnigxyBaHin Teputopil cpopmyBanuch MicoBi POCIINHHI YrpynoBaHHS
Pi3HNUX popMmaLin, O OXOPOHSAKTLCA Ha TepUTOopIAX MPUPOLHO-3aNoBIgHOIO
doHay (MN3®P) panony. AHanisytoum cknag 3P HiknHcbkoro p-Hy, cnig
3a3HaunTn, WO BiH HapaxoBye 21 06’eKT (3aranbHa nnowia NPUPOSOOXOPOHHUX
Teputopin ctaHoBuTb 4092,32 ra - 5,7 % Big nnowwi p-Hy). 3okpema, 4o cknagy
nicoenux Hanexutb 8 o6’ekTiB 3aranbHo nnouweto 3343 ra (boTaHivHM
3aKka3HWK 3aranbHoaepxaBHOro 3HayeHHs «CepeposumHa» (288 ra) Ta
00’ekTn micueBoro 3HavyeHHs: «bopomukn» (540 ra), ypounwe «JlmcapiBimHa»
(544 ra), ypouuwe «Jly6aHka» (438 ra), «3anuesi cocHu» (477 ra), «Jlyku»
243 ra, «TBaHi» (767 ra), 1 3anoBsigHe ypounuie «Betxe» (46 ra) [4]. Deski
o0’ekTn BXOOATb [0 CKMagy perioHanbHOro  naHgwadgTHOro  napky
«HixnHcbkMny (6122,69 ra): «CepeposlimHay, «bopoMukny, «JncapisLmHay,
«Jly6siHKa», «3anuesi COCHUY.

Y nNiBHIYHIN Ta UeHTparnbHIN 4YacTMHaxX panoHy nicoBa POCMUHHICTb
3HaYyHO pi3HOMaHiTHiWa — TyT 30epernucb cTapiwi i nopmucTnyHo Barari
COCHOBI, [yDOBO-COCHOBI MilL@Hi Ta LWmnpoKonucTaHi nicu [1; 3].

Y niBHIYHIN Ta UeHTpanbHi YacTuHax panoHy (ypouuwa «JlybsHkar,
«CepepoBlunHa», «Jlyku», «BeTxe») TpannsawTbCs YrpynoBaHHSA, Yy
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AepeBOCTaHi AKUX npencTaBneHi B pPi3Hii Mipi Taki JepeBHi nopoaun, sk Acer
platanoides L., Tilia cordata Mill. Ta Quercus robur L. Tignicok (0,2)
ytBopeHun Corylus avellana L. Ta B meHWwin Mipi Euonymus verrucosa Scop.
Y TpaB'aHoMy spyci 30ebinbioro gomiHyoTb Aegopodium podagraria L. Ta
Carex pilosa Scop., Asarum europaeum L. Ta Convallaria majalis L. Micusimu
B 3HaA4HiM KiNbKOCTI 3YyCTpiYaloTbCA Taki YepBOHOKHWXHI BuauW, Gk Lilium
martagon L., a i3 opxigHux — Neottia nidus-avis (L.) Rich i Platanthera bifolia
(L.) Rich. LiHHiCTb gaHuX mMacuBiB nonsrae B TOMY, LLO B HUX BigMI4YeHO
BECHSAHI CWHY3iT edpemepoinis, y cknagi akmx Oynu BuseneHi Anemone
ranunculoides L., Corydalis cava (L.) Schweigg. et Koerte, Galanthus
nivalis L., Gagea minima (L.) Ker—Gawl.

[y6oBo-cocHoBI nicn (ypouniia «TBaHi», «JlncapiswimnHay», «bopomunkmny)
NOLUMPEHI NepeBaXXHO B LIeHTpasribHiM YacTuHi panoHy. [epeBocTtaH 3 Pinus
sylvestris L. Ta Quercus robur 3 gomiwkot Tilia cordata. MNMignicok (0,2-0,3)
ytBOopeHun Corylus avellana Ta B MeHwWwin wMipi Frangula alnus Mill.,
Euonymus verrucosa 1a E. europea. TpaBOCTin po3pifXeHnn, JOMIHAHTaMU
Ta cnisgoMiHaHTaMmun BucTynawTb Stellaria holostea L., Convallaria majalis.
[TooanHOKO BiOMIYEHO 3pOCTaHHA pAdy bopeanbHMX BUAIB: Pyrola
rotundifolia L., Orthilia secunda (L.) House, a 3 nanopoTenogibHux -—
Dryopteris cartusiana (Vill.) H.P. Fuchs.

[MpenctaBneHi Ha NpPUPOAHO-3anoBIgHNX TEPUTOPIAX PanOHY i COCHOBI
nicn (3akasHMKM MicLLeBOro 3HaveHHs «3anuesi cocHu» Ta «bopomukny). Lle,
nepeBaXXHO, YrpynoBaHHS COCHOBMX MiCiB 3NMaKoBUX, SKi XapaKTepu3yrTbCs
cepeaHboBikoBUM AepeBoctaHomMm (40—60 (80) pokis). MNignicok nepeBaxHo He
BUABJIEHUIN, NOOOMHOKO TpannawTbea Frangula alnus, Euonymus verrucosa,
E. europea, Sorbus aucuparia L., Rubus idaeus L., Sambucus racemosa L.,
Chamaecytisus ruthenicus (Fisch. ex Wolosczc.) Klascova), Genista tinctoria
L. Y TpaBocToOI nepeBaxatoTb 3nakn — Festuca rubra L., Agrostis tenuis Sibth,
Calamagrostis epigeios (L.) Roth, a Takox gomiHye abo cnisgomiHye Elytrigia
repens (L.) Nevski. ¥ macmBax LMX COCHOBMX JiCiB BigMi4eHi bparMeHTu
yrpynosaHb Lycopodium annotinum L., aKnin 3aHeceHun 0o YepBOHOI KHUMN
Ykpainun [1].

Ha ocHoBi opwuriHanbHuX, nitepaTypHux Ta repbapHuUxX JaHuX Hamu
BCTAHOBIIEHO, WO Yy cknagi dnopu tpanngetbca 10 BuAiB, 3aHeceHUX 00
UepBOHOI KHUMM YKpaiHu [6].

Botrychium  multifidum (S.G.Gmel.) Rupr. - Bua i3
UMpKymbopeanbHUM MOLWMPEHHSM, SKUWA Mae posipBaHuMM apearn. Ha
Teputopil YkpaiHn TpannseTbcs 3pigka Ha [lonicci Ta B Jlicocteny. 3rigHo 3
«droporo YPCP» T1a paHnmu [epbapito IHcTUTyTy 60TaHikm iM. M.I.
XonogHoro HAHY Bigomi 3Haxigkm Ha Teputopil YepHiriBcbkol 0611.
(PinknHCcbkun p-H). Ha TepuTopii panoHy 3pocTae y nicoBoMy Macusi 3
nepeBaXxaHHAM AceHy 3BMYyanHoro 6inga c. BeprTiiBka.

g Yac ekcneguuinHux gocnigxeHbe y 2016 poui Hamu Oyno BUsIBEHO
MiCLEe3pOCTaHHA Le OAHOro pigkicHOro YEepPBOHOKHWXKHOIO Buay -
Diphasiastrum complanatum (L.) Holub. Lle ronapktudiHum Bua Ha
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niBOeHHIn Mexi apeany. B YkpaiHi Tpannaeteca y KapnaTtax, Ha Po3Touui,
3axigHomy [Moginni, Monicci [6]. [Monynaudil gaHoro Buay nNepeBaXHO
BigMiYalOTbCA Y MiBHIYHIN 4acTuHi YepHiriBcbkol obnacti (Koseneubkun,
Koponcbkuin, PinkiHcbknin, CemeHiBCbkUI, p-Hu). NpoaHanidyBaBLun repbapHi
3pas3km HauioHanbHoro repbapito YkpaiHn (lFepbapin IHCTUTYTY BGOTaHiku iM.
M.I". XonogHoro HAH YkpaiHn — [lepbapin cyguHHux pocnuH KW) Hamu
BCTAHOBMEHO, WO eKk3eMnnsapun YepHiriBcbkol obnacti npeacrasneHi
nepeBaxkHO 3 TPbOX panoHiB - Koseneubknn, Koporncbkun Ta PinKiHCbEKUMN.
BiomivyeHo y 3aka3Huky «3anueBi cocHU» (HiXnHCbKe n-BO) [2].

Epipactis helleborine (L.) Crantz. — Bug 3 LWMPOKOK €KOMOro-
LeHoTuYHO amnnitygoto. B YkpaiHi nowupenun y Kapnatax, nicosin,
nicocTenosin, cTenosin (B ficax AOMWH BENUKUX PIYOK) 30Hax, [ipcbkomy
Kpumy. Ha Teputopil gocnigxeHb BUSBMIEHO 1 MiCLEe3HaXOoKeHHs BuAay:
nicosnn macume 6ins c. BeprTiiBka.

Epipactis atrorubens (Hoffm. ex Bernh.) Schult. — eBponenceko-
3axigHocmbipCbknUi BUA, Y PerioHi — Ha niBOEHHIM Mexi apeany. B YkpaiHi
3ycTpidaeteca B Kapnatax, lNepegkapnatTi, Po3To4yui-Oninni, Ha [Monicci, y
3axigHomy i [lpaBobepexHomy Jlicocteny, Tlipcekomy Kpumy. Ha
INiBoGepexoki [Hinpa 3ycTpidaeTbca gyxe pigko. MNowuvpeHnn Ha TepuTopil
3aKkasHuka «TBaHi» 6ina c. [dibpoea (HikmHCcbkMn p-H) B acouiauil Betuleto—
Quercetum sparsiherbosum. Tlonynsauia E. atrorubens HapaxoByBana 6
eK3eMnnapiB Ha nnotwi 25 M2,

Galanthus nivalis L. — cepeHbOEBPONENCHLKO-
cepeaHbO3eMHOMOPCLKUI BUAO Ha CXigHin Mexi apeany. Apean Buay
oxonnitoe LleHTpaneHy €spony Ta CepeasemHomop’'da. B YkpaiHi Bug
nepebyBa€e Ha CXiOHIN MeXi NOWNPEHHS, ka NPOXoAuTb No NiHiT Bacunbkis—
O6yxiB—3BeHuropoaka—c. bynel KoaumHcbkoro p-Hy Opecbkoi obn. Ha
AOCNiIKYBaHIN TepuTopil BUABNEHO 2 MiCLE3HaxomMKEeHHA BUAY: 3aKa3HUWK
«CepepoBLlunHa» (MpuHcbke n-Bo), nicoBun Macue 6ina c. KonicHuKu
(HiXuHCbKe N-BO).

Lilium martagon L. — eBpasincbknn BUA i3 AN3'TOHKTUBHUM apearioMm. B
YkpaiHi nowunpeHnn B Kapnartax, 3akapnatTi, [NlepegkapnatTi, Po3Touui,
Oninni, Ha T[lonicci, B Jlicocteny. Ha TepuTopil panoHy BUABNEHO 2
MiCLle3HaxooKeHHs BuAay: 3akasHukm «CepeposlimHa» (MpuHCbKe 11-BO),
«3anuesi cocHM» (HiKnHCbKe N-BO).

Lycopodium annotinum L. — naneapKTU4HUA NiCOBUAN BUA, HAKUU
BIAHOCHO 4acTto Tpanngetbca B KapnaTtax, crnopagudHo Ha [lonicci, gyxe
pigko B Jlicocteny. BusiBneHo 1 micuesHaxomKeHHA BUAY: 3aKasHUK «3anuesi
COCHM» (HibXMHCbKe N-BO).

Listera ovata (L.) R. Br. - apean suay oxonsnitoe liBHiYHY, LieHTpanbHy,
MiBogeHHy €Bpony Ta Asito. B YkpaiHi 3ycTpiyaeTbca B niCOBiA 30HIi, Y
INicocteny, Cteny, Kpumy. 3pocTtae y Bonorux nicax, apax, 3annasax. Cepep
PO3PiIKEHOro TpaB’ssHOro NOKPUBY TPannAtTbCA NOOANHOKI 0COBUHMU, pialue
HeBenuki  nonyndauili. HoBe  MicUue3HaXOMKEHHA 3  HaWYUCENbHILLO
nonynsuieto Listera ovata BigMiyeHO HamMmu y 3anoBigHOMY ypouuLli «Betxe»
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(HbkmHCcbKe 1n1-Bo). Bua 3poctaB Ha gingaHui acouiadii Betuleto—Quercetum
convallariosum.

Neottia nidus—-avis (L.) Rich. — Bpasnusun €BpoCUBIpCbKUIA BUL Ha
niBOeHHO—CXIOHIN MeXi cyuinbHoro apeany. [llowwupeHun y 3akapnaTTi,
Kapnatax, [lepegkapnatti, PoaTtouui, Oninni, [lonicci, [Jlicocteny —
cnopaguyHo, y niBHiYHIN YacTuHi JlisBobepexHoro Cteny, B Kpumy — pigko. Ha
Teputopil  PJIM  «HiKUHCBKMAY  BUSABNEHO 2 MiCLEe3HaxomKeHHa BUAY:
3akasHukn «CepepgoswmHa», «JlybsHka» (MpuHcbke 11-Bo), cnopaguvyHo
TpangeTbCa B ypouunLli « TBaHi».

Platanthera bifolia (L.) Rich. - BpasnusBuM naneapkTU4HUM
HemopanbHun Bua. B YkpaiHi 3ycTpiyaetbcsa B 3akapnartTi, [lpukapnaTTi,
Kapnatax, Po3toudi Oninni, Ha lMonicci, y Jlicocteny Ta Cteny. Ha Teputopii
panony nonynauii P. bifolia BusiBNeHi B AeKiNbKOX J1iCOBUX MacuBax: ypouuLLe
«TBaHi» — Ha p[ingdui acouiauii  Querceto—Betuletum convallariosum,
«JlocuHiBcbke» (HiXXMHCBLKMI p-H) — Ha AinsHui acouiauil Betuleto—Quercetum
franguloso—convallariosum.

PigkicHi Bnan dnopu € BaXMBMM MOKA3HMKOM MPUPOLOHUX OINSHOK
diToLEHO3IB, SiKi HANMEHLLE 3a3Hanu aHTPonoreHHoro BnnvMey. HeobxigHUM €
noganblle BMBYEHHS CTaHy AWMHaAMIKA MONYNSAUin Takux BUAIB 3 METOK X
3axucTy, 36epexeHHs i BiATBOPEHHS.
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YOK 581.1:631.53
YabaHn A.M., NMpunnaeko C.O.

MNMopiBHANbLHA Aia npenapaty KopHeBiH Ta NOXUBHUX pe4OBUH MeAy Ha
npouecu BKOPiHEHHS XXUBLIIB CMOPOAUHU YOPHOI

HixuHcbkut OepxxasHul yHieepcumem imeHi Mukonu ozons, YkpaiHa

B cratbe npuBeneHa cpaBHUTESNbHAA XapakTepPUCTUMKA BIIUSIHUS pacTBopa
MEOa M CUMHTETUYEeCcKoro KopHeobpasoBaTens KopHeBMHa Ha npouecchl
KOpHeobpasoBaHUSA YepeHKOB CMOPOANHBI YepHou (Ribes nigrum L.). YcTaHoBreHa
3P PEKTUBHOCTb UX OENCTBUA HA MokasaTenu YKOpeHeHUs, BNusaHue nNpupoaHbIX U
MCKYCCTBEHHbIX PErysiaTopoB poCTa Ha NnpoLecchl pusoreHesa.

KnioueBble cnoBa: perynatopbl pocta pacteHun, KOpHEBUH, pacTBop MEAa,
YyepeHKoBaHME, YepPEHKN CMOPOANHbLI, PU30reHes.

The article compares the influence of a solution of honey and a synthetic
rooting agent Kornevin on the processes of rooting black currant cuttings (Ribes
nigrum L.). The effectiveness of their effect on rooting factors, the influence of
natural and artificial growth regulators on the processes of rhizogenesis is
established.

Key words: plant growth regulators, Kornevin, honey solution, cuttings,
cuttings of currant, rhizogenesis.

Ha paHmn 4ac perynatopu pocCTy pPOCIIMH  OOCUTb  LUMPOKO
3aCTOCOBYHOTbCA Mpu  BUpilweHHi 6GaratbOX 3aBAaHb Y POCAMHHMULBKIN
npakTuui. I3 X [ONOMOrow  yA4OCKOHanKTbCA arpoTeXHIYHI  NpunomMm
BUPOLLYBAHHSA OKPEMMX CiflbCbKOrocnogapcbkux KynbTyp [2]. 3acTocyBaHHA
perynaTopiB pocTy CTae 3 KOXHMM POKOM Bce Oifibll pPi3HOMaHITHUM. BoHM
BNSIMBAOTb Ha TEMMU POCTY POCSINH, BHOCATLCA MPWU BUCALXXYBaHHI OepeB,
Ana  nigBuLEHHA BPOXaWHOCTI psagy KynbTyp, YKOpPiHEHHA XwusuiB [1].
BukopucTtaHHA perynartopis pocTy A403BOSSE NOBHile pearnidyBaTu reHeTUYHi
MOXIMBOCTI, MIABULWUTU CTINKICTb POCHNH NPOTU CTPECOBUX (PaKTopiB
BioTu4HOI Ta abioTuyHOI Npmnpoawn [3].

[locuUTb 4acTO UiHHI POCMNHM HE MOXHa PO3MHOXWUTU HaCIHHEBUM
cnocobom, TOMY BenuKke 3HaYeHHs Yy MMoAIBHUUTBI Ta CadiBHUUTBI Mae
BeretaTMBHE PO3MHOXEHHS, a caMme, 34ePeB’AHINMMU Ta 3efIEHUMN XXUBLSMW.
KunButoBaHHA — Le AOCUTb LLIBUOKAW | NPOCTUI CNOCIO PO3MHOXEHHS POCIINH,
AKMA He noTpebye cneuianbHUX HaBUYOK i MPUAOMIB, HEODXiAHUX npwu
LLenmeHHi Y1 okynipyBaHHi. [1pn uboMy caf)kaHui MOXHa oTpuMaTu 3a oay-
ABi Beretauii. Lle cTano MoXnueuMM TakoX 3aBOsKM LUMPOKOMY 3aCTOCYBaHHIO
PErynaTopiB pPoCTy POCIUH, SAKi  BUABMAKTb KOpeHeyTBoplowudy gito [4].
Bkritovaounce B 0OMiH pevyOBUH, BOHW CNPUSIOTb BIATOKY NOXUBHUX Ta iHLWIMX
PEYOBUH 4O MiCUS KOPEHeYTBOPEeHHS i 3abeaneyyoTb YMOBM N4 3aKnagaHHA
Ta POCTYy KOpeHiB Ha cTebni [5].

Perynatopu pocty pocnuH OyBaloTb SIK NPUPOLHOro, TaK i CUHTETUYHOIO
NoXoMKeHHSA. [MpupoaHi cnonykn 3 BNacTUBOCTAMU perynsuii NpoLuecis pocTy
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— (PiTOrOpMOHKN, CUHTE3YIOTb pPOCNUHU, OesKi rpubun | MiKpoopraHisamu.
BunyyaTu ix i3 npnpogHmnx o6’ekTiB 4OCTATHBO CKnagHun npouec. CUHTETUYHI
PEerynaTopu pocTy POCMUH CYTTEBO BIgPI3HATLCA Bi NPUPOOHUX | MOXYTb
MICTUTU KOMMOHEHTU, AKi € YyXXOPIiOHUMWN AN HaBKONULLHBLOIO cepenoBulla.
ToMy nowyk Hewkignmemx i ew@eKTUBHUX pPEeYOoBUH 3 BracTUBOCTAMMU
perynsauii npouecis pocTty € OOCUTb akTyalbHUM. Bupiwunty uio npobnemy
MOXHa LWNsaxoM nigbopy NpUPOAHUX PEYOBUH, AKi 6 BMABNSANM BacTMBOCTI
KOpEeHeYTBOPEHHS.

Tomy meToto uiel poboTn 6yno BCTaHOBUTU Ta NOPIBHATU €(PEKTUBHICTb
BMNSIMBY MOXMBHUX PEYOBUH Meay Ta CUHTETUYHOIO perynsaropa pocTy POCiivH
KopHeBiHYy Ha npoLecn BKOPIHEHHS XXNBLIB CMOPOANHU YOPHOL.

Ak 06’ekT poboTn B6yNM BMKOPUCTAHI XMBLiI CMOPOAWHM YopHOI (Ribes
nigrum L.) copTy Ko63a, kopeHeyTBOptoBad KOpHEBIH Ta po3ynH Meay.

HocnigkeHHs npoBoaunu Ha TepuTtopil arpobioctaHuii  HiXXKMHCBKOro
AepXaBHoOro yHisepcutety imeHi Mukonu ['oronda Ha gocnigHux gingHkax ans
npoBefeHHA HaykoBol poboTu. lNnowa gocnigHol AinsHkm ctaHosuna 10 m2,
Ha Hin BucagxysBanu XuBuUi nonepeaHbo o0BpobrieHi npuUroToBrieHUMU
po3unHamu meay (1 4. n. Ha 1 n. Boan) Ta KopHesiHy (1 r Ha 1 n Boam). ¥
NPUrOTOBMEHI  PO3YMHM  MOMIWANN  KMBLI  CMOPOAWMHM  YOPHOI,  SKi
BUTPUMYBanun aoby. AK KOHTpOnb BUKOpUCTOBYBanu sogy. KunsLi cMopoguHu
Hapi3anu y OCIHHIN nepiog 3 OAHOPIYHMX MaroHiB, WO BUMPOCNM 3 OCHOBU
Kywia, abo HWXKHIX POCTOBMX [OBO- YM TPUPIMHMX TinokK. [JOBXMHA XUBLIB
craHoBuna 15-20 cwm, a giameTp — He MeHwe 8 mM. Bucagxxysanu xuBLi B
aobpe niarotoBrneHun, poanyweHun rpyHT no 10 pocnuH B TpbOXpasoBin
MOBTOPHOCTI, 3anuwiatyM Hag MNOBEPXHE [OBi  PO3BUHYTI  BPYHBKN.
BucagxyBaHHa npoBoaunu 3 HaxunomMm nig kytom 45°. BecHow, nicns
BiAPOCTaHHA BPYHLOK BU3HAYanu KinbKiCTb XUBLIB, SKi YKOPIHUITUCE.

Tabnuus.
Bnnue npenapaty KopHeBiH Ta po34uHy MmeAly Ha BKOPiHeHHS

XUBLUIB CMOPOAUHMN YOPHOI
a '%r
o)
= g 3§ranbHa Kinbkictb | AbcontoTHun | BigcoTok
e ,_ KINbKICTb :
= T : YKOPIHEHUX NOKa3HUK Ao
= g HMBLIB, | S vBLiB, WT % KOHTPOMIO
= , .
[ I T.
o 2
KopHeBiH 1r/n 31 23 74,2 115,0%
Posank | g 1y 31 27 86,6 122,6%
Meay
KoHTponb - 31 20 64,0 100%
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OTpumaHi gaHi ceigyatb Npo Te, WO Y KOHTPONi BKOpPiHUIIOCL 64%
XUBLiB, Y OOCMIQHOMY BapiaHTi 3 BUKOPUCTaAHHAM po34vnHy meny — 86,6%, a 'y
BapiaHTi i3 3acTtocyBaHHAM po34YnHy KopHeBiHY — 74,2%. TakMm 4uHOM
pesyrnbTatu nokasanu wo, KopHeBiH nepeBuLLyE MOKA3HMKN KOHTPOMO Ha
15%, TO4i AK po3yunH meny — Ha 22,6%.

Buxogsum 3 oTpumaHmx gaHmx, MoXHa 3pobuTy BUCHOBOK, LLIO Npenapar
KopHeBiH BnnuBae Ha npouecu pusoreHesy, Mae OOCUTb BUCOKI MOKa3HUKK
KOpPEHEYTBOPEHHS, arne Kpalli KOpeHeyTBOPHWYi BfacTUBOCTI Mae PO34uH
Meny. Taky MOro [Ait0 MOXHa MNOACHUTU TUM, WO BiH CNPUAE CTBOPEHHIO
TOHKOI, 3axXWCHOI NfiBKW, Mae aHTUrpubKoBI BNMAcCTUBOCTI i 3axuwae 3pi3
XUBLIB Big, NaTOreHHMUX MIKpoopraHi3mis.

Kpim TOro, npupogHi cnonyku megy npmBabnolTe MIKpobiB, SKi
30Cepekylymcb Ha >KMBLi O04ATKOBO MPOAYHTb PEevYoBMHW, Hanpukniag
iToropmMoHu Ta iHWi 6iONOriYHO akTUBHI CMOSYKW, SKi MOXYTb BMAMBaTn Ha
npouecu pu3oreHesy.
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YOK 581.1:631.53
Yepkac O.C., Npunnaeko C.O.

MNMopiBHANBLHMK BNNUB npenapaTty eTepoayKCUH Ta PO3YMHY ApPiXKAXKIB
Ha Nnpouecu BKOPiHEHHA XXUBLIB CMOPOAWUHU YOPHOI

HixuHcbkut OepxxasHul yHieepcumem iMmeHi Mukonu 'ozons, YkpaiHa

Y cTatTi HaBedeHa [OpPiBHANbHA XapakTepucTuka BMNuBY npenapaty
[eTepoaykCMH Ta pO34YMHY [LOpPiKOXKIB Ha Mpouecu KOpPEeHEeYyTBOPEHHHA >XWUBLIB
CMOpPOAUHKM YopHOT (Ribes nigrum L.). BcTaHoBnNeHa e(eKTUBHICTb IXHbOI Ail Ha
MOKa3HMKN BKOPIHEHOCTI XXMBLIB MOPIBHAHO A0 KOHTPOSIIO.

KnouoBi cnoBa: XuBLi CMOPOAWHM 4YopHOI, Ribes nigrum L, pu3oreHes,
perynaropu pocTy pocnuH, 'etepoaykCuH, BKOPIHEHHS.

B cratbe npuBeneHa cpaBHUTENbHAA XapakKTepUCTUKa BIIUAHUA npenaparta
eTepoayKCMH 1 pacTBopa OPOXKEW Ha npoLeccbl KOPHeObpa3oBaHUA YepeHKOoB
CMOPOAUHbI  YepHoW (Ribes nigrum L.). YcTaHoBneHa 3(pdEeKTUBHOCTL WX
BO3OENUCTBUA Ha MokasaTtenn YKOPEHEHHOCTU YEepeHKOB MO CpaBHEHU C
KOHTPOSIEM.

KrnouyeBble cnoBa: YepeHkn CMOPOLUHBI YepHOW, Ribes nigrum L, pusoreHes,
perynaropbl pocta pacteHun, ['eTtepoaykCuH, yKOpeHeHue.

The article compares the influence of a solution heteroauxin and yeast
processes root cuttings of black currant (Ribes nigrum L.). Installed on the
effectiveness of their action figures rooted cuttings compared to controls.

Key words: cuttings of black currant, Ribes nigrum L, rhizogeny, plant growth
regulators, rooting, heteroauxin.

Ha cborogHiWwHin geHb 3a [OMNOMOrok peryrnaropiB poCcTy POCIUH
BUPILLYETBCA 4YMMano npobrnemM poCrVHHULTBA, TakMX 4K: NigBULLEHHS
CTIMKOCTi POCAMH NPOTU CTPECOBUX YUMHHUKIB, 3BiNbLUEHHS YPOXaWHOCTI,
YKOPIHEHHSA KMBLIB, MOKpaWeHHSA MOCIBHOI SIKOCTi, NPUCKOpeHHs abo
raribMyBaHHA NPOLECIB POCTY Ta PO3BUTKY [3].

OgHMM 3 HanedEKTUBHIWNX CcrnocobiB PO3MHOXEHHSI POCHWUH, LWO
A03BONISE OTpMMaTM MacoBMW MOCagKOBUMW MaTepiani € BeretaTuBHe
PO3MHOXEHHSA CTEBNOBUMW XMBLSIMWU, OCKINlbKM Len crnocibé gae HambinbLluy
KITbKICTb BKOPIHEHMX >XMBLUIB 3 Kylia, OCOBMAMBO KOMW MOCTaE MUTaHHSA
PO3MHOXEHHS OediUNMTHUX COPTIB. Y TOW Xe 4yac, XUBLIOBaHHSA — Lie O0CUTb
NPOCTUN | LWIBMOKUIA CNOCIO PO3MHOXEHHS, AKMA LUMPOKO 3aCTOCOBYETLCS Ta
AOCTynHUK 3arany [1].

Y HaLin KpaiHi picTperysnowyi CnoslyKn 3HanLWAN LWNPOKe 3aCTOCYBaHHS
B YOOCKOHaneHHi arpoTexXHiYHUX MPUNOMIB ONS BKOPIHEHHS >XmBLiB abo
popocnux  gepeB. Ockinbku icHye npobnema 3abpydHEeHHs T[pyHTIB,
BUKOPUCTAHHSA perynaTopiB poCcTy came NpUpOAHOro Noxo4XeHHsS 003BOMUTb
peanidyBatin nigBULLEHHS €KONoriYHol 6e3nekn CinbCbKorocnogapcbKoro
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BUPOOHMLUTBA | BNPOBaAUTM Y BUPOOHMLITBO HOBI perynsTtopu pocTy Ha OCHOBI
NPUPOAHOI CUPOBUHU. AK NpaBuno, Taki perynsatopm MiCTATb LinMA KOMMNSIEKC
BioNoriYHO aKTUBHUX PEYOBUH, OCHOBHUMMW 3 SIKMX € DITOFOPMOHU, BiTaMiHW,
MIKPO- Ta MaKpOeeMeHTH.

3acTocyBaHHSA perynartopis MOBMHHO OyTW HauineHe Ha MnoKpalleHHS
KOpeHeyTBOpeHHSA i 30inblUeHHA BMXOAY CTaHOAPTHOI Npoaykuil. Ane He BCi
perynaTopy MatoTb ICTOTHUA BMWB HA NPOLECU KOPEHEYTBOPEHHS Y XKMBLIB.

Tomy MeTol AaHOl poboTW € MOpiBHAMbHA XapaKTepucTuka npolecis
pu3oreHesy >XMBLIB CMOPOLMHU YOPHOI 3a BMIMBY Ha HUX CUHTETUYHOIO
PerynarTopy pocTy pPocnuH ['eTepoaykCUHy Ta pO3YMHY OPDKOXKIB.

Ak ob’ekt pocnigkeHHs 6yno  BUMKOPUCTAHO CTUMYNATOP  POCTY
[[eTepoayKCuH, peyoBMHA MPUPOLHOro MOXOMKEHHA — PO3YUH LPDKOXKIB Ta
XMBLi cMopoanHKU YopHoi (Ribes nigrum L.) copTy KuniBcbka croiTa.

[MonboBi OOCNIAKXEHHS NPOBOAUINNCA HA TEPUTOPIT HaBYanNbHO-A4OCIQHOI
arpobiocTtaHuii  HbKMHCbKOro aepaBHOro yHiBepcuteTy iMeHi Mwukonu
[orons, Ha p[ingHyi Ons npoBedeHHs HaykoBol poboTu, nfowa 4aKkol
ctaHoBuTb 10 M2, [epen nocazKow XMBL CMOPOAUHM Hapi3anu 3 O4HOPIYHNX
MaroHiB, WO BUPOCNM 3 OCHOBM KyLla abo 3 HUXKHIX pPOCTOBUX ABO-, TPUPIYHUX
rinok pgoexuHoto 18-20 cm i pgiameTpoMm He MeHwe 8 mm [2]. Hapgani
nposogunacs o6pobka »KuBLUi BiANOBIAHUMW po3dYMHaAMK. [ocnigXeHHS
NPOLECIB KOPEHEYTBOPEHHSA Ha XUBLUSX CMOPOAWHM Oynu nposefeHi 3
BUKOPUCTAHHSAM TaKoro CMHTETMYHOro npenapaty gk [eTtepoaykcuH (0,05r Ha
2,5 n Boaun) Ta posuunHy apikgxis (100 mr Ha 1 n Bogwn). KusLi CMOPOLNHU
YOPHOI noMiwanM y npuroToBneHi po3dUnHM Ha [oby. HAK  KOHTpOsb
BUKOpUCTOBYBanu Body. Bwucagky npoBoaunn B OCIHHIM  nepioa,
3aCTOCOBYHOUYM TPUPa3OBY MOBTOPHICTb ASIA KOXHOro 3 BapiaHTiB. BecHoto
BU3Ha4asnm KiflbKiCHUM NOKa3HWK BKOPIHEHNX XXMBLIB.

3a pesynbTatamym pocnigkeHb 6yno BCTAHOBMEHO, WO Yy KOHTpONI
KiNTIbKiCTb BKOPIHEHWUX XMBLUIB Oyra Ha piBHI 68%, y BapiaHTi 3 pPO34MHOM
[eTepoayKkcuHy — 75%, a y po3unHi apikoxis — 84% (Tabnuusa 1). OTpumani
AaHi ceigyaTb NMpo Te, WO Yy BapiaHTi 3 BUMKOPUCTAHHAM APDKOKOBOI BOAMU
MOKa3HUKM MepeBULLYIOTb KOHTPOSIb Ha 26%, a npenapaT [eTepoayKcuH
CTUMYITOBAB BKOPIHEHHS XMBLIB Ha 26% KpaLle HiXXK KOHTPO-b.

Takum YMHOM, ornpaubOBaHi JaHHI 3acBigvyOTh, WO YKOPIHEHHS XUBLIB
CMOpPOOMHN YopHOi copTy KuiBCbKa cCloiTa 3anexuTb Bi4 PedOBUH, SKi
3aCTOCOBYHOTb AS1 CTUMYNALIT NPOLIeCiB YTBOPEHHS KOPEHIB Ha cTebi.

42



EkcnepumeHTanbHa 6oTaHika

Tabnuusa 1
Bnnue npenapaTty NeTepoaykCUH Ta pO3UYMHY APDKAXKIB HA npouecu
BKOPIHEHHS XXUBLIB CMOPOAUHN YOPHOI

o Be
O a 3aranbHa | KinbkicTb
E o KifIbKICTb | YKOPiHEHUX | ABCONIOTHNI % po
E’ ) KUBLIB, KUBLIB, NOKa3HUK KOHTPOSO
~ z LLIT. LLIT.
O 2
0,05 0 0
[eTepoayKcuH 12.5n 32 24 75% 110%
Po34uH 100 32 27 84% 126%
APDKOXIB Mr/1n
KoHTponb - 32 22 68% 100%

Hankpalie Ha npouecu BKOPIHEHHA BMMBae po3dnH gpbkoxis. Lle
MOXe OyTu 0BymMOBMEeHO TuUM, LLO KNITUHM Apikoxis Garati Byrnesogamu,
Ginkamn, MikpoenemeHTamn i MiHepanamu. [Opbkmkosi rpnbu  3paTHi
aKTMBI3yBaTW [iANbHICTb MIKPOOpPraHiamMmiB, SIKi B CBOK 4epry CTBOPHOKOTb
CNpuUAaTNMBE cepefoBulle OnA npoueciB pu3oreHesy. A came: aKTUBHO
PO3LLENSIIOITL OpraHiyHi pPeyoBUHU, BUOINAKYU B TPYHTOBUMA KOMMNEKC
XUTTEBO BaXXNMBI €1leMEHTU, TaKi K a3oT i Kanin.

NiTepaTtypa
1. BopoHmHa A.N. PasmMHOXeHne W BblpalwmBaHne 0340POBIEHHOIO
nocagoyHoOro Matepuana sarogHbix  KynbTyp. / AW, BOpoOHUHA,
E.W.I'me6osa, A.W. MNotawoea — J1.: «kKonoc» (JleHuHrp. otg-Hue), 1977.
—96 c.

2. OCTY 4263:2003. CagmsHun martepian YOpHOI, 30N0TUCTOT CMOPOONHM,
MOPIYOK YepBOHUX i BiNuMx Ta MowTWn. 3aranbHi TexHiyHi ymoBu / b.
Besontok Ta iH. (po3pobn.). K. — depxcnoxmnsctaHgapTt Ykpainm — 2004.
(HauioHanbHuin ctaHgapTt YkpaiHium)

3. K TtanHe mexaHuama genucTsus pUTOropmMoHoB [EnekTpoHHMK pecypc). —
Pexunm poctyny: http://valleyflora.ru/48.html.
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YOK 582.53(477)
lHnan H.M.

AHOTOBaHUWU KOHCNEKT poanHu Araceae cnopu YKpaiHu

IHcmumym 6omamiku im. M.I". XornoOHoe2o HAH YkpaiHu

PesynbTatbl nccnegosaHna cemenctesa Araceae priopbl YKpauHbl U3NOXEHbI
B BMOE aHHOTUPOBAHHOINO KoHcrekta. [Ona kaxgoro Buaa npuBeLeEHbI
HOMEHKNaTypHaa uuTaTa, HasBaHME Ha YKpPauMHCKOM 43blke, YyKasaHbl obLliee
pacnpocTpaHeHne W pacnpocTpaHeHne no Tepputopun YKpauHbl, a Takxe
X03AMCTBEHHOE UCMOSIb30BaHMeE.

The results of the investigation of the family Araceae of the flora of Ukraine are
presented as an annotated synopsis. For each species the nomenclature citation,
the Ukrainian name of plant, the general distribution and distribution in the territory
of the Ukraine, economic use are presented.

Knro4oBi cnoBa: Araceae, donopa YkpaiHu

PeBi3sia KpynHUX cuctematuyHmx rpyn cnopu YKpaiHu, 9K, Hanpuknag,
POAMHM Ta POLW, € aKTyanbHOK 3 OEKifbKOX NpuyuH. o-nepwe, 3 MOMEHTY
OCTaHHIX oNOPUCTUYHUX y3aranbHeHb, SKi 3pobneHi y BianosiaHnx «dnopax»
Ta «BuaHayHukax», NpoMLLNO NoHag TpuauaTtb pokis [1 — 3]; no-gpyre, 3a uen
Yac PO3BUTOK MONEKYNAPHO-INOreHeTUYHNX OOCHiOKEHb CNPUYMHUB 3HAYHI
3MiHM B cucTemMaTuLi Ta HOMEeHKNaTypi Mamxe BCiX BiJOMWUX Ha CbOroAHi rpyn
POCIIVH; NO-TPETE, BITYN3HAHMMU HAYKOBLUSAMMU HAKOMUYEHO 3HAYHUK nnacT
iHbopmauii Npo HOBI BUAWM 3HaWAeHi Ha TepuTopil YKpalHW, a TakoX Mpo
MNOLLUNPEHHS BXe BigoOMUX. Y npeacTaBneHin poboTi My BUKNanu pesynbTaTtu
nepernagy cucteMaTtu4Hol CTPYKTYpWU Ta BMAOOBOro ckrnagy poavHu Araceae
dnopn YkpaiHu, wo OyB BMKOHAHWMA 3a MnaHOM BigMOBIgHOI HayKoBOI
AepxxaBHOI TeMaTuku (peecTpauinHnn Homep: 0107U000188).

Araceae ogHa 3 YncenbHUX PoavH OOHOLONbHMUX POCSIMH, SiKa HapaxoBye
123 poan 3 4150 (5422) Bugamu [7]. Xo4a BMAOBE i poaoBe Pi3HOMAHITTA i€l
poaMHN npunagae Ha TponivyHi Ta cybTponivyHi obnacti 06ox niBkynb, Ta y
donopax MOMIPHMX LWIKMPOT npencTtaBHUKM Araceae BigirpaloTb HE MeHLU
NOMITHY ponb. HOBITHI naneoboTaHivHi AaHi NOCYHYNN MeXY NOXOLKEHHS el
rpynn PpoCiYH [0 HWKHbLOI Kpenan, a MONeKynspHO-(iforeHeTnYHi
AOCNIKEHHA Ppo3LWMPUNKM 1l TaKCOHOMIYHI MeXxi, Yepe3 WO J0 | cknagy
BKIMtOYEHi B6rn3bKi rpynn pocnuH, siK, Hanpukniag, NpeacTaBHUKU KONULLIHBbOT
poavHn Lemnaceae [7 — 8]. Bce ue npusBeno o HU3KM TAKCOHOMIYHUX Ta
HOMEHKMNaTypHUX 3MiH B CUCTEMaTULi POLAMHU Y MOPIBHAHHI 3 BiAOMOCTAMM
BUKNaZeHUMN y nonepegHix onpautoBaHHAX i gna dropu Ykpainm [1 — 3]. B
TOW >Xe 4ac, B OCTaHHE LeCATUNITTA dpriopuctamm 3adikcoBaHO MoSABY Ha
Teputopil YKpaiHn HOBUX afiBEHTUBHUX BUAIB L€l poanHu — Lemna turionifera
Landolt Tta Pistia stratiotes L. lNepwunin 3 HUX € KeHOQITOM asiaTCbKOro
MOXOKEHHSA, WO aKTUMBHO HaTypanisyetbca B €Bponi [4], gpyrun —
arpecmBHUN Maike KOCMOMOSITHUA BOAHUMA MakpodiT i3 AOCUTb LUMPOKOK
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€KOMNOriYHoK amMniiTygol, 34aTHUW B yMOBaX 3MiHM KniMaTty BMXUBATU |
NOLUMPIOBATUCA Ha BCIX TEPUTOPIAX 3 KOHTUHEHTanbHUM KriimMaTom [6]. Tox
NiACYMOBYHOUYM  CUCTEMAaTUYHI Ta  (PJIOPUCTUYHI  BIOOMOCTI  MOXHa
KOHCTaTyBaTW, WO poauHa Araceae Yy dnopi YkpailHn Ha Tenep
npencraeneHa 12 suaamu 3 6 pogis. dparMeHT cMCTEMU POaUHN AN dpriopu
YKpaiHu € HaCTYNHUM:

Poavxa KNIWMHLUEBI (APOIHI) - ARACEAE Juss.

1789, Gen. Pl.: 23. — Araceae Neck. 1770, Act. Acad. Theod. Palat., 2:
462. — Lemnaceae Martynov, 1820, TexHo-60T. Cnoeap.: 362; Gray S.F.
1822, Nat. Arr. Brit. PlL., 2: 729, as "Lemnadeae". — Pistiaceae Rich. ex C.
Agardh, 1822, Aphor. Bot.: 130, p.p. — Pistiaceae Dum. 1829, Anal. Fam. PI.:
59. — Callaceae Rchb. ex Bartl. 1830, Ord. Nat. PI.: 25, 66. — Orontiaceae
Bartl. 1830, Ord. Nat. Pl.: 24, 68. — Arisaraceae Raf. 1838, FI. Tellur., 4: 16. —
Caladiaceae Salisb. 1866, Gen. PI.: 5. — Cryptocorynaceae J. Agardh, 1858,
Theoria Syst. Pl.: 32. — Dracontiaceae Salisb. 1866, Gen. Pl.: 7. —
Wolffiaceae Bubani, 1902, FI. Pyren. (Bubani), 4: 22.

MippoauHa 1. Aroidea Arn.
1832, Encycl. Brit. (ed. 7), 5: 136.

Tpuba 1. Areae Engler,
1876, Arn. Encycl. Brit., ed. 7, 5: 136.

Pig 1. KNNIWIHEUb (APYM) — ARUM L.
1753, Sp. Pl. 1: 964; id. 1754, Gen. Pl., ed. 5: 413.

NNexktoTtunn: A. maculatum L.
Pin HapaxoBye 15 — 26 (30) BugiB nowwupeHnx B €Bponi,
CepeasemHomop’l, MakapoHesil, Ha bnusbkomy Cxopai Ta B CepefHin Asil.

1. Arum albispathum Steven ex Ledeb. 1852, Fl. Ross. 4: 9; Stev.
1857, Bull. Soc. Nat. Moscou, 30, 3: 57; KyseH. 1935, &n. CCCP, 3: 487;
NkoHHukoB, 1979, ®n. espon. 4. CCCP, 4: 317. — KniwiHeub 6inokpunuun
(Apym Ginokpunumn). 3aranbHun apean LbOro penikToBoro
cepea3eMHOMOPCBLKOro Buay oxonmnwe 3axigHe 3akaBkasss, Many Asio Ta
ripcekmn  Kpym. B YKpalHi 3pocTae Ha niBHIYHIM  MeXi NOLIMPEHHS,
OXOPOHSAETLCA AK 3HMKaouuin BUA [5]. PocnuHa nikapcbka, oTpynHa.

2. Arum besserianum Schott, 1858, Osterr. Bot. Zeitscher. 8: 349;
Bicton. 1936, »XypH. IHcT. Bot. AH YPCP, 8 (16): 37; BoHa X, 1950, ®n.
YPCP, 3: 12; WkoH. 1979, ®n. eBpon. 4. CCCP, 4: 317.— KniwiBeub
Beccepa (Apym beccepa). €Bponencbkuin BuA, apean $SKOro OXOMSoe
BonunHo-lNogineceky Buco4vnny, JltobniHceke nnato, TpaHcinbBaHito. B YkpaiHi
poCTe nepeBaXxHO B rpaboBo-a4yboBuX nicax, 4acto no AHy nicoBux 6anok,
y300BX NICOBUX CTPYMKIB, YTBOPIOKOYM 3apocTi. PocnuHa nikapcbka, oTpynHa.
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3. Arum elongatum Steven, 1857, Bull. Soc. Nat. Moscou, 30, 3: 67;
KyseH. 1935, ®n. CCCP, 3: 486; Bicton. 1950, ®n. YPCP, 3: 10; NkoH. 1979,
®dn. espon. 4. CCCP, 4. 317. — KniwiHeub BuaoBxeHun (Apym
BuaoBxXxeHun). Apean Buay oxonnwe bankaHu, Kpum, [MpuyopHomop’s,
KaBkas, Many Asito. B YkpaiHi (nisBgeHHu niBobepexHun Jlicocten, Cten Ta
Kpum) pocTe B fniicax Ta cepep YarapHukis. PocnuHa nikapcbka, oTpymHa.

4. Arum orientale M.Bieb. 1808, Fl.Taur.-Cauc. 2: 407; KyseH. 1935,
®&n. CCCP, 3: 485; UkoH. 1979, ®n. eBpon. 4. CCCP, 4: 317. — KniwiHeub
cxigHun (Apym cxigHun). PeniktoBuin BuA, WO nowunpeHun y [iBOeHHin
€sponi, Ha bankaHax, B Kpumy, Ha KaBkasi, B Manin Asii Ta IpaHi. B YkpaiHi
pOCTe NnLLe B KPUMCBKUX FMipCbKnX BYKOBUMX ficax; OXOPOHAETLCS SK PigKICHUN
Bug [5]. PocnnHa nikapcbka, oTpyinHa.

Tpuba 2. Pistiae Blume,
1836, Rich. ex A. Rich., Arch. Bot. (Paris) 1: 29.

Pia 2. BOOSAHUIA CANAT (MICTIA) - PISTIA L.,
1753, Sp. Pl. 2: 963; id. 1754, Gen. Pl. ed. 5: 411,

JlektoTwnn: Pistia stratiotes L.

MoHoTunHMM pig 6aTbKiBLWMHA AKOro HE BCTaHOBIEHaA. Woro eguHun Bua
NPUPOAHO MNOLIMPEHNN B TPOMIYHMX Ta cyOTponiyHMX obnactax no BCin
3eMHin Kyni, no Bogonmax nigHimaetbca 0o 1200 M H.p.Mm.

1. Pistia stratiotes L. 1753, Sp. Pl. 2: 963; id. 1754, Gen. PI. ed. 5:
411. — P. aegyptiaca Schleid., 1838, Allg. Gartenzeitung 6: 19. — BoasaHuun
canat pizakoBmaHun (Mictia pizakoBuagHa). Ha cborogHi ue oauvH 3
Hebe3neYyHnxX NaHTPoNiYHMX iHBA3INHMX BUAIB, SSKWA OCTaAHHIM YacOM aKTUBHO
nowmnproeTbes B €Bponi. B YkpaiHi BiH BiAOMUI SK akBapiymHa poOCrnHa, ane
6rnnsbko 2010 p. Bneplue 3acpikcoBaHn B NpMpogHMX ymoBax. Ha Tenep BiH
nowmpenunin y sogonmax nobnmsy Kuesa n Ogecu ta y CxigHmnx obnactsx, ge
y 2013 poui cnpnynHue macLuTabHi iHBasii [6].

MiapoauHa 2. Calloideae Endlicher, 1837,
Gen. PI. : 239.

Pin 3. BINOKPUJIbHUK — CALLA L.,
1753, Sp. PI. 1: 968; id. 1754, Gen. Pl., ed. 5: 414,

NNekTotun: Calla palustris L.
MOHOTUMHNI roNapKTUYHWIA pig.

1. Calla palustris L. 1753, Sp. Pl. 1: 968; id. 1754, Gen. PI., ed. 5: 414;
KyseH. 1935, &n. CCCP, 3: 482; Bicton. 1950, ®n. YPCP, 3: 8; NkoH. 1979,
®n. espon. 4. CCCP, 4: 316. — BinokpunbHUK G6o0noTHUN. B YkpaiHi
3BMYaMHO POCTE Ha rpy3bKuX, MepeBaxHO ficoBux 6GomnoTax, no rpys3bKux
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BGeperax piyvok, No BinbwaHukax Ha [llonicci, B3goBX nigHixksa Kapnat Ta
3pigka B Jlicocteny. Jlikapcbka pocnuHa.

MiapoauHa 3. Lemnoidea Bab., 1843,
Man. Brit. Bot.: 320.

Pin 4. PACKA - Lemna L.,
1753, Sp. PI. 1: 970; id. 1754, Gen. PI., ed. 5: 417.

NNexTtoTnn: Lemna trisulca L.
KocmononitHuM pig 0o cknagy sikoro Bxoautb 14 BuAiB, NowWMpPeHUX Mo
BCi 3eMHil KyIi 3@ BUKMIOYEHHSM NONApHUX obnacten.

1. Lemna minor L. 1753, Sp. Pl. 1: 970; id. 1754, Gen. Pl., ed. 5: 417,
KyseH. 1935, ®n. CCCP, 3: 493; Bicton. 1950, ®n. YPCP, 3: 16; NkoH. 1979,
®n. espon. 4. CCCP, 4: 320. — Packa mana. KocmononiTt. He 3poctae nuwe
B NonspHMX 3oHax. Bug 3snyanHO nowmpeHnn B pPi3HOro Tuny Bogommax no
BCi YKpaiHi. BUKOpUCTOBYETBLCS SIK KOPMOBaA pPOCiMHa A1 BOAHOro nracTtea.

2. Lemna gibba L. 1753, Sp. Pl. 1: 970; id. 1754, Gen. PI., ed. 5: 417,
KyseH. 1935, ®n. CCCP, 3: 493; Bicton. 1950, ®n. YPCP, 3: 17; NkoH. 1979,
®n. espon. 4. CCCP, 4: 320. — Packa rop6aTta. Buag nowmvpenun y €sponi,
Ha Kaskasi, B Manin Asii, Adpuui, Amepuui, Asctpanii. B YkpaiHi
cnopaguyHo TpannaeTbCsa No BCiM TepuTopil. BUKOPUCTOBYETBLCS SIK KOPMOBA
poCfiMHa As19 BOAHOro nNracTea.

3. Lemna ftrisulca L. 1753, Sp. PIl. 1: 970; id. 1754, Gen. PI., ed. 5:
417; KyseH. 1935, ®n. CCCP, 3: 493; Bicron. 1950, ®n. YPCP, 3: 16; UNkoH.
1979, ®n. espon. 4. CCCP, 4: 320. — Packa Tpnbopo3eHyacTa. Apean Buay
OXOMJSIDE Make BCH €Bporny KpiM MNiBHIYHUX panoHis, A3ito, [MiBHIYHY
Adpuky, AMepuky, ABCTpanito; 3BM4anHO MOLUMPEHUN MO BCiA MaTEpPUKOBIN
YkpaiHi, B Kpumy 3pigka. BuKopuCTOBYETbCA $IK KOpMOBa pOCvMHA And
BOLHOro nracrsa.

4. Lemna turionifera Landolt, 1975, Aquatic Bot. 1, 4. 355. — Packa
TypioHHa. 3aranbHUK apean BUAY OXOMME KOHTUHEHTAmNbHI pPanoHu
[MiBHi4HOT AMepukun, €Bpony Ta Asito. lNpunyckatoTb, WO BUA MaeE 3HAYHUN
aflBEHTUBHUIM NOTeHLUjian, TOMY KinbKiCTb MOro nokaniteTiB 3pocTtae. B YkpaiHi
Bnepwe BigmideHnn y 2012 poui y mexax Noniccsa [4].

Pig 5. CMTIPOOEIJIA - Spirodela Scheid.
1839, Linneaea, 13: 391.

NektoTun: Spirodela polyrrhiza (L.) Schleid.
Pig Bkntoyae 6 BuAaiB, NOWMPEHUX B NOMIPHUX Ta TPOMiYHMX 30HaxX 060X
niBKyb.
1. Spirodela polyrrhiza (L.) Schleid. 1839, Linnaea, 13: 392; Ky3seH.
1935, ®n. CCCP, 3: 492; Bicton. 1950, ®n. YPCP, 3: 18; NkoH. 1979, &n.
espon. 4. CCCP, 4: 318. — Cnipogena 6araTtokopeHeBa. 3aranbHuin apean
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Bugy oxonnte €spony, Asi., Adpuky, AMepuky Ta AscTtpanito. B YkpaiHi BiH
3BMYaMHO MOWMPEHNA Mamxe Mo BCin TepuTopil. BukopmuctoByeTbCca £k
KOpMOBa pocnuHa gnsa BogHOro nrtactsa Ta pubw.

Pip 6. BOJIb®IA — Wolffia Horkek ex Scheid.
1844, Beitr. Bot. 1: 233, nom. conserv.

NNexkTotun: Wolffia michelli Schleid.

[o cknagy poay Bxoodtb 8 - 12 BuaiB, MOLWMPEHUX MEPEeBaXHO B
Tponikax.

1. Wolffia arrizha (L.) Horkel ex Wimm., 1857, FI. Schles., ed. 3: 140;
KyseH. 1935, ®&n. CCCP, 3: 494; Bicron. 1950, ®n. YPCP, 3: 18; NkoH. 1979,
®n. espon. 4. CCCP, 4: 321. — Bonbdisa 6e3kopeHeBa. Bua nowmpeHnn B
€sponi, A3sii, Adppuui, AMepuui. 3pocTae cnopagnyHoO B CTOSMMX BOAOMMAX
JlicocTenoBoi YacTUHKU YKpaiHU. BUKOPUCTOBYETHLCS K KOPMOBA pPOCHnHa AJs
BOOHOro nractea Ta pybu pasom 3 iHLWKMMKU psiCKaMu.

NiTepaTtypa
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YOK 581.9 (477-74)
BoHpapeHko O.10., Bacunbesa T.B.

Heski ocobnmMBOCTi aHTpOoNoreHHNX nNnepeTBopeHb priopu nepecunis
MiBaHA YKpaiHn

OO0ecbkuli HauioHanbHUU yHisepcumem imeHi I.I. MeyHukoea, YkpaiHa

HocnigpxkeHHsa npoxogunu B 2002 - 2015 pp. Ha niwaHmx abo niwaHo-
YyepenawHukoBux nepecunax LHicTpoBcbkoro, KysanbHuUbKoro, Xamkmbencbkoro
Benukoro  Apxanukcbkoro  (dodiHiBCbkoro) Ta  TunirynbCbkKOro  fiuMaHis.
BcTtaHoBneHo 3HayHa KinbkicTb noniremepobis (59,6%), ey- Ta noniremepobis. [Ans
POCINH BCiX rpyn KaTteropin remepobil xapakTepHO OOMiHYBaHHSA remikpintodiTis
(B8ig 31,6 - no 64,1%).

Cepen cuHaHTponHux BuaiB  anoditiB - 32,7%, aoBeHTuBHUX - 30,2%.
HanbinbLua X KinbKicTb 3a3HadeHa gna noniremepo0bis.

KnrouvoBi cnoBa: YkpaiHa, nepecun, donopa, kateropii remepobii

Studies were conducted in the period from 2002 to 2015. on sandy or sandy-
shell rocks overflows of the Dniester, Kuyalnyk, Khadzhibey Great Adzhalyk
(Dofinovsky) and Tiligul estuaries. A significant number of polyhemerobes (59.6%),
eu- and polyhemerobes have been established. The dominance of
hemycryptophytes (from 31.6 to 64.1%) is characteristic of plants of all hemerobia
categories groups.

Among sinantropy species there are apophytes - 32.7% , alien - 30.2%. The
largest number of them is noted for polyhemerobes.

Keywords: Ukraine, overflows, flora, categories of hemerobia

Y mexupivdi [Hictep - Tuniryn 3HaxogaTbCA BICIM NUMaHIB, i B CUny
NPUPOLHUNX | @HTPOMOreHHNX MPUYUH He BCi BOHW MakTb nepecunu . Hamu
obcTexeHi: niwaHa KaponiHo-byrasbka koca [HICTPOBCLKOrO IMMaHy,
niLLaHo-4YepenaLlHNKOBI nepecunu KyanbHuUubKoro i 4aCTKOBO,
Xagxnbdencobkoro NMMaHiB, nepecun Benukoro AKanmkcbKoro
(JodiHiBCbKOro) nuMmaHy, WO CKMagaeTbcsa 3 MicKy, 4YepenawiHukoBa i
BaNHAKOBOro AeHApUTa, a TakoX niwaHum nepecun TunirysisCbKOro numaHy
[Wyncknn, BeixoBaHed, 2011]. KnimaTt perioHy - NOMIpHO KOHTUHEHTalnbHUN 3
XapKnM CyxuMm 1iTOM, M'AKOI0 MAaroCHDKHOK | HecTabinbHOW 3UMOIO.
Y36epexksa BigpI3HAETLCA M'SKUM TemnepaTypHUM peXxnmMom, NiaBULLEHUMU
3HaYeHHAMM CyMapHOi pagiauil i 4YMCNOM TrOAMH COHSIMHONO  CcAMBa,
nocywnueicTio [KnimaTt ..., 2003]. 3a reoboTaHiYHUM panOHYBaHHAM pPerioH
BigHOCUTbCA A0 OaecbKoro OKpyry 3mnakoBuX i MOMIMHOBO-3M1aKOBMX CTeEnNiB,
3aCosIeHNX JYKiB, CONOHYaKiB i pOCNUHHOCTI KapboHaTHMX BiACMOHEeHb [iayX,
Lenar-CocoHko, 2003].

B pesynbTtaTti 60TaHiYHMX OOCAiIgXKEHb, WO NPOBOAUIIUCA MapLUPYTHUM
metogom B 2002 - 2015 pp, Ha nepecunax nuMaHis Hamm Oynu 3ibpaHi
POCIIMH, BW3HA4YEHO IX CUCTEMATUYHE MONOXEHHS [BusHauHnk, 1987;
Mosyakin, Fedoronchuk, 1999]. )KutteBa dpopma pocnuH BCTaHoBreHa 3a |.
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. CepebpsikoBum [1962]. CHHaAHTPOMHI BMAW POCIIMH, a TaKoX IXHin
XpoHOTUN Bu3Ha4deHi 3a [[MpoTononoBa, 1991]. BcrtaHoBneHo karteropii
remepobii BMAIB Ta X po3nogisli 3a Knacamm aHTPOMOreHHUX €KOCUCTEM B
ymoBax niBgHs Ykpainum [Blume, Sukopp, 1876; buonngukauus, 1988; bypaa,
Ainyx, 2003].

Hamu 6yno BcTtaHoBNeHo, wo noHaa 75,00% BuaiB pocnuH, siki pocTyTb
Ha nepecunax B perioHi - € CMHAHTPOMHUMU. BinbLwicTe 3 HUX - anoditn (104
BUaun), 3 ooMiHyBaHHAM remianodpitoB (74) [BoHaoapeHko, Bacunbesa, 2010].
brnnsbko 12,25% BuaiB nepecunis - iHBa3inHi, 3 nepeBaXxaHHAM POCMUH 3
poauH Asteraceae, Brassicaceae T1a Poaceae - Big 10 goo 4 Bugis, B
OCHOBHOMY -  MiBHIYHOAMepUKaHCbKOro  noxogxeHHa  [boHgapeHko,
Bacunbesa, 2013].

O6cTexeHi TepuTopil nepecuniB, YacTKOBO, € €fleMEHTaMN EKOMEpPEXi
CTENOBOI 30HM YKpaiHn: HWKHbOLHICTPOBCBbKOI BinareparnbHOl KH4Y0BOI
TepuTopil MiXKHapOo4HOro PiBHSA, KysanbHuLUbKo-Xagxknbenckol Ta
TunirynbCbKOIl KNOYOBOI TEPUTOPIT HaUiOHanNbHOro piBHS, [HICTPOBCHKOro Ta
HopHOMOPCbKO-A30BCLKOIO LLUMPOTHUX EKOKOPUOOPIB MiXKHAPOAHOro piBHA
[Ekomepexi ..., 2013]. PocnuHHMA nOKpuB nepecunis npencraBneHnn B
OCHOBHOMY MNCaMOIiTHO-fIiTOpanbHUMKU  YrpynoBaHHAMMU, OAHAK aKTUBHE
rocnofapcbke BUKOPUCTAHHA UMX OiINSHOK  NpPU3BENo 40 iCHYBaHHA TyT
3HaAYHOI KiSIbKOCTi CUHAHTPOMHMUX BUAIB POCIINH.

Tak, Ha nepecunax perioHy PO3BUHEHI pekpeauinHa iHpacTpykTypa i
HeopraHizoBaHUMW Typwu3M, HeperfiaMmeHToBaHe MnackBasibHE HaBaHTaXEHHS,
noxexi Ta iH. [boHgapeHko, 2009; Exkomepexi ..., 2013]. MNMpunbepexxHi MopCbKi
BOOM 3abpyaHeHi HeopraHiYyHMMK | OpraHiYyHUMK pPevyoBUHAMW 3 JOBKOSULLHIX
arpoyrigb, CKugaHHsaMKn crnabo oynweHnx nodyToBmx i OLOBUX CTIYHMUX BOA,
HadpTonpoaykTamu nopTiB Towwo [Ogecbkun ..., 2012].

Bci Ui HanpsMkM rocrnogapcbKOro BUKOPWUCTAHHA TepUTOpIU nepecunis
cTann npuUYMHOKD creuyundivyHoro posnoginy BuaiB yiopn 3a Kateropismu
remepobii Bugis (tabn. 1).

Tabnuusa 1
Posnopin BuAiB pocnuH 3a Kateropismm remepooii
AHTpOMNOreHHo KaTeropis remepobil KinbkicTb BUAiB
NepeTBOpPEHI Abc. %
eKocucTemm 4Yncro
NPUPOLOOXOPOHHI oniroremepo6tu 24 9,80
HaniBNPUPOLHI mMe3oremepobu 19 7,75
TpaHCOpMOBaHi B-eyremepobu 17 6,84
a-eyremepobtu 39 15,92
€KOTEXHiYHi noniremepodu 146 59,59
Pa3om 245 100,00
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[Mpuknagom oniroremepobiB, siKi (PIKCYOTbCA Ha AiNsHKax nepecunis, e
aHTPOMOreHHn BMNMB He BuUsBMeHo, €. Limonium caspium (Willd.) Gams,
Limonium meyeri (Boiss.) O.Kuntze, Plantago salsa Pall., Secale sylvestre
Host, Polygonum arenarium Waldst. & Kit. Ta iH.

Ak npuknag BugiB-mesoremepobiB MOXHa BkasaTu: Elytrigia elongata
(Host) Nevski, Festuca beckeri (Hack.) Trautv., Setaria glauca (L.) P. Beauv.
Ta iH.

Cepen npefcraBHukiB rpynu [B-eyremepobis: Tanacetum vulgare L.,
Heliotropium europaeum L., Armoracia rusticana P.Gaertn., B.Mey. &
Scherb., Silene longiflora Ehrh., Halimione pedunculata (L.) Aellen, Salicornia
prostrata Pall. Ta iH.

[Mpuknagom a-aeyremepoboB €: Seseli campestre Besser, Cynanchum
acutum L., Achillea nobilis L., Galatella villosa (L.) Rchb.f., Picris hieracioides
L., Sonchus asper (L.) Hill, Tripolium vulgare Ness., Xanthium californicum
Greene Ta iH.

[Moniremepobu nepecunis perioHy NpencTaBneHi Takumn sugamu: Setaria
viridis (L.) P.Beauv., Tragus racemosus (L.) All., Fallopia convolvulus (L.) A
.Léve , Polygonum aviculare L. s.str., Rumex crispus L., Portulaca oleracea
L., Ceratocephala testiculata (Crantz) Besser, Consolida paniculata (Host)
Schur, Nigella arvensis L., Reseda lutea L. Ta iH.

BuaoineHi Buaun, ski 6epyTb yyacTb B PisHUX BigHOBHUX npouecax (Ha
3aHeabaHux arpoyriggsax, PpisHUMX pygepanbHuMx Micuax Ta iH.). Cepef
eyremepoboB Takmx 29 Bugis (11,84% Big 3aranbHOI KiNIbKOCTI BUAIB
nepecuniB), sk Hanpuknag Cephalaria uralensis (Murray) Roem. & Schult.,
Astragalus onobrychis L., Lotus ucrainicus Klokov, Medicago tenderiensis
Opperman ex Klokov Ta iH. Cepen noniremepoboB - Takux BuAiB BinbLWicTb
(113 abo 46,12%). Takumu €: Erodium cicutarium (L.) L'Her., Juncus gerardii
Loisel., Ballota nigra L., Lamium amplexicaule L., Plantago lanceolata L.,
Aegilops cylindrica Host, Anisantha sterilis (L.) Nevski, A. tectorum (L.)
Nevski, Calamagrostis epigeios (L.) Roth Ta iH.

[locnTb MokasoBMM MNpWM BUBYEHHI perioHanbHUX drop, € aHanis
XUTTEBUX (POPM, OCKINbKM X CriBBIAHOWEHHA Bigobpaxae xapakrep
agjanTtauii pocnnH o ymoB cepefgosuila [Cepebpsikos, 1962; XKykosa, 2015].
[MpupogHi yMOBM Ha AinsAHKax NPUMOPCLKUX NepecuniB - 4OCUTb CrieundidHi,
HEeO4HO3HAYHUM TYT € aHTponoreHHUn BNnuB. Poanoain Xutresnx dopm gngd
BUAIB Ppi3HUX KaTeropin remepobii Ha finsgHkax nepecunis lMiBgHA YKpaiHw,
nokasaHo B Tabnuu;i 2.

AHania posnoainy BugiB nepecunis, Pi3HUX KaTteropin remepobii 3a Ix
XUTTEBMMM POpMaMu MokKasas, WO TepodiTM AOMIHYKOTbL Nnuwe B rpyni
noniremepoBiB, MatouM MOPIBHAHO CTabinNbHY KINbKICTb B iHWMWX rpynax.
[MpencraBHUKM OEePEBHO-KYLLOBUX (POPM MPUCYTHI MPaKTUYHO Yy BCiX rpynax,
BUaineHnx 3a pisHeM rimepobii. Cepen mesoremepobis, B OCHOBHOMY L& -
daHepogiTn: Morus alba L., Armeniaca vulgaris Lam. Ta iH. Lli pocnuHn, abo
BUCAKEHI LinecnpssmMoBaHo, abo noTpanunu Ha LiNsHKA nepecunis y Burnagi
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camocisy. Y rpyni noniremepobis, AepeBHO-KYLLOBI hopMKn npeacTasBrieHi B
OCHOBHOMY xameditamu: Artemisia santonica L., Lycium barbarum L. Ta iH.

CnekTp CUMHaHTPOMHMUX BUAIB ANS PisHUX KaTeropin remepobii y donopi
nepecunie npeacrasneHnn y tabn. (tabn. 3).

Tabnuuyga 2.
CnekTp XnTTreBuX ¢popmM BUAIB Pi3HUX KaTeropin remepooii
KutTtesi KaTeropii remepobii
dopmu oniro- Me30- B- Q- noni-
pPOCNMH remepobu | remepobu | eyremepob |eyremepo |remepoodu
n 6u
Ab6C | % Ab6C | % Ab6C | % AbC | % A6 | %
: : : : C.
Xameditn | — - 3 15,7 |1 5,88 |3 7,69 |6 4,11
9

daHepodit | 1 417 |5 26,3 | 1 588 |2 513 |2 1,37
n 2
Tepoditn 7 291 |5 26,3 |5 29.41 |8 20,5 |77 |52,7
7 2 1 4

KpinTogitn | — — — — — — 1 2,56 |1 0,69
"emikpin- 16 | 66,6 |6 31,5 |10 58,83 |25 |64,1 |60 |411
TOITU 7 8 0 0
Pa3om 24 (100 |19 (100 |17 |100 39 100 | 146 | 100
Tabnuuyga 3.

Posnopin BuAaiB anodiTHOI i agBeHTUBHOI ¢hpakuin hnopu cepen BuaiB
Pi3HUX KaTeropin remepooii

KaTeropii Kinbkic dpakuii cMHaHTpOoMNHOI hnopwu
remepobii Tb AnodgiTHa ALBEHTMBHA
BMIIB XPOHOTHUM
apxeoditun KeEHOMITH
Abc. | % A6bc. | % A6bc. | %
oniroremepo | 24 3 12,50
6u
me3oremepo | 19 3) 26,32 |2 10,53 | 1 5,26
6u
B- 17 6 35,29 |1 588 |1 5,88
eyremepobu
a- 39 12 30,77 |6 15,39 |3 7,69
eyremepobu
noniremepo® | 146 54 36,99 | 32 21,92 | 28 19,18
n
Pasom 245 80 32,65 |41 16,74 | 33 13,47
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Ak BUOHO 3 AaHux, npeactaeBneHnx y Tabn. 3, Ha nepecunax anogitie —
80 BuaiB, agBeHTMBHUX BuUAiB — 74 Buan. Cepen anoditiB 6Ginbwe
npeacTaBrneHi oniro-, mMe3o- Ta eyremepobu (pasom a i B —-remepodbu
cknagawTb 66,06%.). PocnnHu anodiTHOI dopakuil dnopu Hepigko €
KOMMOHeHTaMn Binbw 36epexeHnx ekotoniB Ha nepecunax. Cepena
adBEeHTMBHMX BWUAOIB, $SKi 3a XpoHOTUNOM € apxeoditamu, bGinbwe
npencraBneHi Me3o-, ey- Ta nosiremepobun. Cepen anBeHTUBHUX BUAIB
oniroremepobu HaMn He BU3HAYEHi.

Takum 4MHOM, 3Ha4dHa KinbKicTe noniremepobis (59,59%) € ceigyeHHsM
HaZAMIPHOrO aHTPOMOreHHOro BMNMBY Ha ropy MNPUMOPCLKUX Mepecunis
niBoHS YKpaiHu.

HasBHicTb cepepn ey- i noniremepobiB 3HA4YHOI KifIbKOCTi BMAIB POCIUH,
aKi 6epyTb y4yacTb Yy npouecax, Wwo BiabysawTbCcs y donopi, Moxe CBIigYUTU
NPO BUCOKNW BiOAHOBMNOBANbHUIA NOTEHUIan AoCnigXeHNX iNAHOK nepecunis.

[ns poCNnH NPakTUYHO BCIX FPyn Pi3HMX KaTeropin remepobii xapakTepHo
AoMiHyBaHHA remikpinTodiTie (Biga 31,58% - po 64,10%), npote, B rpyni
Hanbinbll aHTPOMOreHHO NEepeTBOPEHUX  AinNsHOK, noniremepobiB -
crnocTepiraeTbcs AOMiHyBaHHSA TepoduTiB (52,74%).

AnogitiB - 32,65%, MakcumanbHi IXHA KifnbKICTb BU3HaAyYeHa cepeq,
eyremepobiB. AABEHTUBHI BUOM POCAKMH Yy bnopi nepecunis npencrasrieHi
30,21% Bunais. HanbinbLa ix KinbKiCTb 3a3HayeHa cepep noniremepobis.
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YOK 556(476)
3yes B.H., Poxkos A.A.

MHBeHTapu3aumsa npyaoB n manbix BoaoxpaHunuw bapaHoBuyckoro
panoHa

BapaHosu4ckuli 2ocydapcmeeHHblill yHueepcumem, Pecriybnuka benapycb

B cratbe paccmaTpuBaloTCsl BOMNPOCHI MHBEHTapusauuu NPyaoB U MarsblX
BogoxpaHunuw, bapaHoBuyckoro panoHa bpectckon obnactn  Pecnybnunku
Benapycb. [na Bu3dyanbHOro BbISIBIEHUS BOAHbIX OOBEKTOB MCMNONb30BasUCh
pecypchbl ny6n4yHoOn 3eMenbHO-MHpopMaLMOHHON KapTbl Benapycu
(http://gismap.by) 1 reonHdpopmauymoHHoro noptana Google Earth. BoisiBneHo 111
NpyaoB, NpuypoYeHHbIX K baccenHam 26 pek parnoHa.

In article questions of inventory of ponds and small reservoirs of the
Baranovichy district of the Brest region of Republic of Belarus are considered. For
visual identification of water objects resources of the public land and information
map of Belarus (http://gismap.by) and the geoinformation portal Google Earth were
used. It is revealed ponds dated for basins of 26 rivers of the area.

KnouyeBble cnoBa: npyabl, MpMpoOLONONb30BaHMe, WHBEHTapuU3auus,
BapaHoBuun.

BoooxpaHunuwie  —  UCKYCCTBEHHbIM  BogoeM,  0bpasoBaHHbLIN
BOLOMOAMNOPHLIM COOPY)XEeHNEM B Lensx XpaHeHus BOAbl U perynupoBaHus
ctoka [1].

CornacHo npuHATOM B benapycu knaccudpukaumn, npyg — 3TO
MCKYCCTBEHHbIi BOJOEM Mrowanblo BOAHOrO 3epkana Ao 1 km? (3a
NCKITIOYEHMEM TEXHOMNOrMYEeCKNX NpyaoB pbiBOBOAHLIX XO3SNMCTB), CO3AaHHbIN
nyTeM neperopaXmBaHUA MNIAOTUMHOM MarsbiX peK, pPy4ybeB, BPEMEHHbIX
BOOOTOKOB unu obsanoBaHus Tepputopum BHe pycna (B MNOHWXEHUSX
penbeda, Ha pPaBHUHHbLIX ydacTKaxX MECTHOCTU, B UCKYCCTBEHHbIX BbleMKax)
[2]. B BogHom kogekce Pecnybnuknm benapycb ucCnonb3yeTca W Takou
TEPMUH Kak npyg-konaHb, nNo4 KOTOPbIM  MOHUMaeTca  HebosbLion
MCKYCCTBEHHbLIA BOAOEM B cCrneumaribHO BbIKOMAHHOM YriybneHun Ha
NOBEPXHOCTU 3eMIn, npeHasHa4YeHHbIN ONS HaKOMMeHNa U XpaHeHna BoAbl
AN pasnuUyHbIX XO3ANCTBEHHbIX LieNeun.

B wmoHorpadum UN.UN.Knpsena  ykasbiBaeTca Takad rpaHuM4yHas
XapakTepucTmka mMarblX BoOgOXpaHUnuLy (ganee no TeKCT%/ — MB) kak BogHas
Macca meHee 10 MiH M° 1 nrowanb 3epkana meHee 2 km“ [3, ¢.18].

HeobxogumocTtb cTpouTenbctBa npyaoB U MB  onpegensetcs
nokanbHbIMKU noTpebHocTaAMM B BoAde. [lpyabl BbINOAHAKT  OYHKLUUIO
BOLOHAKoOMNEeHNa M B palfibHENULWEM WCMOSIb3YITCA B PasfinyHbIX Lenax —
MCTOYHMK BOAbl [ONS  XO3SMCTBEHHbIX OOBLEKTOB W Cerbxo3yrogumn,
pblbopasBeneHne, NTULEBOLCTBO, 3HEPreTUYEecKUx, pekpeaumoHHbIX. B
Benapycu Tpaguuusa ctpouTenbCTBa NPYAOB Ha pekax (3anpy4Horo tuna) u
Npy4oB-KOMaHeW CyWecTBYeT C paHHero cpeaHeBeKkoBbS W ObIno
OPVEHTUPOBAHO Ha XO3AUCTBEHHOE OCBOEHME TEPPUTOPUN.
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N.N.KupBenb oTMe4daeT rnaBHoOe OTNuyMe Mexgy npyaoMm u marsbim
BOOOXpaHMNuULem — cbpoc BoAbl U3 NpPyaoB B OTNiMYME OT BOLOXpaHUNMLLA,
Kak npaBuno, He perynupyetcd, a Mnpoucxogut asBTOMaTU4ecKku nocne
AOCTWKEHNA YPOBHEM BOAbI ONpeaeneHHON OTMETKM.

BosmoxHOCTb co3pgaHuss npyoa B TOM  WIXM MHOM  MecTe
obycnaenmnBaeTca NPUPOOHLIMU YCNOBUSIMU, @ UMEHHO Hanuyinem 3anacos
NOO3€MHbIX UITN NOBEPXHOCTHbIX BOS,.

Heobxogumoctb B nposeaeHnu HacTosLWero  uccnegoBaHUs
oOycnoBrneHa HegOCTaTKOM KONMUMYECTBEHHbIX U Ka4eCTBEHHbIX CBEAEHUN O
npygax u MB BbapaHoBuuckoro panoHa benapycu. B coBetckue BpemeHa
NpPOBOAUNCA YYeT TONbKO MpPyAoB, MMEKLWMX XO3ANCTBEHHOE 3HadeHue.
[MONHBLIX CBEAEHMUI O KONIMYECTBE MNPYLAOB N UX COCTOSTHUN HET.

N.N.KupBenem  oTMmedaeTcs, 4YTO  MpPaKTUYECKM He  Un3ydveH
rMMOpPONOrMyeckuim pexmm MarblX BOAOTOKOB, HaMOSHAKOLWMX NpyAabl, CTOK
BoAbl U HaHocoB [3, ¢.19]. OH Xe yka3blBaeT Ha ABa OCHOBHbLIX HeJocTaTka B
n3yyeHnn npynos benapycu: oTcyTcTBMe OanaHCoOBbIX UCCNeAoBaHUN W
n3yyeHne NpyaoB B OTpbIBE OT UX Bogocbopa.

BapaHoBMuCKMIA panioH HaxoauTcs Ha ceBepe bpecTtckon obnactu
Pecnybnukn Bbenapycb, rpaHmuut ¢ MuHckon n ['pogHeHckon obnacTtamu.
Mnowaab panioHa cocTaensieT 2,2 Thic. kM?. CeBepHas YacTb paiioHa — 3TO
IOXKHble  CKIMOHbl  HOBOrpyackom BO3BbILLEHHOCTW, KXKHAs 4YacTb —
BapaHoBunyckas paBHUHa.

Bce 26 pek bapaHOBMYCKOro panoHa OTHOCATCA K 6GaccenHy peku
HemaH. Haubonee «kpynHon pekon saBnsietcsa LWapa. Ee oCHOBHbIMU
NPUTOKaMN Ha TEPPUTOPUMN panoHa sABNATCA pekn MbiwaHka, MonoToBka,
Jloxo3ea, CmongaHka u Wcca. Ha Tepputopun pamoHa Gep€T Hayano peka
Monyagb; Ha ceBepe panoHa O6epé€T Hadano peka Cepseyb, B ceepo-
BOCTOYHOM YacCTU panioHa NpoTeKaeT peka 3Menka, SBMsLWasca npuTtokomM
peku Ywa [1].

[Ana nepsn4HOM MHBEHTapusauuu npyaos n MB bapaHoBu4yckoro panoHa
HaMM UCMNONb30BaHbl pPecypcbl MYyBANYHOM 3eMenbHO-UHGOPMAaLMOHHON
kapTbl benapycwu (http://gismap.by) n reonHdpopmaunoHHoro noptana Google
Earth. BbiaBneHve npygoos v MB nposBogunocb nyTeM BU3yalbHOrO
BbIsIBIeHMS] BOAHbIX OOBEKTOB, MPUYPOUEHHbIX K BaccenHam pek paroHa, u
CpaBHEHUs NX n306pakeHnn Ha OBYX BbllLleyKa3daHHbIX UICTOYHMKaxX (puc.1).
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|

Puc. 1 — N306paxeHune npyaa B aep.BonbHo

B pesynbTaTte Bu3yanbHOro BbisiBieHMS Oblfo BbisiBeHo 111 npyaos u
ManbiX BOAOXPaHWNULL, pacnpegeneHHbix nNo ©GaccenHam pek panoHa

cnegyrowmm obpasom (tabn.1.)

Tabnuua 1.

PacnpeneneHue npyaoB U ManbiX BOAOXPaHUNULY Mo 6acceHam
pek BapaHoOBUYCKOro panoHa

HasBaHune BogoToka

Konuyectso npygos n MB

BacuHbl

BrnowHas

BenpuHka

[lepeBsiHka

YKepebunoska

3mernka

3merika (BonbHoBCKas)

Ncca

Kon6osunyu pyyen

Koyepbhkka

Jloxo3Ba

MonoToBKa

Monyagb

MyTtBuua

MuwaHka

MbiwaHka

Hutka

HoBocaaka

[MonoHka

PbikoBka

CBopoTBa

CepBeyb

CmMmongHka

Cokonosuyu

=N |o|a|N|= (g oojus = NN od glw N o= N
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[MpopomkeHne Tabnunubl 1

Ywa 1

LLlapa 10
BeccToyHble npyabl-konaHu 12
Bcero 111

Takum o06pa3oMm, Ha OCHOBaHMM U3y4eHUs KapTorpaduyeckoro
MaTtepuana nnoTHOCTb pacnpeneneHva npygos B bapaHoBuyckoM panoHe
cocTtaBnsieT 0,05/km?, 4To BNM3KO K cpegHemy nokasartento no Pecnybnuke
Benapyces.

Cnepywowum aTtanom uccrnegoBaHnn 6yoet rugpomopdponornyeckoe
onucaHue npygos u MB paloHa, a Takke npoBedeHue rnmapoxXUMUYecKmnx
nccrnegoBaHnin BogoeMa 1 Bo40ToKa, Ha KOTOPOM cOo3aH npya.
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The functioning of the European Union Emissions Trading System
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Cuctema TOprieni BUKMgaMn € eKOHOMIYHUM iHCTpyMeHTOoM, BBegeHnMm B 2005
p. B €Bponencbkomy Coo3i WOoA0 3MEHLLIEHHA BUKMAIB NapHUKOBUX rasie. [poTe,
BENnKa MIHNMBICTb LiH A03BOSIB HA BUKMOM Ta NOTOYHA WiHa npmnbnusHo 5 eBpo /T
CO, He cTumyrne KOMMaHii B NPOMUCIIOBUX CEKTopax, sKi BKIoYeHi B ETS, ans
3MeHLweHHs Buknais CO,, a noTiMm npogaxy oamHuy, EUA. Hessaxatoum Ha ue, €C
MOXe OOCArTM METOK 3MEHLUEHHS BUKMAIB MAapHUKOBUX rasiB 3 cektopiB ETS Ha
21% y nopiBHAHHI 3 2005 p. Ta OCHOBHOK METOK 3MEHLUEHHSA 3arafibHUX BUKUAIB
napHUKoBux rasdis Ha 20% y nopisHsHHI 3 1990 p.

Knro4yoBi cnoBa: napHWKOBI rasu, TOpPriBns BUKMOAAMW, AO3BOMN Ha BUKUAM,
€sponencbkmnn Coo3s, LiHK

The Emissions Trading System is a economic tool implemented in 2005 in the
European Union for reduction of greenhouse gases emissions reduction. However
large variability of emission allowance prices and current price ca € 5 /t CO, does
not motivate companies in industrial sectors covered by the ETS to reduce CO,
emissions and then sell EUA units. Despite this the EC can meet objective of
reduction of GHG emissions from ETS sectors by 21% compared with 2005 and
general objective reduction of total GHG emissions by 20% compared with 1990.

Keywords: greenhouse gases, emissions trading, emission allowances,
European Union, prices

Introduction. Emission trading is marked-based approach to controlling
environmental pollutions. For the first time it was implemented in the USA and
the Netherlands for reduction of SO, and NO, emissions. In 2005 the
European Union Emissions Trading System (EU ETS) was launched in the
EU countries for reduction of greenhouse gases (GHG) emissions. In 2008
the EU ETS was extended to Norway, Iceland and Liechtenstein so now it
operates in 31 countries. It is a major pillar of EU climate policy and the
biggest emissions trading scheme in the world.

At the beginning the EU ETS covered CO, emissions from large
stationary installations: power and heat plants, oil refineries, steel works,
production of iron, aluminium, metals, cement, lime, glass, ceramics, pulp,
paper, cardboard, acids and bulk organic chemicals. In 2012 system was
extended to CO, emissions from aviation and in 2013 to N,O and PFCs
emissions from selected industries [1].

The system is divided into trading periods: phase | (2005-07), phase |l
(2008-12), phase Il (2013-20) and planned phase IV (after 2020). The
second phase coincided with commitment period of the Kyoto Protocol to UN
Framework Convention on Climate Change. The recent objective of the EU
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ETS is reduction of GHG emissions in 2020 by 21% compared with base year
2005. Under European Commission’s proposal GHG emissions from ETS
sectors in 2030 should be lower by 43% compared with 2005.

Allocation of EU allowances. The EU ETS use climate credits called
EU allowances (EUAs). Each EUA represents 1 ton CO, that holder is
allowed to emit. Allowances are freely funded (by grandfathering) or
auctioned to installation operators. By April 30 of each year, installation
operators must surrender an EUAs for each ton of CO, emitted in the
previous year. EUAs can be sold or purchased through the carbon market.
Those enterprises that emit more CO, than their allowances amount must
buy extra EUAs. At the same time companies that manage to reduce CO,
emissions below their limit can sell their EUAs excess. Additionally since
2012 EU Aviation Allowances (EUAA) are used as permits issued specifically
for the aviation.

During phases | and IlI, most allowances were given freely by
grandfathering. Each country prepared National Allocation Plans for approval
by the European Commission. Governmental authorities issued free emission
allowances on the basis of previous forecasts submitted by companies. For
phase | the European Commission has allocated permits for the emission of
2298 Mt CO.. As a result, many enterprises received more permits than they
actually needed. Oversupply of allowances caused reduction of EUA market
prices [2]. For phase Il, the European Commission allocated only 2081 Mt
CO; but the economic crisis of 2008 again caused a surplus of allowances.

To address these problems for phase Ill the European Commission
implemented common limit of allowances and auctioning for greater share of
emission permits. The UE limit of allowances will be reduced from 2039 Mt
COz in 2013 to 1777 Mt CO;, in 2020 (reduction by 1.4% annually). The
European Commission estimated that 57% of the total amount of allowance
will be auctioned in phase Il [3]. Energy sector must buy 100% of allowances
on auctions (excluded plants in some countries with increase of auctioning
from 30% in 2013 to 100% in 2020). Remaining sectors exposed to a
significant risk of ‘carbon leakage’ must buy only 20% of allowances in 2013
and already 70% of allowances in 2020 [1].

Number of allowances for national auctions are distributed for individual
EU countries by 88-10-2 rule:

- 88% of allowances are distributed to the all EU countries on the basis of
their verified GHG emissions in 2005 or the average of the period 2005-07,

- 10% of allowances are distributed to the least wealthy EU countries to help
them invest in reducing the carbon intensity of their economies and adapting
to climate change,

- 2% of allowances (‘Kyoto bonus’) for nine Central-East European countries
which by 2005 had reduced their GHG emissions by at least 20% compared
with their base years.

There are two auction platforms:
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- EEX (European Energy Exchange) in Leipzig, Germany - the common
platform for majority of EU countries,

- ICE (International Currency Exchange) in London which act as the United
Kingdom'’s platform [3].

Phase I. Since the beginning of the first trading period of the EU ETS,
the price of EU allowances steadily increased. In August 2005 the value of €
23.65 per ton CO, was recorded in ICE platform as the highest price
registered in this year. In the following months, the value of allowances
regularly decreased until November 2005. The improvement took place at the
beginning of December 2005 and during this month the price of EUAs
increased by 5 euro. The new year brought a slight decrease in the value of
allowances. In February 2006 there was an improvement, which in March
2006 got the highest value of allowances in the whole trading period - € 26.95
[4], see figure 1.

mflgmn

2006 Way Sep 2007 Aug 2008

Fig. 1. Market prices of EU allowances in €/ton CO,, for phase | of the EU
ETS - period 2005-07, since July 2005 [5]

Unfortunately, after price peak, a huge fall came in the allowances value.
In April 2006 their price was € 13.30. Then in May 2006 the price rose by 3.75
euro. In the next three months the value of allowances was almost € 16. In
September 2006 next sharp fall in prices came, which lasted until June 2007.
One-year collapse of EUAs market formed the lowest price of allowances in
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the phase | (€ 0.12). The following months were characterized by an increase
of EUAs value. In July 2007 the EUAs price was over € 21. Between July and
August 2007 there was the lowest decline in the EUAs prices. The following
months were the period of appreciation, which ended with a price of € 22.41.
December 2007 was characterized by a decrease in EUAs value. Phase | of
the EU ETS was closed by price € 19.10.

Reports concerning over-allocation of allowances in the ETS sectors
were a reason of the most significant decline in allowance prices in April-May
2006. In consequence there was the lack of incentives for companies to
reduce emissions or accumulate allowances for subsequent years. Increasing
supply of allowances on the market caused a prolonged fall in prices, and as
a consequence in mid-2007 the value of allowances was € 0.12 [2].

Phase Il. Second trading period of the EU ETS began in January 2008.
By the middle of the year, the EUAs price steadily increased, reaching a value
of € 28.77 in June 2008 - the maximum value for the phase Il. At the turn of
June and July 2008 EUAs price fell by 7 euro. In August 2008 the price again
rose to more than € 25 [4], see figure 2.

2200

b 2009 Mar 2011 2012 2013

Fig. 2. Market prices of EU allowances in €/ton CO,, for phase Il of the EU
ETS - period 2008-12 [5]

Next months were a huge collapse of the EU ETS market. Since August
2008 the allowances price has steadily declined until February 2009, when it
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recorded a value of € 9.96. The reason of market downfall was the economic
crisis covering whole Europe. The following months were characterized by an
increase in the EUAs value until August 2009 when it was almost € 15. From
August 2009 to July 2010 EUAs prices ranged between € 12.30 and € 15.

In the summer of 2010, the price of allowances started to rise again, but
in the second half of the year there was a slight decrease. At the beginning of
2011 the value of allowances went up and in April the EUAs price was almost
€ 23. At the beginning of May 2011 price began to go down sharply. This
trend continued until the end of the year and in December 2011 price of
allowances was € 10. The reason for the decline in EUAs price, over
described four years of Phase Il, was increased surplus of allowances from
one to next year, which resulted, among others, from slowdown of economic
growth as well as access to preferential Kyoto protocol units i.e. CER and
ERU [6].

The beginning of 2012 brought a rise in the price of EUA units. In
January 2012 the highest value of EUAs for this year was recorded. It was
result of the frozen winter prevailing in Europe at the time, with effects in
increase of energy prices on European markets. A key role in the rise of price
of allowances has information on the support of the Parliamentary
Commission on the Environment to introduce an amendment to the Energy
Efficiency Directive. The amendment would have the task of withdrawing a
permanent or transitional number of allowances from the carbon market.

Directly after increase in February 2012, EUAs price was reduced, while
in April 2012 it was € 9.77 and in May 2012 - € 8.13. Poland's opposition to
adopting a more stringent climate policy until 2020 at the EU Environment
Council has been supported by such a state of mind. The second driver was
the lack of legally binding decisions to reduce the number of allowances.
EUAs prices from June to November 2012 was between € 7 and € 10. The
relatively high EUAs value was due to the expectation of the publication of the
project of temporary withdrawal of a portion of allowances in phase Il of the
EU ETS. November 2012 brought a drop in EUAs prices due to the
publication of the aforementioned document. Investors have ceased buying
EUAs and by the end of 2012 the price of allowances was reduced to € 7.69,
which was the smallest value in the whole phase I [7].

Phase Ill. This trading period was launched in the beginning of 2013. In
the first few months almost the same price declines were triggered by the
overcapacity of the EU ETS. The carbon market has been temporarily
stabilized in February 2013 thanks to European Union representatives efforts
to implement ‘backloading’, i.e. the withdrawal of part CO, emission
allowances from the market and their transfer to next years. On the other
hand, the rejection of the proposal for a change in the auction schedule
triggered a sudden drop in the value of allowances in April 2013, when the
lowest EUA price for the phase Il was € 3.54 [4, 8], see figure 3.

In the following months there was constant price growth, thanks to the
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clear signals from the European Commission that ‘backloading’ will be
implemented. Finally in September 2013 EUAs price was € 6.67. The last
quarter of 2013 was a period of decline in EUAs value caused by i.a.
speculative activities on the market as well as investor uncertainty regarding
the introduction of ‘backloading’ proposal [9].

Investing.com

2013 2014 2015 2016

Fig. 3. Market prices of EU allowances in €/ton CO;, for phase Il of the EU
ETS - period 2013-20, until December 2016 [5]

First two months of 2014 were marked by an upward trend in EUAs
prices. From January to February 2014 the price of allowances increased
from € 6.10 to € 7.86, which was influenced by investors' anxiety about the
adoption of a ‘fast track’ for ‘backloading’. A standard path would mean an
additional three months of delay, as well as a smaller amount of EUAs
withdrawn from the market. Finally, the ‘fast track’ was approved first by
representatives of the EU member states and the European Parliament on 5-
6 February 2014, after which it was adopted by the Council of Europe on 24
February 2014. As a result of the above activities, a new auction schedule for
2014 was in effect since mid-March, which assumed a decrease in volume at
the common EU, German and UK auctions.

In March 2014 EUAs dropped sharply to € 5.08. It was a result of excess
of allowances on the EU ETS market, reduction in demand for allowances by
electricity producers (low energy prices due to warm winter) and 3% lower
CO, emissions (compared to 2012). From March 2014 to the end of the year,
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prices were in an upward trend, thanks to the implementation of
‘backloading’. Investors remembered that they could buy less allowances
than before. As a result, on some days in the primary market demand was
higher than supply even eight times. In the last quarter of 2014, the EUAs
price increase was the most intense, given the EU Council Summit setting a
framework for climate and energy package to 2030. In the last month of this
year, the EUAs price was € 7.48 [10].

The beginning of 2015 was characterized by a decrease in the EUAs
prices. Mainly it was effect of the debate on the MSR (Market Stability
Reserve) concept, whereby some of the allowances would be automatically
placed in reserve when their surplus reached a specified ceiling. In March
2015, EUAs price was € 7.05 - the lowest value in 2015. Next price of
allowances begun to rise. Drivers for demand growing were installations that
had to settle their own emissions in the EU ETS by 30 April. Investors were
encouraged to buy allowances also by adoption by the European Parliament
of a decision on the Market Stability Reserve. Another motivating factor for
buying of allowances was publication of the draft amendment to the EU ETS
directive and the agreement on the next package of financial aid for Greece.

In September 2015 EU environmental ministers approved the final
legislative proposal for the introduction of the MSR reserve into the EU ETS.
In October 2015 there was recorded the highest EUAs price for whole phase
lIl (€ 8.71). The last months of 2015 marked a downward trend in prices of
allowances. However in December 2015 it managed to maintain a price €
8.30 [11].

Year 2016 also started with a drop in price of EU allowances, a value
close to € 6 in January and decreased to € 5 in February. Such situation was
caused among others decline in demand from power producers. March 2016
was characterized by rising prices and a return to the beginning of the year,
due to increased oil prices and the upcoming reporting date. In April 2016, the
market stabilized, and the EUAs price kept at € 6. In May 2016 the price of
allowances fell again. The value recorded this month was € 4.5 and was the
lowest value in 2016. The average price of allowances in the next two months
was the same as in May. The reason for such situation could be falling
electricity prices. August and September 2016 were marked by price rises
caused by rising energy and fuel prices in the markets. At the beginning of
October 2016, the EUAs price amounted to € 6, but in the course of that
month the allowances lost again. November 2016 started with a price of €
4.60 and until the last month of 2016 prices rose to € 5.30.

Fulfillment of the EU ETS objectives. The EU ETS target is reduction
of emission by 21% in 2020 compared with base year 2005. Until 2015 GHG
emissions from stationary installations covered by the EU ETS decreased by
24% compared with 2005, see figure 4. It was result of changes in the
combination of fuels used in energy industry, particularly a decrease in the
use of hard and brown coals, and increase in electricity generation from
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renewable energy sources. Due to projections submitted by EU countries,
after 2015 next reduction of GHG emissions from ETS sectors will take place:
by 7% to 2020 and by 5% to 2030. At the same time emissions from
international aviation doubled in period 1990-2014 and are expected to
increase further until 2030 [12].
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Fig. 4. GHG emission trends and projections from ETS sectors and
international aviation in Mt CO.-equivalent in years 1990-2035, based on [12]

Reduction of emissions in ETS sector is part of total emission reduction
in the EU countries, including also activities covered by the Effort Sharing
Decision (ESD): transport, energy consumption in buildings, agriculture and
waste management. In years 1990-2000 significant reduction of total GHG
emissions happened in Central-East Europe as effect of economy
transformation. Since 2005 higher GHG emissions reduction is visible in West
Europe as effect of introduction of renewable energy sources as well as in
Southern Europe in result of economic crisis, see table 1.

In years 2005-14 average reduction of total GHG emissions in the EEA
countries was 17.8%. The highest reduction happened in Italy, Portugal and
Greece. Denmark is good example of connection of economic growth and
development of renewable energy sources (wind energy). Increase of GHG
emissions in last decade happened only in two countries (Iceland and
Estonia). In case of Estonia it is problem of high dependence on solid fuels in
electric power production (87%, oil shales). Similar situation concerns Poland
with small emission reduction and 84% dependence on hard coal and lignite.
Significant share of solid fuels is also observed in Germany (45%
dependence) [14].
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Table 1.
Reduction of total GHG emissions in the EU countries and Iceland in Mt
CO.-equivalent - years 2005-14

Country 2005 2014 Change
[Mt] [Mt] 2005-14 [%]

1. ltaly 578.9 418.6 -27.6
2. Portugal 88.2 64.6 - 26.8
3. Greece 136.0 101.4 -25.4
4. Romania 146.6 109.8 -25.1
5. Spain 438.5 328.9 -25.0
6. Hungary 75.9 57.2 -24.6
7. United Kingdom 692.1 523.7 -24.3
8. Denmark 66.7 51.2 -23.2
9. Belgium 144.8 113.9 -21.3
10. Slovakia 51.5 40.6 -21.2
11. Croatia 31.1 24.5 -21.2
12. Slovenia 20.5 16.6 -19.0
13. Sweden 67.0 54.4 -18.8
14.| Austria 92.8 76.3 -17.8
15. France 554.8 458.9 -17.3
16. Ireland 70.4 58.3 -17.2
17. Luxembourg 13.0 10.8 -16.9
18. Czechia 148.7 125.9 -15.3
19. Finland 69.5 59.1 -15.0
20. Lithuania 22.3 19.0 -14.8
21. Netherlands 214 .4 187.1 -12.7
22. Cyprus 9.3 8.4 -9.7
23. Germany 989.9 900.2 -9.1
24, Bulgaria 62.7 57.2 -8.7
25. Poland 396.9 380.3 -4.2
26. Latvia 11.4 11.3 -0.9
27. Malta 3.0 3.0 0.0
28. Estonia 18.3 21.1 15.3
29. Iceland 3.9 4.6 17.9
TOTAL 5222.0 4290.2 -17.8

Source: based on EEA data [13]

Summary. The highest EUAs price (€ 28.77) was registered in June
2008 in the beginning of phase Il. The lowest price (€ 0.12) happened in June
2007 in the end of phase |. Since 2012 this price never exceed € 10 and now
is only € 5. It was effect of large surplus of allowances and economic crisis.

69



PauioHanbHe NpupoaoKoOpUCTyBaHHS

These prices are lower than intended and too low to induce dynamically
efficient mitigation. Emission trading system for GHG could be effective with
prices more € 20/t CO..

Independently of these problems, the European Union is well on track to

meet in 2020 its climate&energy objective of 20% reduction of total GHG
emissions compared with 1990 by fulfillment of detailed goals:

- reduction of emissions from sectors covered by the EU ETS by 21%
compared with 2005,

- reduction of emissions from ESD sectors by 10% compared with 2005.

® N

10.
11.
12.
13.

14.
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Assessment of municipal waste management in Poland compared to
other European countries

Cardinal Stefan Wyszynski University in Warsaw, Faculty of Biology and
Environmental Sciences, Poland

B paHHOW cTaTbe paccmaTpuBaeTCs TeKyllee COCTOSAHME MyHMUUnanbHOro
ynpasneHusa oTxogamu B [lonbwe no CcpaBHEHUIO C ApYyrMMW  CcTpaHamu
EBponenickoro Coto3a. OHa ykasblBaeT TeHAEHUMW B CUCTEME YynpaBrieHus
oTxogamu B [lonbLe B nocnegHue roasl. [peacraBnsgeT COCTOAHME YCTAHOBOK A4
obpalueHus ¢ otxogamu. aeHtndpuumpyeT npobnemsl 1 NpegnaraeT TeHOEHUNN B
obnacTtn ynpasneHus ObIToBbIMU O0TX0g4amu B Nonblle B Gnvxanwime rogbi.

KnioueBble cnoBa: ObIToBble OTXO4bl, CMCTEMa YynpaBfieHUst OTXOo4amw,
PELUKITUHI, KOMMOCTUPOBAHME, 3axOpOHEeHWe OTX0A40B, MYyCOpOCXKUraTerbHble
3aBoasbl, [Monbwa, EBpona.

This article indicates the current state of the wastes management in Poland
which is compared to the other countries of the European Union. It shows the
trends of changes of the wastes management system in Poland in the past few
years. The article presents the state of the municipal wastes management system.
Apart from this, it identifies problems and it points the course of changes in Poland
for coming years.

Keywords: municipal wastes, wastes management, recycling, composting,
landfill, incineration plant, Poland, Europe.

Introduction. A local councils are the owner of municipal wastes in
Poland, since the reform of the municipal wastes management system carried
out in mid-2013. They outsourced in the public tender collection and wastes
disposal from residents, and less often collection of wastes from companies
operating in their area. In Poland, we need to adapt to the EU wastes
management requirements, so we had a lot of changes in this regard in
recent years. The percentage of landfill wastes fell, the amount of wastes
recycled and recycled increased. We built several municipal wastes
incinerators, many of new mechanical and biological wastes treatment plants
and biodegradable wastes composting plants in recent years. These
tendencies are positive and reflect the development of municipal wastes
management systems in other EU countries. This will allow our state to fulfill
its obligations towards the EU in this regard.

Management of municipal wastes in Poland - amount of wastes.
According to Poland’s Main Statistical Office (GUS) data, in 2015 Poland we
collected 10 863 thousand Mg of municipal wastes. For one inhabitant of
Poland it was 286 kg [3]. This is one of the lowest rates in the EU, because
average amount of municipal wastes per capita in the EU in 2015 was 476
kg. The highest amount of municipal wastes was generated by Denmark (789
kg), Switzerland (725 kg), Cyprus (638 kg) and Germany (625 kg). The
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smallest amount was in Romania (247 kg), Czech Republic (316 kg). The low
value of this indicator in Poland compared to other European countries may
result in system irregularities, what can be caused by put wastes into illegal
landfills and wastes incineration in domestic ovens. In the tenders for
collection of wastes the price is the dominant criterion, and in many local
councils pay a lump sum remuneration, regardless of the amount of wastes
receive. Unfortunately, due to high coal prices (600-800 PLN/Mg), which is
the dominant fuel in Poland, some people, burn municipal waste illegally in
domestic stoves [16].
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Fig. 1. Value of municipal waste kilograms per capita at 2015 for UE-28
countries (based on Eurostat data [1])
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Fig. 2. Changes in municipal waste per capita in EU-28 between 2004 and
2015 (based on Eurostat data [1])

As can be seen in Figure 2 above, the average amount of municipal
wastes in European countries per capita since 2007 fell and has stabilized
over the past 3 years. It is generally assumed that the quantity of wastes
produced increases as the wealth of society increases. However, after the
level of growth, the amount of wastes already stabilizes. Unfortunately in
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Poland, the amount of municipal wastes produced in Poland unchanged,
despite the increase in national income. This is an abnormal trend different
from the trend in other European countries. It results from leaks in the
municipal wastes management system, the causes of which have been
described above [16].

In the forecasts of the National Waste Management Plan (KPGO 2022),
to eliminate these anomalies, it is planned to abolish the possibility of lump
sum remuneration for wastes collection in tenders and combining the tender
for wastes reception and neutralization wastes. In addition, it plans to monitor
and control the handling of municipal wastes fraction sorted from the stream
of mixed municipal wastes and not intended for landfill [4].

Most of the wastes received in Poland in 2015 was household wastes -
8888.8 thousand Mg (81.8%). The rest wastes was received from companies
(15.2%) and municipal services (3%).

In 2015, 1 517 companies received municipal wastes from the country.
Of which 64% were private companies, the rest were public sector
companies. Foreign companies took 9.8% of the wastes, and in 2014 it was
13.1% [2, 3].

The amount of municipal wastes collected from Poland in 2014-2015 is
shown in Table 1.

Table 1.
Amount of municipal wastes collected from Poland in 2014-2015
Year 2014 | 2015
Mass of collected municipal waste [million Mg] 10.3 10.8
Mass of municipal waste collected [kg/capita] 268 283
Mass of waste selectively collected [thousand M(] 2049 | 2537
Mass of waste selectively collected [kg/capita] 53 66

A mandatory task of the local councils is the selective collection of
municipal wastes [8]. By 2015, we collected 2 537 thousand Mg wastes
(secondary raw materials, hazardous wastes, e.g. overdue remedies, wastes
batteries, electronic scrap, large-scale wastes, biodegradable wastes). It was
23% of the total mass of municipal wastes. There has been an increase of
almost 4% in this regard over 2014.

The largest group of selectively collected wastes, was biodegradable
wastes (26%), glass (17%), plastics (12%), large-scale wastes (10%), paper
(9%). The most value selective wastes was collected in the following
voivodeships: $lgskie, mazowieckie, and the least in the following
voivodeships: podlaskie, warminsko-mazurskie [2]. It suits to the level of
prosperity and economic situation in these regions.

By contrast, the total mass of recycled materials (paper, plastics, glass,
metals, textiles) in 2015 was 991.4 thousand Mg, which accounts for 39% of
all selectively collected wastes [2]. A local councils are required to achieve a
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50% recycling rate of paper, metal, plastic and glass fractions by 2020, which
will not be achievable without increasing the amount of selectively collected
waste [4, 8].

Material recycling. In 2015, the 26% of waste was recycled (2 867
thousand Mg), an increase of 5% compared to 2014. Poland has reached the
required level of recycling 16% of this year [3, 11]. It was selectively collected
wastes and wastes sorted from mixed municipal wastes in sorting plants [3].

We do not have to achieve specific levels of recovery and preparation for
reuse and recycling of wastes such as paper, metal, plastics, glass only
through the development of selective wastes collection. It is possible to sort
some of the raw materials on the MBP installations, where the recovered raw
materials can be selected up to 14% of the mixed municipal wastes taken into
the installation. However, the quality of secondary raw materials obtained
from mixed municipal wastes is significantly lower than the raw materials
obtained by selective wastes collection [14]. In figure 3 below, it is clear that
Poland had very low amount of waste directed to recycling in comparison to
other European countries. So, there is much to do in this regard. Therefore,
one of the objectives of KPGO 2022 is to achieve a recycling and reuse of
paper, metal, plastic and glass fractions from municipal wastes by at least
50% of their mass by 2020 [4]. All over the country government introduced
the same standards for selective wastes collection from 1 July 2017 [13]. Also
we can add the mass of wastes recycling from the recycling point to the level
of recycling [7]. In addition, we should educated residents on the proper
sorting of wastes and we have to more control of each property in terms of
proper segregation of wastes.
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Fig. 3. Wastes recycling of municipal wastes in the European Union (EU-28)
in 2015 (kg per person), based on [1]
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In 2014 there were 1 871 Selective Waste Collection Points (PSZOK) in
Poland, with 1 689 in 2013. Each local council should establish at least one
stationary PSZOK on its own or jointly with other local council, in accordance
with the law on cleanliness and order in local council. It is allow residents to
put selectively collected wastes between dates of wastes removal and to
increase the amount of wastes selectively collected [4, 8].

In 2014 we collected 499 431.6 Mg of demolition and construction
wastes. About 94% of this was recycled, so we achieved the 38%
requirements of recycling and preparation for reuse and recovery of
demolition and construction wastes [4, 11].

As regards biodegradable wastes, one of the targets set in KPGO 2022
is to reduce the amount of biodegradable municipal wastes disposed in
landfills, so that is no more than 35% of those wastes deposited in 2020 in
relation to the mass of wastes produced in 1995 [4].

In 2014 we disposed 1.53 million Mg of biodegradable municipal wastes
compared to the mass of those wastes generated in 1995 for the country. The
level of storage restrictions in 2014 was 35%, so the statutory 50% level was
reached [4, 12]. On the basis of the expert opinion on the functioning of the
MBP in Poland [14], the reduction of biodegradable wastes directed to landfill
is achieved by mechanically separating the fraction of wastes with the highest
proportion of biodegradable fraction (size 0-80 mm) which subjected to
biological processing in aerobic or anaerobic conditions.

MBP installations are the most widespread technology in Poland for the
processing of mixed municipal wastes [4, 14].

In accordance with the wastes disposal act, mixed municipal wastes and
sorted residues require processing in a municipal wastes treatment facility
(RIPOK). The plant may obtain RIPOK status if it has processing power for
treatment wastes produced from the area inhabited by at least 120 000
inhabitants and meets the requirements of the best available technology
including using new available wastes treatment technologies [9, 10].

On the basis of the information included in KPGO 2022 in Poland, at the
end of 2014 we were 127 installations for mechanical biological wastes
treatment with the status of a RIPOK with a total capacity of 9.4 million Mg
per year in the mechanical part and 4.1 million Mg/year in the biological part
[4]. In MBP installations in Poland biological wastes processing is mostly
based on aerobic processes [11].

MBP installations produced from municipal wastes about 30% the
fraction so called refuse derived fuel (RDF). That is about 3 million Mg RDF
need further development. According to data from existing installations RDF
from MBP installations has a calorific value of 13-18 MJ/kg. The cement
industry is the main recipient of RDF currently. However, it sets specific
requirements for the calorific value of fuel delivered (20-22 MJ/kg). Cement
refineries can accept a maximum of 1.5 million Mg this kind of fuel from
wastes. Therefore MBP installations must enriched RDF with plastics wastes,
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rubber to be able to donate it to the cement plant [16]. The same materials
should be recycled. Due to the moderate interest in use RDF by the power
and heat industry and due to the high cost of adapting the combustion or co-
incineration plant, we can expected that in the coming years in Poland there
will build new installations specially designed for combustion RDF.

Table 2.
Quantity and capacity of wastes treatment plant in Poland

Tvpe of installation Amount of | Sum of processing
yp installations power [Mg/y]

Composting plants 97 873 213

Sortllng plants for selectively collected 116 2 846 267

municipal wastes

Sorting plants for mixed municipal 44 1 838 990

wastes

Sorting plants.fqr mixed and selectively 120 10 899 523

collected municipal wastes

Municipal wastes incinerators 7 974 000

Mechanically biological waste 127 9 410 500

treatment

Summary 511 1847 213

Taking into account no trends in the increase of the amount of municipal
wastes produced in Poland in some voivodeships, it is possible to over-
estimate the capacity of the MBP plant. In addition, we should to remember
that the wastes stream directed to these installations will decrease due to the
need to increase the volume of selectively collected wastes (increasing
recycling) and to direct the wastes to newly built wastes incineration plants [4,
16].

Eurostat publishes data on the disposal of municipal wastes in Europe.
Wastes treatment methods are very different in EU countries.
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Fig. 4. Treatment of municipal wastes in Poland in comparison with the EU-28
average in 2015 (kg per person), based on [1]

The Figure 5 shows the trends of treatment municipal wastes in Poland which
is compared to the other countries of the European Union. The chart shows
that wastes disposed in Poland at a similar level to the EU. Wastes
incineration is much lower in Poland than in the EU. But this will be a growing
trend due to commissioning of further wastes incineration plants in Poland.

We have to do a lot of wastes material recycling, which is half the size of
the European average. Also wastes composting needs to develop due to
twice the amount of wastes directed to composting compared to the EU
average.
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Fig. 5. Trends in methods of municipal wastes management in Poland in
2007-2015, based on Eurostat data [1]
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The above Figure 5 shows the ways of treatment municipal wastes in
Poland in 2007-2015. In Figure 5 above, it is clear that the trends towards
wastes management changed in Poland in recent years, towards increasing
the amount of wastes recycled, the increase in other methods, such as
wastes composting, wastes incineration, material recycling. The amount of
wastes disposal is getting down.

This reflects changes in wastes management in all EU countries, as
shown in Figure 6.
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Fig. 6. Changes in methods of municipal wastes management in kg/inhabitant
of EU-28 in 2007-2015, based on Eurostat data [1]

The level of recovery of municipal wastes grows in Europe. Such a
tendency dictated by environmental protection "impose" European standards.

composting
16%

Fig. 7. Structure of methods of treatment municipal wastes in Poland in 2015
[%], based on [2]
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In Figure 7 above, it is clear that we disposed on landfills 44% of wastes
in 2015 and recycled 27% in Poland. Biological treatment was responsible for
16% of wastes and 13% of wastes went to thermal treatment. It will change
towards decreasing the weight of wastes landfill disposal and increasing the
level of recycling, composting and wastes incineration in the coming years.

Landfill disposal. In 2015 we directed to the landfills about 45% wastes
in Poland, totaling 4 808 thousand Mg, is a very positive trend compared to
previous years, when the disposal of wastes was the dominant method of
their disposal (it was 7 368 thousand Mg of wastes, 73% in 2010) [1, 2, 3]. By
the end of 2015, in Poland were 347 landfill sites, and 77 landfills were
closed. For comparison, in 2005 there were over a thousand landfills. The
downward trend in wastes disposal will be maintained due to the need to
close non-compliant landfills, the need to reduce the storage of biodegradable
wastes, and the ban on the storage of mixed unmanaged municipal wastes.
[9, 12]. Landfills in Poland will have function as a complement to the system
by developing stabilized residues from mechanical and biological and thermal
wastes treatment.

In Poland, in 2015, a significant majority (87%) of landfills had a
degassing system, only about 25% of those installations utilized the captured
gas for the recovery of heat and electricity. Thanks to this in 2007 that
produced 74 072 thousand MJ thermal energy and 133 462 thousand KWh of
electricity [3].
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Fig. 8. Municipal wastes disposal in European Union countries (EU-28) in
2015 (kg per person), based on [1]

As can be seen in Figure 8 above, most European countries leaved
wastes disposal. However, many countries directed municipal wastes for
landfills.

The European Commission is currently working on a "Circular Economy"
package, which assumes a significant reduction of wastes disposal
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(especially landfill disposal) for reuse and recycling [16]. One of the goals for
the future for Poland is to reduce the storage of municipal wastes to a
maximum of 10% by 2030 [4].

Thermal processing of wastes. Compared with previous years, there is
a significant increase in the amount of thermally transformed wastes, as by
2015 only one incinerator was practically functioning in our country. In 2015
we transformed thermally 1 439 thousand Mg of municipal wastes - 12% in
Poland [3]. This will be a growing trend due to the commissioning of further
wastes incineration plants. By the end of 2016, we operated 7 wastes
incineration plants in Poland (Biatystok, Bydgoszcz, Konin, Poznan, Cracow,
Warsaw). Currently, the plant is under construction in Szczecin and Rzeszow.
It is also planned to build another incinerator in O$wiecim, Gdansk and to
expand the installation in Warsaw. However, taking into account the current
problems of the incinerators (insufficient flow of municipal wastes directed to
them), it is not clear whether and which projects will be implemented, and
also do we need to build more plants [7].

The total capacity of the planned incineration plants in Poland is about 1
million tons, and the potential of energy recovery from municipal wastes will
increase by more than 20 times. From the value of waste and the predicted
directions of their treatment, it is clear that we should build maximum of 3-4
municipal solid wastes incineration plants (total capacity of about 500-600
thousand Mg/y) and about 8-12 wastes incineration plants (for RDF) with a
total capacity of 1.0-1.5 million Mg/y. It is recommended that it will be one
incineration plant for RDF in each voivodeship [16]. For comparison, there are
72 incineration plants in Germany and 129 in France. There are 400
incineration plants in Europe at the moment. They allow the disposal of nearly
25% of the wastes per year [6, 7].
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Fig. 9. Thermal treatment of municipal wastes in the European Union (EU-28)
in 2015 (kg per person), based on [1]

In Figure 9 above, it is clear that Poland is at lower level of wastes
incineration which is compared to most European countries. Opening further
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incineration plant brings us closer to the more developed EU countries, where
they burned from 20% (UK, ltaly, Portugal) to over 50% (Denmark, Sweden)
[16]. According to the recommendations of KPGO 2022 by 2020, the share of
thermal treatment of municipal wastes and wastes coming from treatment of
municipal wastes cannot exceed 30% in relation to generated municipal
wastes [4]. At present, voivodeship Marshals continue to work on the projects
of new ,,Voivodeship wastes management plans”. Only on their basis it will be
possible to determine how many incineration plant can be generated in
Poland [7].

Composting plants. At the end of 2014 we operated 97 composting
plants with the status of a regional installation, with a capacity of about 0.87
million Mg/year [4]. In 2015 there went 1 749 thousand Mg of wastes for
biological treatment (composting or fermentation), which was about 16% of
the total mass of wastes collected. Most of them were from gardens, parks,
markets, cemeteries, kitchens [3].

The direction specified in KPGO 2022 promoted technology, which
results in the creation of a fully-fledged and environmentally safe material
used for fertilization or reclamation [4].

Due to the plans concerning introducing in Poland the provisions related
to politic EU of ,,Circular Economy” and the plans included in KPGO 2022,
the value of biodegradable and collecting of bio-degradable wastes should
increase in Poland in the coming years.
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Fig. 10. Composting municipal waste in EU countriués (EU-28) in 2015 (kg per
person), based on [1]

The Figure 10 shows that Poland is at a low level of composting which is
compared to other EU countries. Therefore one of the objectives set in KPGO
2022 is, among others introduction systems for the selective collection of
green and other bio-waste ,,at source" in all local councils by the end of 2021
[4].
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Summary and conclusions. The management of municipal wastes in
Poland is significant changes in recent years. It is slowly moving away from
landfills for wastes recovery, mainly in MBP installations, composting plants,
wastes recycling and thermal treatment.

Amounts of municipal wastes separately collected and recycled into
recycled paper, metal, plastics and glass grow (26% in 2015). However, we
have a lot to do here, due to the recycling level of up to 50% set for 2020.
Under the KPGO 2022 guidelines, government introduced standards for
separate wastes collection. From 1 July 2017, agreements signed by the local
councils will include compulsory selective wastes collection of glass, plastics
and metals, paper, bio-waste at all country and specify the colors of the
bags/containers to collect these fractions [13]. This is to contribute to the
increase of recycling levels in Poland. According to the author of this
publication this will not cause significant growth the level of recycling but
could increase the cost of servicing residents. An additional we can achieved
increase in this level for example, by changing the way of reports levels of
recycling, which would also take into account mass of recycled materials from
the collection points, like in Slovenia which achieve much higher recycling
levels than Poland [7]. The change in national politics should increase by
prevention and reduction of waste generation, the development of "Circular
Economy" and the raising of environmental awareness [4].

Because of the lower than expected quantities of municipal wastes per
capita indicate, we need to seal the municipal wastes management system in
Poland. For this purpose, KPGO 2022 provides for mandatory separation of
tenders - a separate tender for municipal wastes treatment and a tender for
wastes collection. Additionally, it planned more control of the system and
creation of a database on wastes management in Poland. This is should to
sealing the market for municipal wastes collection [4].

With regard to the targets for recycling levels of municipal wastes (65%
by 2030) and packaging (75% by 2030) and the reduction of wastes disposal
(up to 10% by 2030), it will be necessary to verify capacity of existing and
planned installations for mechanically biological wastes processing in the
coming years. MBP installations and other installations for mixed municipal
wastes will have to change their destiny as segregation of selectively wastes
and the biological part will be used for green wastes and other biodegradable
wastes. In contrast, thermal transformation should not be more than 30% of
generated municipal wastes. This object takes into account the thermal
transformation of municipal wastes and wastes from the treatment of
municipal wastes.

The hierarchy of wastes treatment and the goals to be achieved by 2030
indicate the need to significantly reduce the amount of wastes deposited and
to limit disposal only for pre-processed wastes. As a result, there is no place
for the creation of further landfills for municipal wastes. However, detailed
analysis in this regard belongs to voivodeship Marshals [4]. The long-term
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goals of wastes management in Poland, should focus on three main
elements: selective collection, sorting and recycling of raw materials;
selective collection and recycling of organic bio-wastes and incineration of
mixed wastes [14].

By analyzing the state of wastes management in Poland in the near
future, the only strategy for that, in parallel with the development of selective
wastes collection, should be mechanical and biological processing of mixed
municipal wastes. The MBP concept introduced in Poland have the longest
tradition primarily Germany, Austria and ltaly [14]. In addition, MBP provide
the opportunity to recover some of the recyclable material that is found in the
remaining wastes, even in the case of successful selective collection (which
may contribute to achieving the 2020 goals of the Framework Directive).
However, the separation for the recovery of raw material wastes in MBP
installations can only be a supplement to selective collection, not replacing it.
In addition, raw material waste separated in the mechanical part of the MBP
process is of poor quality which compared to selectively wastes materials,
which may limit their market value and possibility for recycling [14]. Faced
with the need to achieve the objectives of preparing for reuse and recycling of
municipal wastes, MBP installations can only provide "supportive measures"
for selective wastes collection [15]. However, we don’t need to build further
bio-wastes (MBP) installations after 2020, and the plans for 2015-2020
should be cut [16]. The implementation of the described objectives and
directions in the management of municipal wastes in Poland will allow in the
coming years to fulfill the EU guidelines in this area.
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Sniezek T.

Geographic Information System in the Core Stations of the Integrated
Environmental Monitoring System in Poland

Cardinal Stefan Wyszynski University in Warsaw, Faculty of Biology and
Environmental Sciences, Poland

Cuctema KomnnekcHoro MonutopuHra [MpupoaHon Cpeabl (ZMSP) a1o
dparmeHT [NocypapctBeHHoro MoHutopuHra Okpyxatowen Cpegbl. CeTb 6a30BbIX
CTaHUMK, BKNOYasa B HacTosLee BpeMsa OANHHaAUAaTh CTaHUUW, PacrofnoOXeHHbIX B
pasfinyHbIX 2eoakocucmemax [lonblin NpoBoaMT HabngeHne N namMepeHne Bo
MHOMMX OObeKkTax OKpyxawwen cpegbl. OTa WHGPopmaums cobupaetcs B
ueHTpanbHon 6ase AaHHbIX ZMSP B TMMo3HaHW. Kaxpas 6GasoBas cTaHuus
npoun3BoauT CBOK 6a3dy faHHbIX, KOTOpas SBMSETCA YacTbio BGasbl, ONUCHIBAOLLEN
pacrnonioXXeHne u CBOWCTBa reorpadpMyeckmx OOBLEKTOB, TaKMX KakK rpaHuubl
aKCcnepumeHTanbHbIX BogocbopoB, neca, o3epa, NOTokM u gpyroe. B craTbe
onucaHa cuctema cbopa reorpadoMyecknx gaHHbIX U UCMONb30BaHME 3TUX AaHHbIX
AN NPOCTPaHCTBEHHOrO aHanusa, CBA3aHHOro C npoBedeHHOW MOHUTOPWUHIOBOWN
AeATEeNbHOCTIO.

KnoueBble cnoBa: [MC, reorpaduyeckas WHOpMaUMOHHAA CUCTEMA,
ctaHumsa KMC bBbopeukasa nywa, KomnnekcHeln MoHutopuHr MNMpupogHon Cpegpbl,
MocypnapcTtBeHHbI MoHuTOpuHr Okpyxatowen Cpeabl

The Integrated Environmental Monitoring System (ZMSP) is a part of the State
Environment Monitoring Program. The core station network currently consists of 11
stations located in various geosystems of Poland and serves as a monitoring and
measurement tool for many environmental components. The information thus
collected is gathered in the ZMSP Central Data Base in Poznan. Each of the core
stations has its own data base, which includes a part describing the location and
characteristics of geographic objects like the borders of experimental basins,
forests, lakes, watercourses and others. The article describes the system for
collecting geographic information and using this information for spatial analyses
related to the monitoring activity.

Keywords: GIS, Geographic Information System, IEM Station Puszcza
Borecka, Integrated Monitoring of the Natural Environment, State Environmental
Monitoring

1. Introduction. The popularity of Geographic Information Systems
(GIS) has been steadily rising for several years. These are systems for
collecting, processing and sharing spatial data and accompanying
descriptions of objects located on the Earth’s surface. The core part of the
Geographic Information System consists of a data base that holds information
(both spatial and descriptive) on real world objects represented in the system.
A key feature of Gl Systems is that the data they store can be presented
cartographically.
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Depending on user needs, GIS’ will differ in terms of information,
functionality and size. Ubiquity of the internet resulted in the rising popularity
of online systems. Advanced technologies and applications provide instant
access to the data, enabling their selection, analysis and generating reports.
The aim is to facilitate decision-making and choose optimum solutions in
environmental projects.

At present, GIS can be applied to virtually all fields of human activity
related to the Earth’s surface. GIS is widely used for keeping records of land,
buildings, or more generally of all sorts of resources. Detailed information of
this kind is used by urban planners, land surveyors and engineers. As the
maps are stored in layers, it is easy to modify selected objects only, without
the need to redraw an entire map. Computerised records of land ownership
can easily replace the traditional records, kept as land surveys and maps.

Another major application involves using GIS to process information on
the location of all sorts of phenomena, particularly those variable in time. GIS
is a very convenient tool for recording various types of pollution emissions (Al
Koas, 2010). For environmental monitoring purposes data can be collected
using remote sensors and computer-controlled measuring devices. This type
of applications includes using GIS to analyze and map statistical data, such
as levels of crime, occurrence of diseases or structure of land use.

GIS can also be a useful tool for processing data on land technical
infrastructure, i.e. water and sewage networks, gas networks, energy grid and
transport routes. This type of data needs to be modified regularly, with high
levels of detail and frequent updates. Gl systems meet such requirements.

One particular application of GIS is in environmental protection and
nature conservation. This includes the following:

Collecting and updating data on environmental resources, such as the
location of nature conservation sites, sources of pollution and environmental
threats (Angelo, 2002; Eslami et al., 2011; Kumar et al., 2015; Mwape, 2010;
Osundwa, 2001; Quan et al., 2001; Sombroek, Antoine, 1994), including the
location of renewable energy sources, mapping of GPS data, location of
projects with environmental impact (Van Westen, 2000), mapping of zoning
plan provisions, identification of land use as well as integration of data from
various sources and generated at different times.
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Carrying out spatial analyses, including the limits of protection areas,
distances of specific objects from protected areas, extent of noise zones,
analysis of landscape, land fragmentation related to investments,
intersections of ecological corridors, changes to land management, optimal
routing of transport, cross-sections and longitudinal profiles of river beds and
geological profiles (Carrara et al., 1999; Otair, 2013; Shrsta et al., 2016))

Drafting maps of the environment and threats to the environment,
including land use (Gudowicz, Zwolinski, 2011; Shalaby, Tateishi,2007;
Shridar et al., 2016), environmental resources (Malyvanh, Feldkotter, 1999;
McKendry, Eastman, 2000; Sonti, 2015), conservation sites, landscape,
hydrographic network, flood risk maps, extent of noise zones and geographic
inventory.

The core station network of the Integrated Environmental Monitoring
System (ZMSP), operated as a part of the State Environment Monitoring
Program is one of the sources for collecting, analysing and forecasting
changes to the environment in Poland. Each of the stations conducts an
extensive programme of abiotic and biotic research in various components of
the environment, such as air, precipitation, soil, surface water, flora, fauna
and others. The results of this research are sent in alphanumeric and graphic
format to the Integrated Environmental Monitoring Centre in Poznan
(Kruszyk, Wojciechowski, 2014). This paper describes the system for
collecting and analyzing geographic data at the Borecka Forest ZMSP Core
Station. Figure 1 shows the location of the Borecka Forest Core Station and
all the other stations in the network.

The Borecka Forest (Puszcza Borecka) Integrated Environmental
Monitoring Station is a station operated by the Institute of Environmental
Protection — National Research Institute in Warsaw, and is located in Mazury
Garbate in the macroregion of Mazurian Lake District, mesoregion of Eik
Lakeland, microregion of Borecka Forest (Kondracki, 1980) near the Diabla
Gora Forest Unit (Forester’'s Lodge). It is part of the Integrated Environmental
Monitoring System (ZMSP) which is a subsystem of the State Environment
Monitoring Programme (PMS). The monitoring activities include observations
as well as abiotic and biotic research in many spots of the experimental
basin, various ecosystems and at various time intervals. The obvious
approach to this type of monitoring involves taking stock of the natural
environment resources is the research area and then linking research results
with research objects. First attempts at linking all research within the
framework of the Geographic Information System were taken at the Station in
the 1990s. A platform developed by US companies Intergraph
(http://www.intergraph.com/) and Bentley (http://www.bentley.com/) was used
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to this end. The work stopped at the end of the 1990s. All resulting data,
maps and aerial photographs were archived.

. 7 The work finally resumed in
Ll . “”“;Js?:?;:;‘; o) 2010, with the purchase of new

& AN software: ArcGIS from a US company
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f by the National Environmental

; Ay ‘"\\ Protection and Water Management

o $ ) % Fund (NFOSiGW). This platform is
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used in environmental projects.

This paper contains a description

* . . of the progress of work on GIS
Figure 1. Location of the Borecka Forest  rglated to the organisation and
Core Station
(http://zmsp.gios.gov.pl/?page_id=20)

SZYMBARK

implementation of the Integrated
Environmental Monitoring System in
the Borecka Forest Integrated Monitoring Station (Sniezek, 2012, 2013). It
uses the results of work carried out at the Borecka Forest Core Station as
part of the “Assessment of the Condition of the Environment of the Puszcza
Borecka Integrated Monitoring Station” project, financed from the budget of
the National Environmental Protection and Water Management Fund and
commissioned by the Adam Mickiewicz University in Poznan.

2. GIS Structure at Puszcza Borecka Integrated Monitoring Station.
The Puszcza Borecka Integrated Monitoring Station is an administrative unit
of the Institute of Environmental Protection located in two places: in Warsaw
and in the Gizycko District in the municipality of Kruklanki. This distinctive
split in research activity had direct impact on the organization of the GIS IT
system.

The ArcGIS Package is a licensed package and from version 10
onwards it refers when launched to a license installed on a license server.
There are two options for the license server: it is either a piece of software
installed on a local machine, on which ArcGIS is installed or a remote server
connected with the local machine through a Wide Area Network. The Institute
opted for the latter. The license server has been installed and launched on
one of the data base servers of the Institute. This solution ensures flexibility of
ArcGIS which can be used in the stationary conditions in Warsaw, at the
Diabla Goéra Station, on desktop and mobile computers with internet access
and on mobile devices without any network access (Figure 2).
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Figure 2. Architecture of the Institute of necessary to work with
Environmental Protection-National Research ArcGIS from different
Institute IT network serving GIS locations; data input,

processing and spatial analysis are in principle carried out at the Institute in

Warsaw, where the license server is easily accessed through the intranet.

There are however many situations where it is necessary to use the software

from a remote location outside the Institute in Warsaw (eg. from the Station in

Diabla Gora). A secure network connection is then required to access the

license server. To this end, the Institute uses a point-to-point connection

through a public network such as the internet or a private network (VPN,
virtual private network). A VPN client uses special TCP/IP protocols, known
as tunnelling protocols, to virtually connect to a virtual port on the VPN server.

In a typical VPN, the client initiates an online virtual point-to-point connection

with a remote access server. The remote access server responds to the

connection, authenticates the client and sends data between a VPN client
and the private network of the Institute. VPN connections with PPTP,

L2TP/IPsec and SSTP protocols use the following security measures:

encapsulation, authentication and data encryption. These security measures

protect the data transmission from unauthorized access.

Finally, in the practice of a field research station there is a need to chart
objects of nature. At the Borecka Forest Station, the process is implemented
in two ways:

- an observer locates an object of interest using a portable GPS device,
recording the location coordinates in its memory or on a paper sheet, to
later input them into the system;

- an observer uses a portable GPS device connected to the ArcGIS
application.
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In this case, the ArcGIS application has to be installed and opened on a
mobile computer, which does not have access to any Wide Area Network. A
mechanism of “license borrowing” is then employed. A license can be
transferred to a mobile computer and used without access to the license
server for up to a month. This temporarily borrowed license cannot be used
on any other workstation.

A data base of geographic and alphanumeric data, which holds the
geographic and environmental documentation of the Station is stores in three
independent locations: an external drive, which is portable and can be used
as a data source irrespective of where the system operator is working, on the
drive of a workstation in the Borecka Forest Integrated Monitoring Station Unit
in Warsaw and on the drive of one of the data servers of the Institute of
Environmental Protection — National Research Institute. Data modified on the
portable drive is updated on the two other drives as soon as possible.

3. The Scope of Geographic and Environmental Inventory Control at
the Borecka Forest Integrated Monitoring Station. In mid-1990s, a number
of topographic and thematic maps have been plotted for the surroundings of
the Borecka Forest Integrated Monitoring Station in Diabla Goéra. The maps
were created for an environment based on Intergraf and Betley software. At
that time, software for geospatial analysis of the environment was not popular
and thus expensive. Therefore, most of the maps created in the past had to
be moved to the ArcGIS platform from ESRI, which is a software for
environmental analysis.

It was decided to adopt, in all projects related to the Borecka Forest
Integrated Monitoring Station, the Gauss-Kruger ETRS 1989 UWPP_1992
map projection, based on meridian 19E.

New map layers were drafted while selected thematic digital maps
created in 1997 - 2007 of the Borecka Forest Station were transposed. Figure
3 shows the Borecka Forest area under monitoring. Three main mapping
layers are represented: road layer, lake layer and watercourse layer (under
development) as well as layers of the Borecka Forest and the Lake tekuk
Wielki areas (Sniezek, 2012, 2013). Apart from these five layers, the following
thematic layers were developed:

- types of soil cover in the basin of Lake tekuk Wielki (Borzyszkowski,
Sienkiewicz, 2005);

- tributaries of the Lake tekuk Wielki basin (Soszka, Smolenski, 1995);

- land use in the Lake tekuk Wielki basin (Gudowicz, Zwolinski, 2011);

- meteorological measurement posts operated by the Borecka Forest
Station in Diabla Goéra;
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Figure 3. Borecka Forest area covered by GIS

- precipitation measurement posts operated by the Station in Diabla Goéra;

- structures belonging to the Diabla Gora Monitoring Station;

- flow metering and sampling posts on watercourses of the Lake tekuk
Wielki basin;

- arboreal epiphyte observation posts in the Lake tekuk Wielki basin;

- location of sampling posts for bottom sediments from Lake Lekuk Wielki;

- ftree-stand health observation posts in the Lake Lekuk Wielki basin;

- arboreal epiphyte sampling posts for chemical analysis in the area of
Borecka Forest;

- protected objects in Borecka Forest;

Layers of forest ranges, habitats and tree stands were prepared for
integrated monitoring in cooperation with Lasy Panstwowe (National Forests).

4. Thematic maps and Spatial Analyses. A soil map of the Lake tekuk
Wielki basin is one of the detailed thematic maps (Figure 4). Soil types were
determined during research work carried out in 1998 - 2003 at the Institute of
Environmental Protection (Borzyszkowski, Sienkiewicz, 2005). The
classification adopted for this research complies with the nomenclature
guidelines of the Polish Society of Soil Science as well as the BN-78/9180-11
and USDA standards.
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Figure 4. Soil map of the basin of Lake tekuk Wielki (Borzyszkowski,
Sienkiewicz, 2005)

It contains over 21 soil types, which were tested, described and stored in
the GIS data base.

A map of bottom sediments of Lake tekuk Wielki is another thematic
layer. The map was developed during a study of the chemistry of bottom
sediments, carried out as part of the statutory work of the Institute of
Environmental Protection (Figure 5). Each of the 45 sampling points was
registered with a number, location and the depth of probing. An additional
thematic layer was also developed for isobaths in the range of 2.5 to 12 m.
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Figure 5. Map of samples of bottom sediments of Lake tekuk Wielki
(Soszka, Smolenski, 1995)
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- s Apart from the geographic and

e environmental documentation, GIS is also
used at the Borecka Forest Integrated
Monitoring Station to carry out spatial
analyses.

Figure 6 shows one of such analyses,
e i.e. shares of land use types in the basin,

a result of an analysis of land cover and

Figure 6. Share of land use types in ~ land use maps (Gudowicz, Zwolinski,
the basin of Lake tekuk Wielki 2011). It is clear that almost half of the
basin area is covered with coniferous woodland, and mixed woodland
accounts for 20%. The smallest area (apart from roads, railways and
discontinuous urban fabric), i.e. 1.68% is covered by bodies of water.

Figure 7 shows yet another analysis. It presents the shares of soil types
in the basin area. Over 35% of the basin area is occupied by Gleyic Rusty
soils. However, Gleyic Dystrophic Brown soils occupy only 0,08% of all area.

Spatial analyses in which a question leads to the development of a new
layer of the digital map are also conducted.
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Figure 7. Soil type share in the basin of Lake tekuk Wielki

Figure 8 shows a result of such a query, where a soil layer was spread
over the land use type layer with the question focusing on soil types on the
arable land in the Lake tekuk Wielki basin. The analysis suggests that there
are 6 taxonomy units on the arable land, with a visible dominance of Albic
Luvisol and Gleyic Luvisol soil. Apart from the graphic representation,
quantitative information can also be retrieved, i.e. on the area covered by
individual soil types or the share of specific soil types.
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Figure 8. Soil types on arable land in the basin of Lake tekuk Wielki

Another analysis focused on a question about the soil types in the 100m
buffer zone around Lake tekuk Wielki. The result was a map layer shown in
Figure 9.
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Figure 9. Soil types in the 100m buffer zone around Lake tekuk Wielki

The answer to this question is that there are 7 soil taxonomy units. The
largest area is covered by the Typical Rusty soill.
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Finally, spatial analysis
enables the isolation of specific
= objects from the whole range of
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Figure 10. Prevalence of Albic Luvisols and gleyic
luvisol soil in the basin of Lake tekuk Wielki

5. Conclusions. The description of the GIS at the Borecka Forest
Station presented in this paper does not mention its numerous practical
applications. First of all, it enables the natural environment to be documented,
tracking any changes. It also enables the scope of environmental inventory to
be expanded in line with changes to the research programme. The standards
adopted in this system enable easy data transfers and ensure data
comparability with the information from other core stations.
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[o3o3anexHuUn BNAUB AOKCOPYOiLMHY Ha NOKa3HMKN NePOKCUAHOro
OKUCIEeHHS ninigiB y TKaHUHaxX neviHku wypis

" Menimononbcbkuii depxasHuli nedazozidHull yHigepcumem imeHi bozdaHa
XMernbHUUbKo20, YKpaiHa
2 1Y «HaujoHanbHuUll Haykosull yeHmp «lHcmumym kapdionozii
im. M.L. Cmpaxecka» HAMH YkpaiHu

Y paHin poboTi gocnigxysaBcs BMIMB LOKCOPYOIUUHY Ha MeuiHKy LWypiB.
3pocTtaHHa  BMicTy  TBK-no3uTuMBHMX  npoOAyKTiB  Ta  3MiHM  aKTUBHOCTEN
cynepokcugamcMmyTasu Ta Katanas3m cBigyaTb Mpo  OoKCopyOiumH-iHOyKOBaHY
aKTMBI3aLil0 NpoueciB NEPOKCUOHOr0 OKUCIEHHA ninigis. 306iNbWweHHs] akTUBHOCTI
anaHiHamiHoTpaHcdepasn B nnasmi KpoBi 3 04HOYACHUM 3MEHLUEHHSIM aKTUBHOCTI
LUbOro pepMeHTy B nediHui € pe3ynbTaToM MNOLIKOOKEHHS MeMbpaH renaTouuTis.
byno BcTaHOBMEHO, WO AOKCOPYBIUMH NPOoSABASE renatoTOKCUYHICTb, a CTYMiHb
YPaKeHHS NeYiHKN 3anexXuTb Big TpyBanocTi 4il npenapary.

KnrouoBi cnoBa: [oKcopybiuuH, nediHka, LwWypi, renatoToKCU4HicTb, THBK-
NO3UTMBHI NPOAYKTU, CynepokcuagmcmyTasa, katanasa, anaHiHamiHoTpaHcdepasa

In the present study we investigate the effects of doxorubicin on the livers of
rat. Increase levels of TBA-positive materials and scattered changes in the activity
of catalase and superoxide dismutase is a result of doxorubicin-induced activation
of lipid peroxidation. Increase alanine aminotransferase activity in the blood and a
decrease enzymatic activity in the liver is a result of hepatocytes membrane
destruction. Based on the results, we conclude that doxorubicin induce
hepatotoxicity in rats. It was also found that the toxicity of doxorubicin depends on
the duration of drug intake.

Keywords: doxorubicin, liver, rats, hepatotoxicity, TBA-positive materials,
superoxide dismutase, catalase, alanine aminotransferase

HokcopybiunH (agpiamiumH) € aHTMBIOTUMKOM aHTpauMKNiHOBOro psagy,
AKUN LUMPOKO BUKOPUCTOBYIOTb SIK aHTUHEONNacTu4HUn areHT. MexaHiam noro
Aii nondarae y B3aemogii 3 [1HK, yTBOpeHHi BinbHUX pagukaniB Ta NpUrHiYeHHi
CUHTE3Y HYKIeIHoBUX KUCnoT. OgHak Moro npoTUNYXSIMHHUK edekT MpsiMo
KOpEese 3 40303arieXXHUM MPOSIBOM TOKCUMYHOCTI BIAHOCHO MeYiHKW, Oe BiH,
nepeBaxHo, i MmeTabonidyetbcsa [6]. NMaTodi3ionoriYHOK OCHOBOK PO3BUTKY
TOKCUYHUX NOBIYHMX epeKTiB € 3O4aTHICTb OOKCOpYOiUuMHY iHTeHCcudikyBaTu
BiflbHOpaauKanbHi npouecn Ta 0OyMOBMOBATU MEPOKCUOHE OKUCMEHHS
ninigis (MOJ1) kNiITMHHUX MeMbpaH B pi3HMX opraHax Ta TKaHuHax. Bce ue
NpU3BOANTL OO0 MNOPYLWEHHS CTPYKTypu MeMbpaH Ta nigBULLLEHHS  iX
rigpodinbHOCTI, B pe3yrnbTaTi 4oro BiabyBaeTbCcA HabyxaHHs opraHersi, B TOMy
Yucni U MITOXOHAPIM, WO pas3oM i3 MNPUTrHIYEeHHAM (EepMEHTHUX CUCTEM
TPaHCMOPTY €NEeKTPOHIB Mpu3BOAUTb [0 Fpydux nopylleHb eHepreTUYHOro
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OOMiHY: po3’egHaHHA [OWXaHHA 3 OKUCIBaNbHUM  (hochopuntoBaHHSM.
Po3BUTOK NoAiGHUX CTPYKTYPHUX Ta MeTaboniyHMX NopyLUeHb B HOPManbHUX
KNiTMHaX i 0OyMOBIIHOE BUHUKHEHHS Pi3HOMaHITHUX MOBIYHMX edekTiB, Takmx
AK renaTOTOKCUYHICTb, Kap4iOTOKCUYHICTb Y HEPPOTOKCUYHICTD [4].

MeToto paHoi poboTn 6yno ekcnepumeHTasribHe OOCHigXEeHHS BrfuBy
aokcopyOiumHy Ha npouecu NOJ1 B TKaHWMHaX nNediHKM B 3anexHocTi Big
TpuBanocTi BBEOEHHSA npenapary.

EkcnepumeHT Oyno npoBegeHo Ha 15 6inux 6Ge3nopogHux Lypax-
camusax macor 220-260 r. WypiB yTpumyBanu Ha cTaHO4apTHOMY pauioHi
BiBapito. [JokcopybiunH (gokcopyOiumH, nokcopybiumH rigpoxnopug, CiHgaH
dapma CPJl1, PymyHis) BBogMnun TBapMHam BHYTPILUHLOM A30BO B 03I 5 Mr/kr
Macu Tina 1 pas Ha TxgeHb. TBapuH 6yno posaineHo Ha 3 rpynu: wypam 1-1
rpynu OokcopybiumMH BBOOMMKM MPOTArOM TPbOX TWXKHIB, LWypam 2-1 rpynu —
NPOTAroM 5-TW TUXKHIB, LLlypaM i3 KOHTPOSIbHOI rpynun npenapart He BBOAMUBCA.
TBapuH pekaniTyBanu 4epe3 goby nicna ocTaHHbOI iHekuil. [dekanitauiqa
npoBogunacsa 3 ypaxyBaHHsM Bumor MikHapogHOT KOHBEHLUl, Wwoao npasun
r'YMaHHOro NOBOAXKEHHS 3 TBapMHaMW.

BwmicT npoaykTiB ninonepokcugadil ouiHoBanu 3a piBHeM KapOOHiNbHUX
CMNONyK, SKi gaoTb 3adapboBaHuin KoMMNNeke i3 2-TiobapbiTypOoBOK KUCIOTO
(TBKAT) 3a HopmanbHUX YMOB Ta 3a iHaykuii MOJT Fe** (TBKA..) [1]. CTaH
cuctemun AO3 ouiHOBanu 3a akTUBHICTIO cynepokcuaaucmyTasm (CO[) [7] Ta
katanasn (KAT) [3]. AKTUBHICTb anaHiHamiHoTpaHcdepasun (AJ1T) BusHavanm
3a MeTogoM [2]. BumsHayeHHsa [OocnigKyBaHMX MNOKa3HUKIB BiabyBanocs B
romoreHatax nediHku, aktmBHicTb AJIT gooaTkoBO BM3Hayanu B cuvpoBaTLi
KpoBi. [lokasHuMKkM nepepaxoByBann Ha Mr 6inka, KOHUEHTpaUilo HKoro
Bu3Hadanu 3a metogom [8]. OTpumaHi pesynbtatn obpobnsanu metogamm
BapiauinHol ctatuctukm 3a gonomorot nporpamm MS Office Excel 2010.
[OCTOBIpHICTb Pi3HULI OBOX CepefHiX BenuyuH ouiHBanu 3a t-kputepiem
CTtblogeHTa.

3acTocyBaHHSA OOKCOPYOBILUUHY Npm3Besio 4O AOCTOBIPHOro 36inbLUeHHS
BMmicTy TBKAIT gk crnoHTaHHOro, Ttak i iHOYKOBAHOro B TKaHMHaX MeYiHKK
wypis. licna Tpbox TWXKHIB BBeAeHHS npenapaty BmicT TBKAIT 30inbwimBecA
Ha 56% (p<0.01), a Bmict TBKAyx - Ha 109% (p<0.001) nopiBHAHO 3
KOHTponem. [TaTntwkHeBe BBeAEHHS npenapaty nNpu3sBoausio o
30inbweHHAa BMicTy TBKAT Ha 82% (p<0.001), a BmicTt TBKA;« OyB OinbLunm
Ha 76% (p<0.001) nOpPIBHAHO 3 KOHTpoOrem. 3pOCTaHHSA BMICTY MNPOAYKTIB
NepOKCUAHOro OKUCIEHHS inigiB B romMmoreHarax neviHku gocrigHux TBapwH,
LLIO OTpUMYyBanun SOKCopybiuuH, cBigUMTb NPo iHTeHcudikauito npouecis MOJI
Ha (POHI 3acTocyBaHHA UUTOCTATUKIB [5]. MOXNMBO, 3pOCTaHHA MOKa3HMKIB
TBKATI cBiguMTb NPO NOLIKOLAXKEHHS NeYiHKK gokcopybiumHom [9].

lLlo cTocyeTbCcA aHTUOKCUOAHTHUX epMeHTiB — 6yno BigMideHo
AOCTOBipHE 30iNblUEHHS akTUMBHOCTI KaTanasu. [licna TpboX TWXKHIB
3aCTOCyBaHHS MnpenapaTty akTMBHICTb KaTanasn B nediHui 3pocrna Ha 40%
(p=<0.001). AKTUBHICTb pepMeHTy nicnd 5-TM TWXKHIB 3aCTOCYBaHHH
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npenapaTty Aewo 3HM3MUNachb MOPIBHAHO i3 MOKasHUKaMun TBApWH i3 1-1 rpynu,
ogHak BOHa 6yna Oinbwot Ha 29% (p<0.001) BIiQHOCHO MOKa3HWUKIB
KOHTPOMbHOT rpynu. 3MiHM B akTnBHOCTI CO/l yepes Tpu TWXKHI 3aCTOCYBaHHS
AOKCopyOiUuMHY He 6ynu CTaTUCTUYHO 3HA4yWMMKW, OAHaK MOKa3HUKU
aktusHocti CO B gpyrin rpyni 6ynu 6inbwimn Ha 17% (p<0.05) nopiBHAHO 3
KOHTponem. B poboTi [9] Byno npoaeMOHCTPOBAHO 3POCTaHHA aKTMBHOCTI
aHTMOKCUAOAHTHMX (DEPMEHTIB B KITiTUMHAX MNEeYiHKK NpWU BMAAKUBI JOKCOPYBILUMHY.
B iHWnx poboTax, ge focnimkyBaBcsa BNAWB Pi3HUX 403 AOKCOPYDILMHY Ha
aHTMOKCUAOAHTHI epMeHTH, NOBIAOMMANOCA NPO 3MEHLUEHHA KaTanasHol Ta
CynepoKCuagMcMyTasHol akTMBHOCTI B KpoBi [4] Ta neuiHui [5]. ImoBipHO,
depmeHT AO 3axucTy OyayTb TOHKO pearyBaTu 3anexHo Big [o3n Ta
TepMiHy BBeAEHHS AOKCOpYOiLunHy [5].

LLlo cTtocyetbca nokasHukiB AJIT, MOPIBHAHO 3 KOHTPOSIEM B KPOBI
AocnigHux TBapuH 6yno BigMIYEHO [OCTOBiIpHE 30iNblUeHHs aKTUBHOCTI
depmeHTty B 1-u 1a 2- rpyni Ha 75% (p<0.01) ta 116% (p<0.001)
BignosigHo. LWo cTtocyetbca aktmBHocTi AJIT B nedviHuUi, 3acTocyBaHHA
AOKCOPYOILMHY NPOTArOM TPbOX TUXKHIB MPU3BESIO 00 HE3HAYHOIO 3HMKEHHS
aKTUBHOCTI pepMeHTy, oHaK Ui 3MiHM He Bynu cTaTUCTUYHO 3Hadvywumun. B
neviHui WypiB, AeKaniToBaHUX Ha 5-U TWXKOEHb eKCrepuMeHTy, BigMiYaeTbCcsA
aocTtoBipHe 3MeHweHHA aktmBHocTi AJlT B 2,3 (p<0.05) pasn nopiBHAHO 3
KOHTpOSeM. AnaHiHamiHOTpaHcdepasa BBaXXa€eTbCH LUTONITUYHUM
iHOnKaTopHUM  pepmeHTOM. [ligBUWEHHS I aKTMBHOCTI B KPOBIi MOXe
CBIQUMTM NPO renaToOTOKCUMYHY Aito gokcopybiunHy [4]. Takox Ha JooHi
3pocTaHHsa aktmHOCTI AJlT B kpoBi 6yno BigMi4EHO 3MEHLUEHHSA aKTUBHOCTI
Lboro pepMeHTy B nediHui JocnigHux TBapuvH. [eski aBTopu BBaXarwTb, LLO
NiABULLIEHHS PiBHA TpaHcepasHOT aKTUBHOCTI B KPOBI MOXe BYTU NPUYNHOIO
BUTOKY (DEPMEHTY B KPOB'SiHE PYCrio i3 KIITUH NeYiHKN, MeMOpaHu SKuX
YLWKOKYHOTBbCA B pe3ynbTaTi JoKcopyDiumH-iHgykoBaHMx npouecis MOJ1 [10].

OTpumaHi B pesynbTaTi OOCNIIKEHHA BNAMBY OOKCOPYOILUMHY Ha CTaH
NedviHkn WypiB OaHi OEeMOHCTPYKTb, WO MOPIBHAHO 3 1-t0 rpynoto, B
romoreHartax nedviHku wypis i3 2-i rpynu Bmict TBKA 6yB Ginbwunn Ha 16%,
akTuBHicTe CO[l 6yna Ginbwot Ha 14% (p<0.05), a aKkTMBHICTb KaTanasu
3HM3nnacb Ha 8% (p<0.05); aktmeHicTb AJIT B nnasmi KpoBi 3pocna Ha 24%
(p=0.05), a B neviHui ameHwwunaca B 2,2 (p<0.05) pasu.

Buxogsum 3 uboro, MOXHa 3pobMTU BUCHOBOK, WO TpuBanicTb
3aCTOCyBaHHS OOKCOPYOILMHY NPsIMO KOpente 3 renatoTOKCUYHICTIO. BinblLu
AOBroTpMBanum npumom npenapaTty cnpusie iHTeHcudikauil npouecis MO/,
npu3BoaMTL OO0 3MiH aKTMBHOCTEN aHTUOKCUMAAHTHUX QepMeHTiB Ta
CNPUYNHSAE 30iNbLUEHHS KiNbKOCTI MNOLKOIKEHNX renaToLuTIB.
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AKTUBHICTb CyKUMHaTAerigporeHasun Ta 2-okcornyrapartaerigporeHasm y
M’SI30BUX TKaHWUHaX ryceu 3a Ail po3ynHy MeHaAioHy B nepioa paHHbLOro
NocTHaTanbHOro OHTOreHe3y

MenimononbcbKul OepxasHuU rnedazoeivHul yHieepcumem iMeHi boedaHa
XMernbHUUbKo20, YKpaiHa

B pabote paccmatpuBaeTcs BnusiHMe pactBopa ButammHa K;  Ha
MHTEHCMBHOCTb paboTbl gervgporeHas uukna Kpebca B nonepedHononocaTomn
MbILLEYHOWN TKaHN N cepaevyHon MbllLe. YCTaHOBMEHO, YTO pacTBOpP MeHaguoHa B
BblOpaHHOMW  KOHUEHTpauun, Bbl3blBaeT o0b6llee MOBbIlEHNE  aKTUBHOCTU
aerngporeHas mmokapaa, U NOHMXEHWEe NX akTUBHOCTU B CKENETHbIX MblLLaX.

KniouyeBble cnoBa: germgporeHasbl, MeHaguoH, uukn Kpebca, muokapa,
CKeneTHble MbILLbI.

The paper examines influence of vitamin K3 solution on the activity of Krebs
cycle dehydrogenases in the striated muscle tissue and heart muscle. It was found
that the menadione solution at chosen concentration causes a general increase in
the activity of myocardial dehydrogenases, and decrease of their activity in skeletal
muscles.

Key words: dehydrogenases, menadione, Krebs cycle, myocardium, skeletal
muscles.

[MoxigHi XiHOHIB BOMNOAIOTL LUMPOKUM CMEKTPOM BionoriYHOI akTUBHOCTI, i
BUKOPUCTOBYIKOTLCA SK TepaneBTUYHI, aHTunapasuTapHi npenapatu Ta
CTUMYIIATOPU POCTY KULWIKOBOT Mikpodonopu [2,6,7]. o3nTuBHMA BRNUB
3anexuTb Big 6ygosu GiYHOro naHutora, gka 3yMOBIOE MONAPHICTb NOXIAHMUX,
LLIO peryrioe IXHiM 3B’A30K i3 KOMMNOHEHTaMW AuxanbHOro nadutora [6]. Tak
MeHagioH (2-meTun-1,4-HadPTOXIHOH)  34aTeH  MOMIPHO  nigcunoBaTn
TpaHCMoOpPT €eNiekKTPoHiB [6,7], WO NOB'A3aHO 3 MOro BUCOKOK MOSMSAPHICTIO
MOPIBHAHO 3 (HWWMW €EHOOrEHHUMKM XiHOHaMW, TakuMW, Hanpuknag, sk
ybixiHoH Q1o [5]. 3 iHworo 6oky, K3 BUKNMKae penokCc 3CyBW B KIiTUHI HAK
NPOOKCUAAHT i reHepye cynepokcua pagukanu [4], wo, B CBOK 4vepry, iHOyKye
poboty cuctemn AO3, peakux perigporeHas i guxanbHOro nadutora y
OAHOKMNITUHHMX OpPraHi3aMiB Ta B TKaHMHaX NedviHku wypis [6,5,8]. ocnigpkeHHs
pobotn perigporeHas UTK pisHMx TuniB M’130BOT TKaHMHW rycen MaroTb
PO3KPUTM MEXaHi3MU IXHbOI AMHaMIKM 3anexHO Big CTyneHs ChOoXUBaHHA
KACHIO TKaHMHaMu, WO Moxe O6yTn KopuCcHMM ans Bubopy npaBUibHOI
cTpaTerii 3acToCyBaHHS [aHoOro npenapaTty Ta 36anaHcoBaHOro pauioHy
rofisni NTUL.

MeToro gaHoi poboTtn 6yno gocnifKeHHs BANUBY po3ynHy BiTamiHy Kz Ha
IHTEHCUBHICTb poboTu aerigporeHas uukny Kpebca B pisHUX TUnNax M’si30BOI
TKaHWHW rycemn Npu 3aCTOCyBaHHi PO34MHY i3 KOHLUEeHTpauieto 10 me/n.
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AKTUBHICTb 2-oKcornyTtapaTtaerigporeHasn (2-OGD) ckeneTHux M'qsiB
XapakTepusyBanacb JOCTOBIPHUM 3HWXKEHHSIM akTUBHOCTI Ha 25,5 % (p<0.05)
Ha 5-1 TMXOEeHb 3aCTOCYyBaHHA npenapary, Wwo, MOXIMBO, € HACMiAKOM y4yacTi
2-OKCOrnyTapoBOi KUCNOTM B HenTpanisauil BiNbHUX pagukanis [3],
iHOyKOBaHMX MeHagioHoMm [8]. Y Miokapai cuTyauia Oyna iHWwow: yepes 5
TWXKHIB 3aCTOCYBaHHSA Npenaparty akTuBHiCcTb 2-OGD gocnigHol rpynu rycen B
1,79 pasu (p<0.001) nepeBuLimna BigMOBIAHUN KOHTPOMBbHUI NOKa3HUK. Take
nigBuLLeHHs aktuBHoCTI 2-OGD € Hacnigkom komnnekcy akTopis, 30Kpema,
LUBUOKOCTI CNOXUBAHHA KUCHIO Ta 34aTHOCTI Miokapay BukopuctoByBaTtn XK
SIK OCHOBHUW €eHepreTuyHuin cybcTtpaT, i, TakmMm 4YMHOM, nigcunoBaTtn IX
NepeTBOPEHHS Y HaANPSMKY 3HWKEHHA HeHacW4eHOCTI MinigHux cybceTparis i,
BiANOBIQHO, NiABULLEHHSA PE3NCTEHTHOCTI KNITUH 40 ywkomkytoyol gil APO [1]
Ta 0gHOYacHOro BigHOBNEHHs nyny cybctpartis LI TK.

Ha Ttni 3actocyBaHHA npenapaTy akTUBHICTb CyKUMHaATOerigporeHasmu
(SD) ckeneTHuUX M'A3iB XapaKTepu3yeTbCA LOCTOBIPHMMW KOMMBAHHSMWU B
nepwi 3 TWXHi: Ha 7- i 21-wy noby uen nokasHuk 6yB Ha 20,8-28,8 % (p<0.05)
HWXKYMI 3@ KOHTPOSb, a Ha 14-Ty goby nepesuwms oro Ha 42,3 % (p<0.01).
Y Miokapgi xapaktep 3MiH aKTMBHOCTI LbOro oepMeHTy MaB MpOTUNEXHUN
xapakTep: aktuHictb SD gocnigHoi rpynu 6yna BULLOK 3a KOHTpOnb Ha 14-,
28- i 35-1y poby. Hanbinbwa pisHuua 92,8 % (p<0.01) cnocTepiranacb Ha
28-my poby 3actocyBaHHA MeHagdioHy. AKTMBI3aUis [JaHOro eHs3umy B
Miokapai Moxe OyTu noB’A3aHa i3 HaKOMUYEHHAM CyKUMHAaTy, SGKUA €
NPOAYKTOM [OeKapbOoKCUIOBaAHHA 2-OKCOrfyTapoBOl KUCNOTU B NPOLECI
HenTpanisauil APO, Aki B NEeBHIiN KiNbKOCTI YTBOPKOKTHCA 3a Ail MeHaioHy,
agke Bigomo, wo pobota LUTK moxe nigTpymyBaTuUCb HaBiTb B YyMOBax
rMMBOOKOro OKCMAALiIMHOro CTPeCy, SKLWO a-KeTornytapaTt noctadaeTbCcs Yyepes
LUNAX nepeamMiHyBaHHSA anaHiny i acnaptaty [3]. NigBuweHHa aktusHocTi SD
y CKeneTHMX M’a3ax Ha 14-y Ooly, MOXNMBO, TaKOX 3YMOBMEHI UMMM
3CyBaMu, a 3HWKEHHS aKTUBHOCTI B iHLLIXX TOYKax gocnigy, weualle 3a Bce, €
HacnigKoM HaOXoLKeHHs i3 DKel BUCOKMX [O03 pPevYOBWH, 3OaTHUX
NigcUNoBaT TOKCUYHY Aito 2-MmeTun-1,4-HadpTOXiIHOHY, TaknX, Hanpuknag, sk
ackopbar [4].

BucHoBKKW. BcTaHOBEHO, WO pO34YMH MeHafioHy Yy BubpaHin [o03i
BUKNIMKAE 3aranbHe nNiABULLEHHS aKTUBHOCTI derigporeHas Miokapay
MOPIBHSAHO i3 KOHTPOSLHOK PYMNol, Y CKENETHUX M’A3aX HaBMaku MpOBOKYE
IXHE 3HWXEHHSA. Taki 3cyBu, LWBMALIE 3a BCe, € HACMILKOM CMPOBOKOBAHOIO
BiTamiHoM K3 nigBULLEHHA TreHepauil BifNbHUX pagukanis y Mexax
@i3ionoriyHol  HopMKM, WO Mae TepaneBTUYHUA XapakTep. 3aranbHi
BiAMIHHOCTI B AMHaMIUi €H3UMIB MiXX Pi3BHUMUW TUNaMKU M’SI30BOT TKAHUHM Ha THi
3aCTOCyBaHHA  npenapaty  3YMOBMEHi  IXHIMW  TiICTOXIMiYHUMKW  Ta
dyHKLiOHaNbHUMKN 0COBNMBOCTAMM.
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YK 565.76 (476)
raBpuntok H.U., JTanwa HO.B.

Boxbun kopoBku (Coleoptera, Coccinellidae) ropoaa bapaHoBuum
(Benapychb).

bapaHosu4ckul eocydapcmeeHHbIU yHugepcumem,
Pecniybnuka benapych

The article describes the species structure and habitat distribution of
Coccinellidae in Baranovichi (Belarus).

CtaTbssi onucbiBaeT pacnpeneneHve wn cpegbl obutaHma Coccinellidae B
bapaHoBuyax (benapychb).

KnoueBble cnoBa: Coleoptera, Coccinellidae, hayHa, benapycs.

Boxbn kopoku (Coccinellidae)— ceMencTBO XYKOB HacquTbiBalOLLne
bonee 4000.. Ha Tepputopun benapycu M3BECTHO OrpaHuM4YeHHOEe 4YUCIOo
paboT, NOCBALLEHHbIX AaHHOMY cemencTtsy [3, 4, 5, 6, 7]. B HacToswwee
BPEMS C TEPPUTOPUN CTPaHbl M3BECTHO 48 BUOOB BOXbMX KOPOBOK [6].

N3ydeHne OOXbUX KOPOBOK Ha Tepputopun benapycum HadmHaeTcsa C
pabotbel H.M. ApHonbaa «KaTtanor Hacekombix Morunesckon rydbepHum» [2].
Hemanbin BkNag B U3ydeHne 60xbux koposok Been B.U. Kypunos, B cBoeu
paboTe Obina gaHa oueHka 3PEEKTUBHOCTM KOKUMHENNUA B YMEHbLUEHUN
YMCNEHHOCTU TNEN Ha pacTeHuax Ha Tepputopun benapycu [5]. [1Be paboThl
C.B. byrm n E.C. WananeHok Obinn NocBsWeHbl KOKUMHeNIMgam 3akasHuka
«Hannbokckaa nywa» n dpayHe 60xmx kopoBok benapycu B uenom [3, 4].

MaTepuanom gna aaHHoM paboTbl NOCAYXUAK COOpbl HA TeppPUTOPUM
BapaHosnyen B 2015-2016 rogax. C6bop maTepmana ocywecTBnsancd
CTaHOapTHbIMW MeTodaMu (KOLLUEHWE 3HTOMOSIOTMYECKMM CaykoM, PYYHOM
cbop u T.4.). CH0p XKYKOB MPOU3BOAUIICA B pasnnyHbIX ypboakocuctemax
(neconoscel, CyxoOonbHbIW Nyr, Napku, cagbl, oropoabl 1 T.4.).

[aHHasa cBogka siBnsieTcs nepson padoTton, noceaweHHon Coccinellidae
ypbaHunsupoBaHHblX  Tepputopun  benapycn. B 4yacTHocTm  ropoga
BapaHoBuun. Huxe npmMBoguTCSa CNUCOK BMAOB, 3aPUKCUPOBaHHbLIX B ropose

BapaHoBuuw.

Aphidecta obliterate (LINNAEUS, 1758) — Acdmaekta obnutepata

Coccinella septempunctata (LINNAEUS, 1758) — KopoBka 60Xbs
ceMunToyeyHas

Coccinula  quatuordecimpustata  (LINNAEUS, 1758) - KopoBka
YyeTblpHagLaTUTOHeYHas

Coccinula quatuordecimpustulata ( DOBZHANSKY, 1925) — KoHuwnHyna

YeTbIpHaAAUATUMATHNCTAA,
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Hippodamia tredecimpunctata  (LINNAEUS, 1758) —  KopoBka
TpMHaguaTMTOYEeYHas

Oenopia Conglobate (LINNAEUS, 1758) — KopoBka 3epHUCTas

Propylea quatuordecimpunctata (LINNAEUS, 1758)— Mponunesa
YyeTblpHagLUaTUTOHeYHas

Psyllobora  vigintiduopunctata  (LINNAEUS, 1758)— [lcunnobopa

ABaguaTMaByXTovEeYHas

Semiadalia notate (LINNAEUS, 1758)—KopoBka ogMHagLaTMnATHUCTas

Subcoccinella vigintiquatuorpunctata FABRICIUS, 1787—kopoBKa
nwouepHoBasa Tytthaspis sedecimpunctata (LINNAEUS, 1758)— KopoBka
LuecTHagUuaTuTo4eyHas.

Ivanpyowme nosvummn cpegm 6oXbUX KOPOBOK MO OTHOCUTENBbHOMY
ob6MNNI0 Ha Cyxo4ofbHbIX fyrax B 4epTe ropoga 3aHUMaeT nponumns
yeTblpHaguaTutodedHasa Propylea quatuordecimpunctata (28%). Takke
AOBONbHO MHoOrodmcrneHHbl KoHuuHyna 4eTtbipHaguatutodedHas Coccinula
quatuordecimpustulata (19%) n KopoBka wwecTHaguatutodeyHas Tytthaspis
sedecimpunctata (17%). [LOpyrve Buabl WMEKT OTHOCUTENbHOE obunue
mMeHbe 10%.

Hanbonbluee yncno BuaoB Obino 3auKCMpoBaHO B CYXOAOSbHbIX fyrax
(10 BupoB). HekoTopble Buabl OO0XbWX KOPOBOK BCTpPEYanunCb Kak B
necononocax, Tak U Ha CyXxo4ombHbIX fyrax.

ABTOpbI BblpaXatdT WUCKPEHHIOK MNPU3HATENbHOCTb 3a NpegocTaBneHne
mMatepuana ansa obpaboTtkm mn obuwiee pykoBoACTBO paboTton KaHaupaTy
buonornyecknx Hayk C.K. PbiHoeBudy (BapaHeoBUYCKMW rocydapCTBEHHbIN
yHuBepcuteT, bapaHoBuun, benapychb).

JlntepaTypa

1. AnekcaHgposud, O.P. Katanor »ecTkokpbinblx  benopycumn /
O.P. Anekcangposud, WU.K. JlonatkmH, A. Q. lNucaHeHko, B.A. LinHkeswnuy,
C.M. CHutko. - MH: @DoHL (yHOaMeHTanbHbIX  UCCeaoBaHumn
Pecnybnuku Benapyco, 1996. — 125 c.

2. ApHonba, H.M. Katanor Hacekomblx Morunesckon ry6epHun./H.M.
ApHonba.- Cn6., 1902

3. byra, C.B. O630op dayHbl koHumHennug (Coleoptera, Coccinellidae)
Benapycun //®ayHa n akonorus xxectkokpblnbix benopyccun. / C.B. byra,
E.C. WananeHok. — MH.: HaByka i TaxHika, 1991. - C. 111-121.

4. byra, C.B. dayHa wun craumanbHoe pacnpenefieHne KoKunHennua
3akasHuka «Hanmnbokckas nywa» // buonormyeckne OCHOBbLI OCBOEHUA,
PEKOHCTPYKUMUM U OXpaHbl XMBOTHOro mupa benapycu / C.B. byra,
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E.C. lWananeHok. - Tes. gokn. 5 3oon. koHop. benopyckon CCP, 1983. -
C. 142-143.

Kypunos, B.N. OueHka adpdektmBHoCcTM koHuuHennug (Coleoptera,
Coccinellidae) n gpyrux aHTOMOMaroB B CHMXEHUU YACIIEHHOCTU TNen Ha
kapTodene B ycrnosuax benopycun / B.A. Kypunos — buonornyeckum
meToq 6opbbbl ¢ Bpeautenamm pacteHun, 1968 — C. 225-228.
Mpuwenuunk, O.B. WnnwocTtpaTuBHbIA onpeaennutesib XyKoB O0XbUX
kopoBok (Coleoptera, Coccinellidae) bBbenapycu/ O.B. [puwenyuk,
B.A. LnHkeBuWY - meTtogumyeckoe pykosoacTteo.-MuHck:BIT1Y, 2009.- 2 c.
Pagokesny, A.N. ®dayHa, Guonorma v nofsesHas ponb KOHUMHEeNNua
(Coleoptera, Coccinelliolae)./ A.N. Pagkesuy. — Tp. Buteb. lNea. NH-Ta.
Bein. 2, 1940. C. 55-93.
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YK 598.12+51.9
Hos6bHs N.B., dopouyyk B.IT.

Mcnonb3BaHne Metoaa pnyKTyupylowen aCuUMMeTpUM ANs OLeHKU
YCITIOBUMA OOUTaHUS NPbLITKON AillepuLbl Ha TeppuTopum JlyraHWmHbI

OY «JlyzaHckul HayuoHarsbHbIU yHUsepcumem umeHuU Tapaca Llleg4eHKo»,
YKpaunHa

B paHHOM cTaTtbe npousBedeH aHanua acuMmmeTpun bunartepanbHbIX
NPU3HaKoB Yy MONynAUMA MNPbITKOM Awepuubl, obuTalwux Ha TeppuTopun
JlyraHwmHbl. HaHHble NpoABNeHUs dnyKTYynpyroLlen acuMmmeTpun
paccMaTpuBalTCA Kak OuMOMHAMKATOP COCTOSAHUSA  MNPUPOAHOW  cpedbl Ha
nccnegyemblx Tepputopuax. AHanM3MpyroTCAa nokasarenuv YyewymndyaTtoro nokposa y
Aawepud. Ha ocHoBe MpoBedeHHOro WccregoBaHUs Mpou3BedeHa OueHka U
CpaBHeHMe YCroBuA OBUTaHUA NONynsAuUMA MNPbITKOW Awepuubl B MPUPOLHbIX
3anoBegHukax Nposanbckas n CTpenbLoBCcKasa CTenb, B OKPEeCTHOCTAX . JlyraHcka
n nrr. ViBaHoBka.

In this article, an analysis of the asymmetry of bilateral characters in
populations of the lizard swarms inhabiting the territory of the Luhansk region is
made. These manifestations of fluctuating asymmetry are considered as a
bioindicator of the state of the natural environment in the studied territories. The
indicators of scaly cover in lizards. On the basis of the study, an assessment and
comparison of the habitat conditions of populations that can be used in the natural
reserves of the Provalskaya and Streltsovskaya steppes have been made, in the
vicinity of the city of Lugansk and the town of Lugansk. lvanovka.

KnioueBble cnoBa: nykTyupylowas acuMMeTpusi, npbiTkas suepuua,
OGUOMOHUTOPWUHT, YellynyaTbli NOKPOB, OunaTepanbHble NPU3HaKW.

[lo MHeHMIO crneunanucToB, Mepon CTaburbHOCTU pa3BUTUS OpraHu3Ma
MOXET CNyXUTb ryKTynpylowas acummeTpus bunaTteparbHbIX MPU3HaKoB
(3axapos, 2000). [MogoOHbIM aHanu3 [aeT BO3MOXHOCTb MNpPOBeaEeHUS
9KOMOrM4YeckKoro MOHUTOPUHIa COCTOSIHUS OKpyXawuwlen cpefbl, 4TO, Ha
CErofHAWHNA OeHb, ABNAETCH akTyaribHOW 3agadven.

Llenbto  pgaHHOM paboTbl ABMSETCS OueHKa ycnoBun obuTaHud
nonynauun NpbITKON Awepuubl Ha TeppuTopumn JTyraHWmnHbl NyTeM N3yYyeHus
HapyLleHun dunartepanbHON CUMMETPUN.

O6bekToM uccnegoBaHuM Oblnn  BblGpaHbl  NONYNAUMW  MPbITKOW
Aawepwuubl (Lacerta agilis L.) n3 pasnuyHbix MectoobutaHum JlyraHwuHbl.

[Ona BbINONHEHUW pOaHHoW paboTbl MaTtepuan ©Obln cobpaH B
pesyrnbTarte nosiesBbiX UccrnenoBaHudax, npoeeneHHblx B nepuog ¢ 2015 r. no
a 2016 r. B okpecTHocTax r. JlyraHcka (cobpaHo 20 9k3.) u nrt. MiBaHOBKa
(cobpaHo 14 9k3.). Takke Obln M3yyeH MaTepuan OHAOBbLIX KOMNEKLUN
soomyses JIHY um. T. I'. WeB4eHko: cbopbl M3 NPUPOLHOro 3anoBedHMKa
«lMpoBanbckas ctenb» (11 9k3.) n «CTpenbuosckasa ctenb» (14 9k3.).

B cooTBeTCcTBUM C UeNbO uUccnenoBaHus, OblM  pacCMOTPEHbI
HapyLLIeHNs B pa3BUTUM YellyrnyaToro NoKpoBa Allepul, XapakTepusyemble
obLwenpuHATEIMKU Nokasatensamun (baHHukos n gp., 1997; Abnokos, 1976).

110



3oonorivyHi gocnigXeHHs

HapyweHna  OunatepanbHoOM  cummeTpum  wm3dydanuce y 10
MepeCcTUYeCcKux npusHakos: P.fm. — 4yncno 6efpeHHbIX Nop Ha Kaxaown Hore,
Na. — KonnyectBO 3a4HEHOCOBbIX LUMTKOB, LOr. — KOSINYECTBO CKYIOBbIX
wntkoB, Na.+Lor. — cymmMa 3aHEHOCOBbLIX M CKYNOBbIX WMWTKOB, S.lab. —
KONMMYECTBO HWXHEryOHbIX LWMUTKOB, HY — KONMMYECTBO HWXKHEYESHOCTHbIX
wntkoB, Lab.1 un Lab.2 — KONMUYECTBO HWXKHEryOHbIX LWWTKOB [0
NO4rMasHMYHOro LWKUTKa M nocne Hero, BP — 4ncno BepXHEepPeCHUYHbIX
LLUNTKOB, LBL|B — KONMYECTBO WMTKOB BOKPYT LLEHTPanbHOBUCOYHOIO LWUTKA.

OueHka CcTabunnNbHOCTU Pas3BUTUS XUBOTHbBIX MPOBOAMNACE N0 METOANKE
paspabotaHHon B. M. 3axaposbim (2000), B COOTBETCTBUM C KOTOPOW
paccuYnTbiBaNnCb Yactota acCMMETPUYHOro nposierieHns Ha ocobb (YAIO):
OTHOLWIEHWe u4ucna ocoben C acUMMETPUYHbIM MNPOSIBIEHMEM [OaHHOro
npu3Haka K obwemMy 4ucny wuccriegyemblx ocoben, a Takke 4acoTa
acMMMeETPUYHOro nposiBrieHns Ha npudHak (YATIM): 3HayeHuMe 4ucna
aCUMMETPUYHBIX MNPU3HAKOB, UMewLWwmxca y ocobu, K obwemy uyucny
nccrnegyemblx  MNPU3HaAKoB. WM3mepeHna  Mpu3HaKkoB  NPOBOAUNUCHE B
COOTBETCTBUM C  OOLLENPUHATBIMM  MeToaMKaMu  MOPdOMETPUYECKOro
n3yyeHna awepu (A6nokos un gp., 1976; Wepbak v gp., 1989).

[Mpn M3ydeHUn YewynyaTtoro nNokposa ocoben nonynaumn suepuy, m3s
oKpecTHocTeu . JlyraHcka 6o obHapyXeHbl HapyLleHna cUMMeTpun no 7
npusHakam: P. fm., Na, Na.+Lor., Lab.1, S.lab, BP, LBL|B. CpenHee
3HayYeHne 4acToTbl acUMMETPUYHOro nposiBneHns Ha ocobb (YAIO)
coctasnsano 10,0%. CpegHAa yactoTa acCUMETPUYHOro MNPOSBIEHUS Ha
npuaHak (YAMMM) — 9,5%.

[Mpyn nM3ydeHun ctabunbHOCTU pas3BuTUA Awepul, NMpoBanbckon cTenu
HapyLLUeHNs cCMMMeTpUM BrunaTteparnbHbIX MPU3HAKOB BbIM 0OHapYyXeHbl No 5
nokazarenam: P.fm., Lab.1, H4Y, BP, LBLIB. CpegHee 3HayeHMe 4acToThl
acMMMeTpUYHOro nposierneHns Ha ocobb (YAIMO) coctasnano 10,0%.
CpenHada 4actota acuMMmeTpudHoro npoasneHna Ha npusHak (YAMM) — 9,1%.

B pesynbTate nccnegosaHua siwepuy, n3 3anosegHuka CtpenbuoBckad
CcTenb HapyweHne cMMmMeTpumn Oblno obHapyxeHo no 8 nokasarenam: P.fm.,
Na.+Lor., Lor., Lab.1, S.lab., HY, BP, LlIBLIB. YcTaHOBNEHO, YTO CpeaHsis
yactoTa acuMMeTpUYHOro nposiBfieHnsa Ha ocobb (YAIMO) cocrtaesnsana
12,0%. CpegHss 4acTtoTa acCUMETPUYHOro nposiBneHus Ha npusHak (YATM)
-11,4%.

[Mpn wmn3yyeHnn ocoben nonynauMn Awepul, U3 OKPEeCTHOCTeW nrT.
MBaHOBKa, obuTalowen Ha MHTEHCUMBHO MWCNonb3yeMoM nactbuwe, 6binu
OTMEYeHbl HapyLeHUs CUMMETPUN YellyrnyaToro nNokposa no 7 Npu3Hakam:
P.fm., Na., Na.+Lor., Lab.1, S.lab., BP, UBLIB. CpegHaa 4acTtoTa
accumeTpuyHoro nposierieHns Ha npusHak (YAIlM) coctaBnana 13,6 %.
CpenoHee 3HayeHMe 4actoTa aCUMMETPUYHOrO MPOSABNEHMA Ha 0cobb
(HAMO) -13,4 %.

3akno4yeHue. Takum o0Opas3oM, N0 U3ydeHUs  PIYKTYMpYLOLLEN
acummeTpun BbiNo BbIACHEHO, YTO AMA NONyNsaunmn Alepul, U3 OKPeCTHOCTEN
r. JlyraHcka xapakTepHO HapylleHue cummeTpum no 7, ang llpoBanbckown
ctenu — no 5-tu, ans CtpenbuoBcKon ctenu — no 8-mu, ana nrr. iBaHoBka —
no 7-Mn Npu3Hakam.
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Hanbonblune 3HavyeHne pnykTympyroLwen acummMmeTpmum obHapyXeHbl B
nonynauum swepul, M3 OKpecTHocTen nrt. KMBaHoBka, rge HapyllueHus
CUMMETPUN OTMEYEHO NOo 7 npusHakam u cpegHue 3HadveHna YAMNO = 13,4%;
YAIM = 13,6%. A Takke B CTpesibLIOBCKOM CTENWU, r4e OTMEYEeHO HapyLleHne
bunaTtepanbHOM CMMMETpPUKM No 8 NpusHakam, a cpeaHue 3HadeHmna YAT =
11,4%; YATTO = 12,0%.

HanmeHbline HapyleHns B CUMMETPUM YewymyaToro nokposa
OTMeYeHbl B nonynsauunu siwepuvy, 13 NpoBanbCKon cTenu, rae HapylleHue
CUMMETPUN OTMEYEHO MO S npu3Hakam, a nokasaTtenu cpefHux 3Ha4YeHuu
YAIM = 9,1%, YAITO = 10,0%.

OkpecTHOCTM T. JlyraHcka, NO CpaBHEHWUIO C APYrMMW mnccnegyembiMu
TEPPUTOPUSMU, 3aHUMAIOT NPOMEXYTOYHOE MONOXEHME: AN HUX XapaKTepHO
HapylweHne cummeTpun OGunartepanbHblX CTPYKTYp MO 7 npu3Hakam u
cpeaHee 3HayveHune YAIM = 9,5%, YAIO = 10%.

Takum o6pasom, OblNO BbIACHEHO, 4YTO 3anoBefdHuK CTpenboBCKas
ctenb M Nrr. ViBaHoBKa MMeEKT HaumMeHee OnaronpusaTHble YCrnoBus AN
obuTaHua nonynsauun SAwepud, a Haubornee 6naronpusTHble YCNOBUS
xapaktepHbl onga lMpoBanbckon ctenu. B JlyraHcke ycnosust nx obutaHud
MeHee bnaronpuaTHble, Yem B [poBanbCckon cTenn, NOCKosibKy, HECMOTPS Ha
oanHakoBble 3HayeHna YAIO, HapyweHue OwunartepanbHON CUMMETPUM
OTMeYeHOo rno 6ornbLuemMy KONiM4yecTBy NPU3HaKOB.

He GnaronpuaTtHble ycnosus cpefbl 0butaHmna suiepul B 3anoBegHuKe
CTpenbuoBckasa cTenb OOYCNOBMEHO HanuyuMem BepXyLKU TPpodunyeckon
nMpamugbl — OBMAMEM XULWHbIX ATUL, KOTOpble WMMW NUTaKTCS (NyHWU,
KaHokn). B okpecTHocTsix r. JlyraHcka B nonynsaummn suwepuy, Takoe
Tpodpmyeckoe 3BEHO OTCYTCTBYET, HO [OBbIWIAETCHa 3HadeHne drakTtopa
becnokonctea. He 6naronpuaTHble ycrioBus obuTaHusa Ond nonynauuu
auepuy, B OKpecTHoCcTsX nrt. VBaHoBka o6ycrnoBneHbl nepeBbinacom
nactouwa KpynHbIM poraTbiM CKOTOM, 4YTO YyBenndmBaeT CTeneHb WX
BbleaHus1 pasnnyHbIMM XULLHUKaMW.
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YOK 598.2 (476)
NHxxnnesckunm A.J1.

TakcoHOMMYecKas CTPYKTypa opHuUTodayHbl r. BapaHoBuun

BapaHosu4ckuli 20cydapcmeeHHblil yHugepcumem, benapych

B cratbe oTobpaxkeHa KadecTBEHHas M KONMMYECTBEHHAA XapaKTepucTuka
TaKCOHOMMUYECKOWN CTPYKTYpbl OpHUTOdayHbI . bapaHoBuuun. [Jaetca nHgpopmauyms
O BMOOBOM pasHoobpa3uv ntuul, npeobnagarowmx ceMencrteax B pasHble Ce30Hbl
roga. CtaTtbsi COOAEPXKUT WMHMOPMALUMIO O HAXOXOEHUN PedKuX U OXpaHsAeMblX
BWOOB NTUL, HA TeppuUTOpUM ropoaa.

The article displays the qualitative and quantitative characteristics of
taxonomic structure of the birds of Baranovichicity. Provides information on the
species diversity of avifauna, the predominant families in different seasons of the
year. This article contains information about the location of rare and protected
species of birds in the city.

KnioueBble cnoBa: r. bapaHoBu4M, OpHUTOAyHa, TakCOHOMUYeEcKas
CTPYKTYpa, peakue Buabi.

BBeaeHwue. [NTuubl SABAAOTCA BaXXHOU U HEOTHEMITEMOMN COCTaBNAIOLLEN
ropoackon opHutodayHbl. CTpyKkTypa ropofAckon OpHUTOdAayHbl NO3BONSET
cyontb 06 3KOMOrM4yecKkoM COCTOSIHUM ropofa, MnpuyeM pasfnyHbiX ero
yacten. MHorne npencraBuTenn OpPHUTOMAYHbI FOPOLOB KOHTPONUPYIOT
YNCNEHHOCTb  HACeKOMbIX W  MEfKMX  TPbI3yHOB, 4YTO  SBMSETCSH
NONOXUTESIbHLIM (PaKTOpPOM ANs psgda BUOOB XO3AWCTBEHHOW OEATENbHOCTU
yenoseka. [loMMMO 3TOro, ropod MOXET CTaTb MECTOM MPOXUBAHUA PELKUX
BWOOB NTUL, OCOBEHHO €Cnn Ha €ero TeppuUTopUM MMEKTCA pasfnuyHble
BOOHble OObEKTbI, BonbLUMEe CKOMMNEHUs 3eneHblX HacaXaeHun (reca, napkm,
cTapble knagbuwa wn T1.4.). BaxHo wu3syyeHne opHUTOhayHbl W ONS
3KOMOrM4YecKkoro npoCBELLEeHUs HaceneHus, nponaraHabl 6epexHoro u
YBaXUTENbHOIO OTHOLIEHUS K XMBOTHbIM W Mpupode BLUESIOM. Takum
obpasomM, nsyyeHme opHUTOdayHbl rOpOAOB SABMSETCS BECbMa aKTyarbHbIM
Hay4YHbIM HanpaBneHNEM.

LieneHanpaBneHHoe n3yyeHne opHutTodayHbl bapaHOBUYCKOro panoHa
n ropoga nposoautca ¢ 1995 r. [loctaToO4yHO WMPOKO MU3y4eHa opHUTOodhayHa
nonen unbTpaununm BOLAOOYUCTHBIX COOPYXEHUN ropoda (OTCTOMHUKN),
aekopatmBHoro Bogoema «CBeTunoBckoe o03epo» U npyn «XKnobuHckoe
o3epo» [9]. [loMnMo 3TOro, UMeKTCA PpparMeHTapHble AaHHble U B OpYrux
pabotax no wu3y4yeHUo OpHUTOayHbl ropoga bapaHoBuuYM u  ero
okpecTHocTten [4, 5, 6]. OgHMM K3 cocTaBnAwLWNUX HacToswen paboTobl
BbICTYNaeT BbISIBIIEHME PefKUX U OXPaHAeMblX BUOOB MTUL, 3aHECEHHbIX B
KpacHyto kHury bBenapycu, koTopble BCTpevaTbCA M Ha TeppuTtopun ropoga
[4, 5, 6].

Matepuanbl u wMeTOAbl wuccnepgoBaHua. bapaHoBuunm — ropof
obnacTtHoro nogYMHEeHusa, aaMUHUCTPATUBHbLIN LUEHTp bapaHoBuYCKOro

113



3oonorivyHi gocnigXeHHs

panioHa bpectckon obnactu. PacnonoxeH Ha bapaHoOBMYCKOW paBHMHE B
mexaypedbe LUWapbl n eé nputoka MeiwaHkn. bapaHoBuun HaxogaTcd
NpaKTUYeCKn Ha NPpAMON, coeaunHsowen obnactHon LeHTp bpecT (193 kM) n
ctonuuy MuHck (139 km) [11].

BapaHoBMYM nexart Ha paBHMHHOW MECTHOCTMW, rae nepenag BbICOT He
npesblwaeT 20 m (o1 180 go 200 m Hag ypoBHeM Mops). BeicoTa ropoga Hag
ypoBHeM mopsa coctaBnseT 193 M. [NMpoTSHKEHHOCTb ropoga — OKOMO AEBATU
KMNOMETPOB Kak C 3anaja Ha BOCTOK, TaK U C ceBepa Ha Hr; BMecte C¢ TeM
ropoa HeCKONbKO BbITAHYT (Ha 8,5 KM) B HanpasneHun c toro-3anaga (ot yn.
Bpectckon) Ha ceBepo-BocTOK (Ao yn. ®abpuyHon) n cxat (6,3 kM) B
HanpaserneHun ¢ cesepa (yn. CoBeTckad) Ha Oro-BocTtok (yn. ®poneHkosa).
Mnowaak, 3aHMMaemas ropogom, pasHa 80,66 km? (8 066 ra, (12.08.2012r.).
[MnoTHOCTb HaceneHws coctaBnsieT 6onee 3000 yenosek Ha kv [11].

Knumat B ropoge  bapaHoBuunm  ymMepeHHO-KOHTUHEHTanbHbIN,
NepeMeHHbIN C MOPCKUM, Kak BO Bcen bpectckon obnactu [11].

Tepputopus ropoga npeacrtasndeTr coboM KOMMMEKC pasHOPOAHbIX
nangwadTHbIX anemMeHToB. Ha Tepputopumn bapaHoBUY uMelTCA napku,
CKBEpPbl, Y4aCTOK MESIKONMCTBEHHOro neca. NoMmMmMo 3TOro, K TeppuTopun
3ereHbIX HacaXO4eHUM MOXHO OTHECTU U TeppuUTOpPUM roOpOACKUX Krnanbwul.
Takke, Ha TeppUTOpUM ropoga UMeKTCSA Y4acTKM C BbICOTHbIMU 30aHUSMU U
YACTHOro CeKTopa, rpaHuMyalime C OTKPbITbIMW MPOCTPaHCTBaMU fyroeB W
nonen. B rpaHuubl ropoga BXOAAT crieaylwne BOAHble OObEeKTbl: nond
GunbTpaymm BOOOOYUCTHBIX  COOPYXEeHUM ropoga (OTCTOMHUKMN),
aekopaTtmBHbln  Bogoem «CaeTurnoBckoe o03epo» W npyn «KnobuHckoe
o3epo» [11].

[ns oueHKn BMOOBOro coctasa MTUL B UCCNeayeMOM MEeCTHOCTU HaMu
NCMNONb30BannCb U NPUMEHSNNCE PasnuyHblie noaxoabl U MetToabl. B pamkax
nccrnenoBaHMa OpHUTOayHbl ropoga bapaHoBuuu, ans  ydeta ntuy
NPEUMYLLECTBEHHO NPUMEHSANCS TPAHCEKTHbBIN (MapLLPYTHbIN) yYeT [2, 3].

TpaHCeKTHbIN (MapLUPYTHbIN) Y4ET NO3BONSAET YCTAaHOBUTL, Kakne BUabl B
LenomM BCTPevyalTCs Ha u3ydaemon Tepputopun. MapwpyTel umenu
NPOTSKEHHOCTb 2—3 KM, C LUMPUHOM Y4YeTHOM nomnocbl OoT 25 Jo 75 M.
Mcnonb3oBaHue aTOro Metoga no3BONseT CpaBHUTb BUOOBOW COCTaB NTUL,
obuTalLWwmMx B pasHbIX 9KOSIOMMYECKMX YCIIOBUSX, W caenatb BbIBOL O
BNUSIHUM YenoBeka Ha pa3Hoobpasune ntuy, [2, 3].

Mcnonb3oBanuch anemMeHTbl poToydeTa n MetToga TodeyHoro yyeta [2, 3.

MeToa ToO4YeuyHbIX y4yeToB yAobGeH npu nNpoBeAeHUMU KavyeCTBEHHbIX U
KONMMWYECTBEHHbIX Yy4yeToB NTuy. [lpy 9TOM MeTode Yy4yeT NpoBOAUSICA B
Kpyrepaguycom 25-50 mMeTpoB wunn KBagpaTta C TakMMu Xe CTopoHamu. B
N3yvaemblxX TOYKax (PUKCUpoBanmncb BCe YBUOEHHbIE U YCIblLAHHbIE NTULbI.
[Mpn obcnenoBaHnmM aKOCUCTEMBbI BONBLLUIOKW NoOWaan pesynbTaTbl OTAENbHbIX
y4eToB 00ObeauHATCa Ha efuHonm cxeme. Bce nTuubl HaHOCUIIMCL Ha
cneuuanbHyl0 CxemMy, YTO NO3BOMANO ms3beratb NOBTOPHOrO yvyeta OL4HOW W
TOWM Xe ocobu [2, 3].
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[Ansa wuccnegoBaHWs TaKCOHOMMYECKOM CTPYKTYPbl OPHUTOdIAyHbl Ha
Tepputopun ropoga 6binn onpeaeneHbl N BbiOpaHbl 18 NyHKTOB yyeTa NTuL
pasnMYyHoOn nrowagun, KoHdurypaumm, nfOTHOCTU U XapakTepa 3aCTPOWKW.
NccnenoBaHus opHUTOgayHbl MPOBOAUINCE BO BCE CE30HbI rofa, B nepuos C
moHa 2015 roga no despanb 2017 roga. CymmapHO B npouecce
nccrneaoBaHMA  TaKCOHOMMYECKOW  CTPYKTYpbl  OpHUTOglayHbl  ropopa
npongeHo okono 206 KNomMeTpos.

OcHoBHasa 4actb. Bcero Ha Tepputopun ropoga bapaHoBuum 6b1s10
oTMedeHo 93 Buaa ntuy, oTHocdwwmeca K 30 cemencteam mn 12 oTpsagam
(Tabnuua 1). HanbonblwnmM YNCIIOM CEMENCTB U BUOOB MNpeacTaBlieH oTpsaq
BOpobbnHOOBpa3Hbie — 16 cemencTs un 48 BMAOOB.

Hamu npoaHanuamMpoBaHa TakCOHOMMYECKasa CTPyKTypa OpHUTOdayHbI
ropoza B pasfunyHble Ce30HbI roaa.

Ha ocHoBaHWKM NpoOBEAEHHbIX UCCNedoBaHUM YCTAaHOBIIEHO, YTO BO BCe
Ce30Hbl roga, HambOnbWKMM  YMCIIOM BWOOB  NpeacTaBneH  oTpsaq
BOpoObMHOOBpasHble (Passeriformes). BecHon 41 Bug, netom — 44, a
OCeHbI0 U 3umou no 42 n 20 BMooB COOTBETCTBEHHO. B gaHHOM oTpsge no
YMCNEHHOCTU, BO BCe CEe30Hbl roga, Kpome 3uMbl, NUOupyeT CemMencTBO
aposposble (Turdidae). lanee cnepytoT cemencTBo BblopkoBble (Fringillidae)
N cemencTBo BpaHoBble (Corvidae). B 3uMHUM nepuog nuanpyowme nosnmumm
3aHMMaeT [aBa cemeincTBa: ceMenctBo BpaHoBble (Corvidae) u ceMenctso
BotopkoBble (Fringillidae). Btopoe W TpeTbe MecTa MO0 YUCIIEHHOCTU
3aHMMaloT creaywwmne oTpaabl: oTpan ryceobpasHole (Anseriformes) —
BCECE30HHO, oTpsa acTpeboobpasHble (Accipitriformes) — BECHOW U OCEHbIO,
N OTps4 pXaHkooOpasHble (Charadriiformes) — B BeCEHHUA U NETHUN
nepuoasbl.

Kak nokasblBalOT HawuW uWCCnegoBaHUsa  OpHUTObayHa  ropopa
BapaHoBMYM, Tak WM KWHa4ye, cCXOXa C OPHUTO(AYHOM WHbIX FOPOAOB
cpeaoHen nosiocbl, a wuMeHHo: benapycu, EBponeunckon 4actm Poccuwm,
YkpauvHbl [1, 9, 10]. BeccrnopHo, oTknagbiBalOT OTNeYaToOK Ha €€ CTPYKTYpY
obunue 30H YaCTHOM 3aCTPOWNKKU, MAPKOB U NHbIX 3eS1IEHbIX 30H, OTHOCUTESNbHO
Hensoxoe O3€efNeHeHne [BOPOB MHOMO3TaXHOM 3aCTPOMKKW, [OCTaTO4YHO
6rn3koe pacnonoXeHne CernbCKOXO3ANCTBEHHbIX Yroaui, OBOMbHO LLUMPOKas
kopmoBada 6asa u 1.4. HeobxogmMmo OTMEeTUTb, YTO BOAHble OObLEKTLI (Mons
GunbTpaymm BOOOOYUCTHBIX  COOPYXEeHUM ropoga (OTCTOMHUKMN),
aekopaTtmBHbln  Bogoem «CaeTurnoBckoe o03epo» W npyn «KnobuHckoe
03epoy) ABMATCHA BeCbMa npusriekatenbHbIMM MeCTaMu gnsa NpoXuBaHUA U
BOCNPOM3BOACTBa NOTOMCTBa AN pAga BoAoMNMaBaloWmMX U OKONOBOAHbLIX
ATWUL, aKTyarnbHbl OHU 4S9 HUX N BO BPEMSA MUrpaLyiA.

[MpencraBnseT NHTepPeC HaxoXaeHne Ha TeppuUTopun ropoaa peaknx u
OXpaHAEMbIX BMAOB MNTUL, MMEKLWMX HaUWOHamNbHbIN OXPaHHbLIM CcTaTycC:
bonbwas Bbinb (Botaurus stellaris), manas Beinb (Lxobrychus minutus), nyTok
(Mergellus albellus), 6onblion kpoxanb (Mergus merganser), 06bIKHOBEHHAs
nyctenera (Falco tinnunculus), kopoctenb (Crex crex), 60nbLWON BEPETEHHUK

115



3oonorivyHi gocnigXeHHs

(Limosa limosa), 6Gonblwon KpoHwHen (Numenius arquata), ©enowiekas
kKpadka (Chlidonias leucopterus), 3eneHbin gaten (Picus viridis), xoxnaTtbli
XaBopoHok (Galerida cristata) [6, 7, 8].

Tabnuua 1.
TakcoHoMMnueckum coctaB opHuUTOopayHbl ropoaa BapaHoBuum

OTpsap K-BO BUOOB B CE30HbI roga
CemenctBO BecHa | Jleto | OceHb | 3uma

OTtpsap MNorankoo6pasHble(Podicipediformes)

Cewm. lNMoraHkoBble(Podicipedidae)

OTtpsapn BecnoHorune(Pelecaniformes)

Cem baknaHosble (Phalacrocoracidae)

OTtpsn AuctoobpasHble(Ciconiiformes)

NN = A

Cewm. Llannesble(Ardeidae)

OTtpsapn N'yceo6pasHbie (Anseriformes)

-
oo

CeM. YTuHble (Anatidae)

OT1psap fctpeboobpasHbie(Accipitriformes)

CeM. AcTtpebuHble (Accipitridae)

| v SIS

OTtpsap Cokonoob6pasHbie(Falconiformes)

Cem. CokonuHble (Falconidae)

OT1psan XXypasneobpasHble(Gruiformes)

Cewm. lMNactywkoBble(Rallidae)

OTtpsapn PxaHkoobpa3sHble(Charadriiformes)

HESLYLNIESENENEN

|AAA|

CeMm. PxaHkoBble(Charadriidae)

Cem. bekacosble (Scolopacidae)

BENEESTNISIESEENE SN

Cewm. Yankosble (Laridae)

Cem. KpaykoBble (Sternidae)

OTtpsapn Nonybeo6pasHble(Columbiformes)

| l==]] =]

Cewm. NonybuHble (Columbidae)

OTtpsap CtpuxeobpasHbie (Apodiformes)

Cewm. CtpmxunHble (Apodidae)

OTtpsapn Oatnoo6pasHbie(Piciformes)

Cewm. [iatnossble (Picidae)

OT1psa Bopob6buHooOpa3Hbie(Passeriformes)

| S|

Cem. XKaBopoHkoBble (Alaudidae)

Cewm. JlactoukoBble(Hirundinidae)

Cewm. TpsicoryskoBble (Motacillidae)

Cem. Ceupuctenmeble (Bombycillidae)

Cewm. [Iposgosble (Turdidae)

Cem. MyxonoskoBble (Muscicapidae)

CeM. CuHunuesble (Paridae)

Cewm. lNononsHeseble (Sittadae)

CeM. PemesoBble (Remizidae)

Cem. BpaHoseble (Corvidae)

Cem. CkBopuoBble (Sturnidae)

CeM. BopobbuHble (Passeridae)

Cewm. Bbropkosble (Fringillidae)

Cem. KoponbkoBble (Regulidae)

S =N = o= alw s | M w R ww s alwwwal | [aoww a2 AR oo AN a2 NN

dmloN 2ol walD ] N Wi wwaa www = |

A o 2o alanaD ] 2] BN 2 ww |

Q| om | o | |~w | ==

CymmapHoe Konn4yectTBO BUOOB

116



3oonorivyHi gocnigXeHHs

Takum obpasom, Ha TeppuTopum ropoga bapaHoBuum otmedeHo 93 Bnga
nTuu, oTHocsawmeca k 30 cemencteamm 12 otpsigam. Hambonbwmnm ymcnom
cCeEMENCTB M BMOOB BO BCe Ce30Hbl roga npeacraereH oTpsad
BOpoObMHOOBpasHble (Passeriformes) — 16 cemencts n 48 BupgoB. Ha
TeppuTopun ropoga BcTpedaetcsa 11 BMOOB, 3aHECEHHbIX B KpacCHY KHUrY
Benapycu, 13 kotopbix 6 rHe3gAaTCS B rpaHuuax ropoga.
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YOK 595.763.2.768.
INyubka M.IT., CipeHko A.T.

[o nuTaHHA Npo ekonorivyHi rpynu ctadiniHig-ctpaTibioHTIB
YkpaiHcbkux KapnaT Ta npunernmx Teputopiu

LBH3 "lNpukapnamcbKul HauioHanbHUU yHisepcumem imeHi Bacussi
CmedgbaHuka", YkpaiHa

Y cTaTTi HaBefeHO pesynbTatu OaratopiyHUX [OOCHIAXKEHb €eKOSTOriYHUX,
eKkonoro-mop@ororiyHMx Ta apeonoriyHux rpyn crtadiniHig  (Staphylinidae,
Coleoptera, Insecta) — cTpaTibioHTIB — MeLUKaHLiB flicoBOI NiACTUAKW. [ocnigKeHHs
NPOBOAMINCL B PI3HUX JICOBMX eKocucTemax YKpalHCbkux Kapnat Ta npunernmx
Teputopin y 19 pisHMX cTauioHapax, Wo po3TalloBaHi Ha Pi3HUX BUCOTaX i B Pi3HUX
nNicoBMX eKocucTemMax.

KnrouyoBi cnoBa: ctadiniHign, ctpaTtibioHTH, EKOCUCTEMM.

The results of extensive research ecological, eco-morphological and
arealogical groups of rove beetles (Staphylinidae, Coleoptera, Insecta) -
stratibionts — the inhabitants of the forest floor. Research conducted in different
forest ecosystems of Ukrainian Carpathians and adjacent territories in 19 different
studies points that are located at different altitudes and in different forest
ecosystems.

Keywords: rove beetles, stratibiont, ecosystems.

Cragoininign  (Staphylinidae, Coleoptera, Insecta) — pgpyra 3a
YMCENBHICTIO BUAIB poauHa TBepaokpunux. Ha cborogHi Bigomo 6inbuie
56 440 Bupis cradiniHig, wo Hanexatb oo 31 nigpogvHu. o Bugosomy
baratcTBy ctaqiniHign NOCTYNnarTbCH TiNIbKK XYKaM-CITOHMKaMm
(Curculionidae), ane craginiHian BmBYeHi HabaraTo ripwie, HiXK iHWi pogvHK
TBEPAOKPUINX, TOMY He BUKIMOYEHO, WO camMe ctadiniHign € HanbinbLu
YMCENbHOK MO KINIbKOCTI BWMAIB pOAUHOK cepen TeBepaokpunux. Cepepf
ctaginiHig 6arato BuaiB € cTpaTtibioHTamu — BMAamu, O HacensaTb NicoBYy
NiACTUIIKY | BigirparoTb BEMNUKY POfb B LIl EKOCUCTEMI Ta B I'PYHTOYTBOPEHHI B
nicoBnx ueHosax. Cepepn crtadiniHig-cTpaTibioHTIB € NpeacTaBHUKN Pi3HUX
eKosoriyHMx rpyn no TPOiyHin  cneuianisauii:  Xwkaku, MiyeTodaru,
canpodaru, Hekpodaru, Hematodaru, ditodarn. CtadiniHign BigirpatoTb
3HayHy posib B yTunisauil nocnigy Ta perynsauil YUCENbHOCTI  eK30reHHUX
a3 renbMiHTIB Ta nUYMHOK ABokpunux [4, 19]. Ha cborogHiwHin aeHb
O4HUM 3 HaMbiNbLl BaXXNMBUX HaMNPSMKIB Cy4acCHOro €KOJSIoriYHOro aHanisy
BBaXaETbCA aHania Xutresnx opm abo MopdonoriyHnx ekotunis. [aHi
AOCNIKEHHA € MPUKNagHMM MeTOLOM €KOSoril i 3aCTOCOBYETbLCA Pi3HUMU
draxiBuaAMM 3a BIQHOLIEHHAM [0 Pi3HMX CUCTEMATUYHUX Fpyn SK XpebeTHuX,
Tak | 0Oe3xpebeTHMx TBapuH. Cuctema XuUTTeBux opm MOXe
BUKOPUCTOBYETHLCS ans  adHanisy ocobnusocten 6iotony. Ocobnuso
HarnsgHo ue NposiBAAETBCA MPU CyKueciax abo npu aHTPONOreHHoOMYy TUCKY
Ha ©OioueHo3d. CradiniHion (Coleoptera: Staphylinidae) BBaxatoTbCSA
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iHOUKaTopamMu TrpyHTOBMX YMOB Ta epadpiyHmx dakrtopis  B3arani,
nokasHMKaMmn CTaHOBMEHHA eHToModghayH B arpoueHosax [7, 8, 9, 10].
Mopdonorito ctaginiHig BuByanu  Blekweld (1936), Smetana (1958),
Tuxomuposa (1972), Naomi (1981), HberwoToH (1990) [19, 20]. Baxnusumn
BHECOK Y AOCHiIKEHHA MOpdonoro-ekosnoriyHmx dpopm cradpiniHia sapodus
Kawees B. A. [8, 9, 10]. OpgHieto 3 HamBaxnmeiwMx nNpobnem
MOpPOEKONOriYHOT TUNi3auii € BUABNEHHS KOHBepreHuil Ta napanesniamis y
cepedvHi TakKCOHY HagpogoBoro padry. Mopdororias TBapuH BinbLu
KOHCepBaTUBHA, HiX IX ekonoria, a 1IXx mopdornoriyHa opraHizauisi 403BOSsiE
3anMMaTn Hanpi3HOMAaHITHILWI eKonoriyHi Hiwi 6e3 nomiTHOI 3MiHM ByadoBu Tina
[11, 12]. BuB4eHHS MOpoeKonoriYyHMxX TUNiB B iCTOPIT CTAHOBMEHHS ekodayH
A03BONSAE BUABUTM (oifloreHeTuYHi 3B’A3kn  gocnigxysaHoi rpynu [10]. Y
pesynbTaTi Benuye3Hol pPi3HOMaHITHOCTI MopdoekonoriyHOl aganTadii o
CXOXWNX YMOB NPOXWBAHHSA HaBiTb B OAHIA piNOreHeTUYHin rpyni, HEMUHy4e
BUHWKAE HEeOBOXIOHICTb CTBOPEHHS CUCTEMWM MignopsaKoBaHUX KaTeropin
pisHoro o6’emy Ta amicty [10].

MaTtepianu i metogu. [lpoBeaeHO gocnigXeHHA BUOOBMX KOMMMEKCIB Ta
€KOMNOriYHUX, €eKONoro-MopdonoriyHMX | apeonoriyHmx rpyn cradiniHia-
cTpaTibioHTIB pi3HMX NICOBMX eKocucTeM YKpalHCbkux KapnaTt Ta npunernmx
Teputopin. AHanizysanuck konekuii, 3ibpaHi B 2001 — 2016 pokax B 19 pisHunx
cTauioHapax i B 7 OCHOBHMX JlicOBMX BioTonax panoHy JocrigkeHHs: A —
KpMBOJSIicCa COCHU anbnincbkol YkpalHcbknx Kapnat Ha Bucotax 1200 — 1800
M Hag piBHeM Mops (gani H.p.Mm.), B — kegpoBui nic (cocHa kegposa
eBponencbka) YkpaiHcbkux Kapnat Ha Bucotax 1300 — 1500 m H.p.m., C —
ANNHOBO-ANMUEBU nic YkpaiHcbknx Kapnat Ha Bucotax 1100 — 1500 m
H.p.M., D — miwaHnn (anuvHa, anuuqa, 6yk 3 gomiwkamun Gepesun, ABopa,
ropobuHn) nic YkpaiHcbknx Kapnat Ha Bucotax 800 — 1100 m H.p.Mm., E —
bykoBun nic YkpaiHcbknx KapnaTt Ha Bucotax 300 — 800 m H.p.m., F —
MilaHun nic (anuHa, anuus, oyk) MNMepegkapnatta Ha Bucotax 250 — 450 m
Hp.M., G — BykoBuK nic MNepeakapnaTTsa Ta Npunernux TepUTopin nicocrteny
Ha BucoTtax 250 — 450 m H. p.m. CTauioHapu po3TalloBaHi Ha pPi3HUX BUCOTax
Bin 250 go 1800 m Hapg piBHem wmops. 36ip martepiany npoBoauMBCS
MeTogaMu py4vyHOro 300py, MpociBaHHS fiCOBOI MiACTWUMKKW, BCTAHOBJIIEHHS
nactok bepbepa.

Pe3ynbTaTtu Ta 0GroBOopeHHs. Y pesynbTaTti NpoBeAeHUX AOCNIAKEHb Y
nicosin nigctunui 19 craudioHapiB BusiBNeHo 52 Buam cradiniHig, ski
HanexaTtb go 9 nigpoguH, a came: Omaliinae — 2 Buawn, Staphylininae — 23
Bugun, Oxytelinae — 7 Buais, Paederinae — 3 Buau, Tachyporinae — 7 Bugis,
Xantholininae — 4 Bugn, Steninae - 4 Bugn, Oxyporinae - 1  BuUg,
Oliaesterinae — 1 Bua, a came: lligpoanHa Omalinae: Omalium caesum
Gravenhorst, 1806; Pycnoglypta Iurida Gyllenhal, 1827; [ligpoanHa
Oxytelinae: Anotylus inustus (Gravenhorst, 1806); Anotylus
tetracarinatus (Block, 1799); Deleaster dichrous (Gravenhorst, 1802);
Oxytelus sculptoratus Gravenhorst, 1802; Oxytelus fulvipes Erichson, 1839;
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Platystethus arenarium Geoffroy, 1785; Syntomium aeneum (O.F. Mdller,
1821); MNigpoguHa Staphylininae: Afrecus longiceps (Fauvel, 1873); Emus
hirtus  (Linnaeus, 1758); Nudobius lentus (Gravenhorst, 1806); Ocypus
compressus (Marsham, 1802); Ocypus biharicus (J.Muller, 1926); Ocypus
melanarius Heer, 1839; Ocypus olens (O. F. Muller, 1764); Ontholestes
haroldi (Eppenhart, 1845); Ontholestes murinus (Linaeus, 1758); Ontholestes
tesselatus (Geoffroy, 1785); Othius crassus Motschulsky, 1858; Othius
punctulatus (Goeze, 1777); Philonthus immundus (Gyllenhal, 1810);
Philonthus rotundicollis Menetries, 1832; Philonthus ephippium Nordmann,
1837; Philonthus addendus Sharp, 1867; Philonthus dimidiatus C.R.
Sahlberg, 1830; Philonthus splendens (Fabricius, 1792); Philonthus
marginatus O. Mueller, 1764; Philonthus rutilipennis Hochhuth, 1851;
Quedius (Raphirus) paradisianus (Heer, 1839); Staphylinus cesareus
Cederhjelm, 1798; Staphylinus erithropterus Linaeus, 1758; [ligpoanHa
Oxyporinae: Oxyporus rufus (Linaeus, 1758); [lligpoguHa Paederinae:
Paederus rubrothoracicus (Goeze, 1808); Paederus litoralis Gravenhorst,
1802; Rugilus rufipes Germar, 1824; lNigpoanHa Steninae: Stenus comma
Leconte, 1863; Stenus ater Mannerhfim, 1830; Stenus longipes Heer, 1839;
Stenus carpathicus Ganglbauer, 1896; lNigpognHa Tachyporinae: Lordithon
lunulatus (Linnaeus, 1760); Lordithon trinotatus (Erichson, 1839); Tachyporus
formosus (Matthews, 1838); Tachinus rufipes (Linnaeus, 1758); Tachyporus
hipnorum Fabricius, 1775; Tachyporus chrysomelinus (Linaeus, 1758);
Tachinus elongatus Gyllenhal, 1810; MNigpoanHa Xantholininae: Xantholinus
glabratus (Gravenhorst, 1802); Xantholinus linearis (Oliver, 1795);
Xantholinus tricolor Fabricius, 1775; Xantholinus glaber (Nordmann, 1837);
MigpoanHa Olisthaerinae: Olisthaerus substriatus (Paykull, 1790).

ApeonoriyHMn aHani3 BUSIBNIEHUX BUAIB NOKasaBs, Lo cepen BUSBNEHUX
BUAiB Hanbinbwe BuaiB 3 ronapktuyHum (10 Buais) Ta nonisoHaneHum (20
BMAiB) Tunamu apeanis. HanmeHwe BWABNEHO BUAIB 3 €BPONENCHKO-
Manoasincbko-KaBka3cbkuM (1 BUA) Ta MOHTaHHUM (2 BMAW) TMNamMu apearnis.
Buais 3 TemnepaHTHMM apeanom BusBneHo 15, 3 HemopanbHUM — 7, 3
BbopeanbHO-MOHTAHHUM — 4.

LLlogo TpodivyHOI cneuiani3auii Hanbinblie BUSBNEHO BUAIB, SKUX
BBaXalTb xwxakamu (36 BuAiB), KpiM TOro BUSABMEHO BUOW 3 TaKUX rpyn:
giTodparn — 1 Bng, Hematodarn — 2 suau, miuetodarn — 4 Buan, Hekpodparu
— 5 Bugis, itoharn-Hekpodparn — 2 sugu, midetodarn-Hekpodparn — 1 sug,
XWXakun-Hekpodparn — 1 Bua.

[MpoBegeHO [OOCnIOKEHHS €eKOoro-MopdonoriyHmx rpyn cradiniHia-
CTpaTibIOHTIB B Pi3HMX JIICOBMX eKocucTemMax [OCNiAKYyBaHOrO perioHy.
BuaBneHo, WO B pi3HMX NiCOBUX LEeHO3aX BIiOPI3HSAETbCA CNiBBIAHOLIEHHS
4aCTOK BWAIB PI3HUX €eKOSoro-mopdposnoriyHmMx rpyn. Tak, y  nigctunui
bykoBoro nicy [lepegkapnatta Ha Bucotax 250 - 350 m Hapg piBHEM MoOps
Hamn 6yno BusaBneHo: 38% BuAaiB - enibioHTiB  Giratoumx, 21% Bugis -
KpunTtoOioHTiB  Giratounx, 9% BuAIB - CBEpPANOBUMHHUKIB putounx, 24% -
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cBepanoBUHHKKIB Biratoumx, 9% BuUAIB - CBEPASIOBUHHUKIB HIpHUKIB. A B
NigcTunui annMHoBo-sANuueBKx nicis YkpaiHcbknx KapnaTt Ha Bucotax 1100 -
1500 m Hag piBHeM mopa Hamu 6yno BuasneHo: 20% BuAais - enibioHTIB
Giratounx, 23% BuaiB - KpunTobioHTIB Oiraoumnx, 11% - cBepANIOBUHHUKIB
putoumnx, 26% - cBepanoBMHHUKIB Biratoumx, 6% BuaiB - cBEpPLNOBUHHUKIB
HIPHUKIB.

byno npoBegeHo aHania  6ioToni4HOro  po3nogifly  eKosoro-
MOPMONOriYHMX rpyn XyKiB-CTadiniHig B YyMOBax JICOBUX €KOCUCTEM
YkpaiHcbkux Kapnat Ta lNepeakapnatta. CTaTUCTUYHMIA aHanisa oTpMMaHuX
pesynbTaTiB nokasas, Wo Mk 6araTbema b6ioTonammn YkpaiHCcbkux Kapnat Ta
[MepenkapnatTa BIiACYTHIM KOPENATUBHUM 3B’SI30K LLOAO CMEKTPY eKosioro-
MopdonoriYnx rpyn XKykiB-ctadiniHig - KOXXHUIA JoCniaKkeHnn BioTon, KoXxHa
nicoea ekocuctema XxapakTepusyeTbCsl CBOIM  YHiKanbHUM  €KOJloro-
MOP(ONOriYHMM CMEKTPOM BMOOBOrO KOMIMIEKCY XYyKiB-cTadiniHig. Ane
okpeMmi BioTonun, wo 6nuabki PropucTUYHO Ta efadivyHo gyxe 6nuabki no
€KONoro-MmoponoriyHMM crnekTpam XykiB-cTainiHig: BUSABNEHO BUCOKUMN
KOemilieHT NO3UTUBHOI  Kopensuil  eKororo-moposioriyHMX — CrnekTpis
cTaginiHig no KiNbKOCTi BUABNEHUX BUAIB, 30Kpema ansa 6ioToniB ripCbkmx
OykoBMX niciB Ta PIiBHMHHUX OYKOBUX JiCiB perioHy BMsIBrieHa BMCOKa
no3nTtueHa kopenauis (p = 0,904).

HocnigxkyBaBca BUCOTHUW rpagieHT poanoginy BuaoBoro 6araTtcrea
BUOOBMX KOMMMeEKCiB cTadiniHia-cTpaTibioHTiB NiCOBUX €KOCUCTEM B yMOBaXx
YkpaiHcbknx Kapnat Ta [lepegkapnattsa. Ons uboro 6yno pocnigkeHo
KOopenaAuito MK cepefHbOo0 BUCOTOK HaA piBHEM MOpPSA CTauioHapiB OOHOro
nicogoro 6iotony Ta BUSIBNEHMM BWAOOBMM 6GaratctBoM cTadiniHia-
cTpaTibioHTiB. Byno BuABMEHO He3Ha4yHy HeraTuBHY Kopensauito: p = - 0,696.
Lle noscHwoeTbca TuM, WO, O4YEBUOHO, Ha YyrpynyBaHHA cTadiniHig-
CTpaTibioHTIB OiNblUMW BNAMB Mae cKnag Ta CTPyKTypa NiOCTUIKK, aHiX
BUCOTa po3TallyBaHHA Hag piBHeM Mops. Hanbinbwe BugoBe 6aratctBo
ctaginiHig-ctpaTibioHTiB 6yao BUSBMEHO B MigCTUNUI PIBHUHHUX 6GYKOBUX
nicie lNepegkapnatta — 37 BusABNeHUX BUAiB, HauWMeHWe — B JliCOBIN
NiACTUNLI KPMBOJSIICCS COCHWU anbMincbKol — 8 BMABNEHUX BMAIB. Y nigcTunui
kegposoro rnicy 6yno sussneHo 10 Buais, y nigctunui SNUHOBO-ANMLEBOIO
nicy — 22 sngwn, y nigctunui ripCbKOro miwaHoro rnicy — 24 suau, y nigctunui
ripcbkoro 6ykoBoro nicy — 26 sugis, y NigCTUNILi PIBHUHHOIO MiLLIAHOTO JliCy —
16 BUAaiB.

BucHoBku. CradiniHign nicoBux ekocuctem YkpalHCbkux Kapnat Ta
npunernnx TepuUTOpPIN  XapakTepuayrTbCA BKpanh LWUPOKUM  CMEKTPOM
3aceneHnx Humm GiotoniB. HaBegeHi [gaHi HarnagHO  OEMOHCTPYHOTh
CTPYKTYpY OiOTOMIYHOro po3noAiny ekonoro-MoposoriyHMx rpyn cradiniHig,
y AocnigXeHoMy perioHi. Bunoosun cknag, CnekTp eKororo-mopdonoriyHmnx
rpyn y koxHomy 6ioTtoni YkpaiHCbknx KapnaT BM3HaAYaeTbCs iCTOPIED MOro
opMyBaHHA Ta MNPUPOAHO-KNIMaTUYHUMKM yMoOBaMun YKpaiHcbkux Kapnar.
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[MpenoctaBneHi gaHi Ha AyMKY aBTOpiB OOBOMI pernpes3eHTaTMBHO MNOKa3ylTb
BioTonivyHMI po3noAin NpeacTaBHUKIB PpOaVHM CTadiniHIg Y perioHi.
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YOK 595.793.591.5(292.451/454)+(292.485)
CipeHko A.l"., 3abpoga B.B., Apabuyk O.l.

CnpaBxHi nunbwuku (Tenthredinidae, Hymenoptera, Insecta)
HauioHanbHoro npupoaHoro napky «BepxoBUHCbLKUN»

LBH3 «lNpukaprnamcbKul HayioHanbHUl yHieepcumem iMeHi Bacurns
CmebaHuka», YkpaiHa

Y cTatTi HaBedeHo pe3ynbTaTy OOCHIOKEHHA BUOOBUX KOMMMEKCIB CrpaBXHiX
nunbukis (Tenthredinidae, Hymenoptera, Insecta) HauioHanbHOro NpMpPoLHOro
napky «BepxoBuHCbKM». Bneple HaBeOeHO aHOTOBAHUMW CNUCOK BUOOBOrO
cknaay, 34incHeHOo 3ooreorpadivyHnn Ta eKOoNoriYyHnM aHani3 yrpyrnoBaHb CnpaBXHiX
nunbLWKKiB HauioHansHOro npMpogHoro napky «BepxoBuUHCHKMWY. [NpoaHani3oBaHo
BUOW TEHTPEAiHIA, WO HacenawTb Pi3Hi BigkpuTi 6ioTonun i ekoToHM HauioHanbHoro
NPUPOLHOro napky «BepxoBUMHCBKM»: NPUPIYKOBI NyKKW, cyBanbninCbKi IyKWu.
[locnigXeHo BUCOTHUM PO3NOAIST BUOOBUX KOMMSIEKCIB CMpaBXHIX MUIbLUKKIB B
yMoOBaXx ripCbkux macuveis HYnB4nHu ta [ puHABMN.

KnwouoBi cnoBa: Tenthredinidae, dayHa, HauioHanbHWUA nNpupoaHMA napk
«BepxoBUHCBEKMIY.

The results of the study species complexes sawflies (Tenthredinidae,
Hymenoptera, Insecta) of National Park "Verkhovyna". The first time the annotated
list of species composition, made zoogeographic and environmental analysis
sawflies species complexes of National Park "Verkhovyna". It analyzes sawflies
species inhabiting different habitats and open biotopes and ecotones of National
Park "Verkhovyna", namely riverine grasslands, subalpine meadows. Investigated
altitude distribution facilities generic sawflies in terms of mountain ranges
Chyvchyny and Hryniava.

Keywords: Tenthredinidae, fauna, national park "Verkhovyna".

Bctyn. CnpasxiHi nunblinkn (Tenthredinidae, Hymenoptera, Insecta) —
apxalyHa poAWHAa POCINHOIAHUX CUAAYOYEpPEBLEBUX NEPETUHYACTOKPUITUX.
BoHu nuwatTbca HeaocTaTHbO OOCHILKEHUMU, NPOLOBXYITb BUSABNATUCA
BUOM HoBi ansa dayHn Ykpaiim [4, 5]. Cepen cnpaBXHiX MNUNbLLMKIB
YkpaiHcbkux Kapnat € pigkicHi Buau, o BHeceHi B «HepBoHy KHuUry YkpaiHm»
i noTpebyoTb oxopoHu. Lle 2 Buawn, Wo MeLwKaTb Ha Teputopil 3akapnartTs:
Siobla sturmi Klug, 1814, Perineura rubi Panzer, 1805 Tta 1 Bugi Bigomun 3
Mpukapnatta: Tenthredo propinqua Klug, 1814. HauioHanbHU NpupogHui
napk «BepxoBuHCbKUN» cTBOpeHUn HeaaBHO — 22 civHA 2010 poky. [oci He
CKnageHo CnUCKN BMAIB, WO HAacensaTb Len HauioHanbH1n napk, i ua pobota
€ YaCTMHOO i€l iHBeHTapu3auil hayHn napky.

HocnigpkeHHs hayHn cuaavedvepeBueBnx Ha Teputopii CxigHux Kapnat
noyanocs we B XIX cT. Y pobotax Hosuubkoro (Nowicki, 1864) sHaxogmmo
nepenik crnpaexHix nunblwukisa anuyvHn, wo Hanivye 21 Bug. Movapi
(Mocsary, 1897) HaBoauTb AaHi No 28-Mu BMaax LUX KOMax Ha TepuTopil
3akapnaTTs. Y He3abiToBCbKOro 3HaxogMMO BKasiBKM NPO 3HAXOMXKEHHS 5-Tu
BUAOIB 3 HUWHIWHBLOT TepHoninbwmHn Ta [opoaeHkiBwmHU (Niezabitowski,
1897), 68-Mn - 3 HUMHIWHLOI JIbBIBCbKOI, 16-TM — 3 HUHIWHBLOI |BaHO-
dpaHkiBcbkoi 06nacTi, 6-Tn — 3 Teputopii BykosuHu (Niezabitowski, 1899). Ix
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AOCTIOKEHHA NPOAOBXUMNKY B NEPLUiA NONOBUHI MUHYIOro cToniTTa HockeBuy
(Noskiewicz, 1923) (kasiBka npo 1 Bua nunblimka); [perop (Gregor, 1927)
(nopae dayHictnyHMn cnucok 3i 192 Buaie Symphyta 3akapnattd). Y 1957
poui B. €pmoneHkom nigrotoBaHa AucepTauia Ha Temy «PoroxesocTtu i
nmnbwmkn  (Hymenoptera, Chalastogastra) PagaHcekux Kapnat Ta
[MpuTicceHcbKol piBHUHMY. B cknagi dayHu uiel TepuTopii HUM BCTaHOBMNEHO
232 sngn 3 poauHn Tenthredinidae 3 yucna sBigomux B [NaneapkTuui BuaiB
MUNbLWMKMKIB Ta ONMCaHO 2 HOBUX Ana Hayku Buau (Hemichroa monticola
Ermolenko, 1960 i Heretarthrus fruticicolum Ermolenko, 1960) i 5 HoBuXx
doopm BigoMunx Buais.

MaTepianu i metoau. [ocnigxysannuce 360pu 34iMCHEHI B NPOTArOM
2002 - 2016 pokiB B BECHSIHO-NITHIN Ce30H Ha TepuTopii HauioHanbHOro
NPUPOAHOro  napky  «BepxoBMHCBKMM»  Ha  npunernux  TepuTopisX.
Ananisysanuca 36opu pisHux konektopiB (bignyak P. M., CipeHko A. T.,
3abpopa B. B., bobunsk A. 1.).

CTtauioHapu gocnigKeHHS:
A — npwupidkoBi nykn ypoumwia «AnbbiH», 1057 M H.p.M., BOSIOr 4aCTKOBO
3ab0noyeHi Nykn OTOYEHi ANMHOBO-ANTNLEBUM FICOM.
B — cybanbninceki nyku nonoHuHu lepenyyHa, 1200 M H.p.M., NOMOHMHA
OTOYEeHa ANUHOBO-ANULIEBUM JT1ICOM.
C — cybanbnincbKi Nykn Ha cxunax ropm BacunbekiB, nonoHuHa lepenyka,
1520 M H.p.M. JlykKM OTOYEHi ANWMHOBO-ANULEBUM NICOM Ta KPMBOJSICCAM
COCHM anbninCcbKol.
D — cybanbnincbki nykn Ha cxunax ropu AnbbuH, 1503 M H.p.M. Jlyku
OTOYEHI MiLLaHMM ANULEBO-ANTMHOBO-0YKOBUM J1iCOM.
E — npupidkoBi nykn B ypouuwi «lepkanaba», 959 M H.p.M., NYKN OTOYEHI
ANUHOBUM J1iICOM.
F — cybanbninceki nykn Ha nnockorip’l ropyn KomaHoBa-lNananuus, 1740 m
H.p.M. JIyKn oTOYEHi KpMBOMICCSAM COCHU arbMinCbKOI.
G — cybanbnincbKi Nykn Ha NosoHUHI [o6puH, 1490 M H.p.M.
H — npupiykoBi nykn ypoumwia «LLlmbeHe» — 881 M H.p.M., nyka OoToYeHa
MilLaHUM ASTMHOBO-ANULIEBO-OYKOBUM NiCOM.
| — cybanbnincbki 6ing BepwnHu ropn Yne4umH, 1766 M H.p.M.

Pe3ynbTatn Ta 0GroBopeHHA. Y pe3ynbTaTti npoBeaeHnX OOChiaKeHb
Ha TepuTopil HauioHanbHOro npupogHOro napky «BepxoBUHCLKMM» Ta
npunernnx TepuTopisx, AKi MOYaTKOBO MNSiaHyBariocsa BKMNKOYATU OO CKragy
HauioHanbHOro Napky BusBNeHO 45 BUAIB CripaBXHiX NMuUNbLMKIB. BusasneHi
BUAM Ta IX CTaALiOHPHMX pO3noain nokasaHi B Tabn. 1.

byno pocnigkeHO BUCOTHWUW rpagieHT posnoginy sugoBoro GaraTcrsBa
CNpaBXHiX NUMbLLKKIB HauioHanbHOro npupogHoro napky «BepxoBUHCLKUI»
BigkpuTux OGioToniB Ta eKOTOHIB. bByrno BUABNEHO BUCOKY HeraTuBHY
KOpenaAuito MK BMCOTOK pPO3MilLleHHA CTauioHapy Hag piBHEM Mopsa Ta
BUOOBMM 6araTCTBOM CHpaBXHiX MNUMAbLUKIB CTauioHapy AOCigXeHb.
KoegiuieHT kopensuii: p = - 0,925.
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Tabnuuysa 1.

CnpaBxHi nunbwuku (Tenthredinidae, Hymenoptera, Insecta)
BUABMEHi Ha TepuTopil HauioHanbHOro NPMPOAHOro NapKy

«BepxoBUHCLKMW» Ta Ha Nnpunernux Teputopiax (36opm 2002 — 2016

pokKiB).

Ne CrauioHapu

n/n Bua ATBE]C[D E|FIGTH
1 | Dolerus aeneus Hartig, 1837 + |+ |+ |+ |+ |+ |+ |+
2 | Dolerus pratorum (Fallén, 1808) + ]+ |+ |+ |+ ]+ ]+ |+
3 | Dolerus anthracinus (Klug, 1818) +
4 | Dolerus anticus (Klug, 1818) + + +
5 | Dolerus bajulus Serville, 1823 + +
6 | Dolerus bimaculatus (Geoffroy, 1785) +
7 | Dolerus cothurnatus Serville, 1823 + + +
8 | Dolerus eversmanni Kirby, 1882 +
9 | Dolerus gonager (Fabricius, 1781) + |+ |+ |+ |+ |+ |+ |+
10 | Dolerus haematodes (Schrank, 1781) |+ |+ |+ |+ | + | + | + | +
11 | Dolerus liogaster Thomson, 1871 + |+ |+ |+ |+ ]+ +
12 | Dolerus niger (Linnaeus, 1767) + |+ |+ [+ |+ |+ ]+ |+
13 | Dolerus nigratus (Muller, 1776) + |+ |+ |+ |+ |+ |+ |+
14 | Dolerus picipes (Klug, 1818) + ]+ |+ |+ |+ ]+ |+ |+
15 | Dolerus pratensis (Linnaeus, 1758) + +
16 | Dolerus pratorum (Fallén, 1808) +
17 | Dolerus vestigials (Klug 1818) + ]+ |+ |+ |+ ]+ ]+ |+
18 | Empria longicornis (Thomson, 1871) + + +
19 | Macrophya chrysura (Klug 1818) +
20 | Macrophya sanguinolenta (Gmelin, | + | + + |+ + | +

1790)

21 | Macrophya rufipes (Linnaeus, 1758) + +
22 | Macrophya annulata (Geoffroy, 1785) |+ | + | + | + | + + | +
23 | Nematus nigricornis (Lepeletier, 1823) + +
24 | Nematus salicis (Linnaeus, 1758) + | + + + | +
25 | Pachyprotasis rapae (Linnaeus, 1767) | + + +
26 | Selandria serva Fabricius, 1775 +
27 | Taxonus agrorum (Fallen, 1808) + + +
28 | Tenthredo arcuata Forster, 1771 + ]+ |+ |+ |+ ]+ ]+ |+
29 | Tenthredo crassa Fabricius, 1792 + |+ |+ |+ + | +
30 | Tenthredo koehleri Klug, 1817 + |+ |+ |+ ]+ + | +
31 | Tenthredo mesomela Linnaeus, 1758 + |+ |+ + |+

32 | Tenthredo temula (Scopoli, 1763) + +
33 | Tenthredo livida Linnaeus, 1758 + |+ |+ |+ |+ |+ |+ |+
34 | Athalia circularis (Klug, 1815) + +
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[MpoaoBxeHHs1 Tabnuui 1.

35 | Athalia rosae (Linnaeus, 1758) + | + + +
36 | Cladius grandis (Serville, 1823) +
37 | Allantus cinctus (Linnaeus, 1758) + + +
38 | Birka cinereipes (Klug, 1816) +
39 | Claremontia tenuicornis (Klug, 1816) + |+ + + | +
40 | Eriocampa ovata (Linnaeus, 1760) + +
41 | Euura amerinae (Linnaeus, 1758) + +
42 | Fenella nigrita Westwood, 1839 + + |+ +
43 | Fenusa pumila (Klug, 1816) + |+ + |+ + | +
44 | Rhogogaster punctulata (Klug, 1815) + +
45 | Tenthredopsis litterata (Geoffroy, 1785) | + | + | + | + | + | + | + | + | +
KinbKicTb BUSBNEHNX BUAIB 251211718 (35|14 20 (43| 8

ApeornoriyHMin  aHanis BUSIBIIEHUX BWAIB MOKasaB, WO Ha Teputopii
AOCMiKEeHHA Hanbinbwe BUSABMEHO BMAIB CMpaBXHIX MNUAbLLUKKIB 3
€BpasincbKM TUMNOM apeanis — 18 BuAiB Ta 3 MnosizoHanbHMM TUNOM apeanis —
29 BuaiB. BwuagiB cnpaBXHIX nunbWMKiB 3 6GopeanbHO-MOHTAHHMM Ta
TeMrnpepaHTHUM apearioM BUSBMEHO 3HayHO MeHwe — no 7. | nuwe 1 Bug
BUABSIEHMA 3 MOHTaHHUM Tunom apeany. byno BugsneHo 10 BuaiB 3
roflapKTU4YHUM TUNOM apeany i 5 BuAiB 3 €BPONENCHKO-CUBIPCHKMM TUMOM
apeany. Bugis 3 iHWMMK Tunamun apeanis (€EBpenencbknM, naneapkTUYHUM,
3axigHonaneapKTUYHUM, €BPONENCHKO-TYPAHCLKUM, €BPOMNEenCcbKo-
anTancbkuM, €BPOMNENCbKO-KaBKa3CbKUM Ta iH.) BMUSIBIEHO 3HAYHO MEHLIe —
no 1 abo 2 BMAN KOXKHOIo TuUny.

ExkonoriyHnn aHanis BusiBNeHnx BuAaiB nokasas, wo Cepen BUBIIEHUX
BUAiB € MOHOarun, onirodarn, nonigaru, Woao XMBNEHHSA JIMYNHOK PiSHUMN
KOpMOBMMU pocnnHamun. Hanbinbwe 6yno BUABMNEHO BUAIB, NUYUHKM SKUX
xmnBnatbcs 3nakamu (10), xeowamm (8) , 3SOHTUYHUMK (8).

BucHoBKM.

1. Ha TepuTOpii HauioHanbHOro NPUPOAHOro napky «BepxoBMHCLKMN» Ta
npunernnx TepuTopisax BUsaBneHo 45 BUAIB CNpaBXHiX NUIbLUKKIB.

2. BnaesneHi Bugn HepiBHOMIpHO po3nofifieHi Ha SOCHIAXKEHIN TepuTopil:
HanbaraTwun BUOamMu CnpaBXHiX MUNbLIWKIB BUSBMBCS CTauioHap ypouuwia
«WnbeHnn» - 43 BuABNEHUX BUAKW, HaMOIOHIWWMW BMOaMU COPaBXHIX
NUIBbLLKKIB — cTauioHap BepLINHM ropn YneunH — 8 BUsBNeHNX BUAIB.

3. Wopo yrpynoBaHb CnpaeXHiX MUIbLLKUKIB Ha NYy4YHUX eKocucTemax
NPOCTEXYETBCA BUCOTHUM rpafieHT poanoginy BuaoBoro baratctBa — 3
BUCOTOI KiSIbKICTb BMAIB 3MeHLWYyeTbCs. KoedilieHT kopensuil Mk BUCOTOR
cTauioHapy Haz piBHEM MOpP4A Ta BUAOBUM BaratCcTBOM OKONMHUX CKNagae p
=-0,925.

4. Hanbinbwe 0yno BusBreHo BUAIB 3 €Bpa3incbkMMm TUNom apeanis — 18
Ta 3 Noni3oHanbHUM TUNOM apeanis — 29.
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5. [No hayHicTUYHIN cnopigHeHOCTI HanbiNbWw cnopigHEHMM MO BULOBUM

KOMMJieKkcam CI'IpaB)KHiX NUNbLLWKIB BUABUITUCS CTaLI,iOHapI/I, Lo 3Haxoaunmnnmcb
Ha 6NM3bKNX BUCOTaX Han piBHeM MOpPA.

6. Mo TpodoivHin cneuianisawii NMYNHOK HanbinbLwe Byno BUSBNEHO BUAIB,

NNYMHKKN AKX XuBnaTbes 3nakamu (10), xsowamu (8), 30HTUYHMMN (8).

10.

11.
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VIIK 595.763.29(477.51)
'Wewwypak M.H., “Hazapos H.B., *Ctpene A.B.

A3naTtckas 60XXbsf KOPOBKa, UNTU XapMOHUA U3MeH4YMBasa, Harmonia
axyridis (Pallas, 1773) (Coleoptera: Coccinellidae) B HepHurosckomn
obnactu (YkpaunHa)

" HexxuHckuil 2ocydapcmeeHHbIil yHugepcumem umeHu Hukonasi [ozons,
YkpauHa,
2 Me3uHcKuli HayuoHanbHbIl MpupodHbIl NapK, YkpauHa,
3 Hexxurcekuti nuyeli HexuHckoz2o 2opodckozo cosema npu HITY umeHu
Hukonasi 'oeons, YkpauHa

B cratbe npuBegeHa mHdopMaums O pacnpocTpaHeHuu, mecTtax obutaHus,
YMCNEHHOCTU, LIBETOBbIX hopMax M MecTax 3MMOBKM A3naTtckon 60Xben KOPOBKM
Harmonia axyridis (Pallas, 1773) (Coleoptera: Coccinellidae) B YepHurosckomn
obnactun (YkpaunHa).

KnioueBble cnoBa: Harmonia axyridis (Pallas, 1773) (Coleoptera:
Coccinellidae), pacnpoctaHeHue, LuBeToBble hopMbl, YepHurosckas obn., YkpauvHa.

In the article data about the distribution, habitats, abundance, color forms and
wintering areas of the Asian Harlequin ladybird Harmonia axyridis (Pallas, 1773)
(Coleoptera, Coccinellidae) in the Chernigov region (Ukraine).

Key words: Harmonia axyridis (Pallas, 1773) (Coleoptera: Coccinellidae),
distribution, color forms, Chernigov region Ukraine.

BBepneHue. boxbn koposkn (Coccinellidae) — opgHo u3 Habonee
pacnpoOCTPaHEHHbLIX U MHOTOYUCIIEHHbIX CEMENCTB XXYKoB. OHM BCTpeYvatoTcH
MOBCEMECTHO BO BCeX OuoTonax OT apKTUYECKMX LWUPOT A0 TPOMUKOB.
[Mopasnsowee OONbWKWHCTBO 60XbMX KOPOBOK aKTUBHbIE, MNPOXOPSIMBbIE
XULHWKK, KaK UMaro, Tak 1 JINYMHKN, CYLLLECTBEHHO BIUSIOT Ha YMUCITIEHHOCTb
TNW, nNUCTOBnoLwWeK, 4YepBeLoB, LWWUTOBOK UM HEKOTOPbIX APYrnx rpynn
HaceKkOMbIX, B TOM 4YMCre W OnacHblX BpeauTenen CcenbCKoro X03ancTaa.
Camble bnecTtawme cTpaHuubl B UICTopumn bronormyeckoro metoga 6opbbel ¢
BpeauTeNsSIMKN CenbCKOro XO3sIMCTBa BNMCaHbl MMEHHO MNpU UCMNONb30BaHUU
kokumHennug. Mo paHHeiM e Bbaxa (De Bach, 1964) mn3 225 ycnewHbix
cny4yaeB buonornyeckoro nogaeneHus speantenen B 51 criydae pesynbtaThl
Obln  NosfiydeHbl  NpUM  UCMOMb30BaHMM  KOKUMHennug. OgHako  ecTb
ncknodeHne — AsmnaTtckasa 60XbA KOpPOBKa, WM XapMOHUA U3MeEH4YMBas,
Harmonia axyridis (Pallas, 1773). OHa BHeceHa B cnucok 100 camblx
ONacHbIX MHBA3NOHHbIX HacekoMblx Mupa (Opnosa-beHbkoBckas, 2013). 3Ty
BOXb0 KOPOBKY JOMrKe rogbl yCrnewHo pasBoansiv n npuMmeHsnun ans 6opbool
C TNAMW N KOKUMOaMW, BPeOUTENSMU CENbCKOrO U NEeCcHoro xossncrea. B
CLWA xapmoHuto Havanu Bbinyckatb ¢ 1916 r., B CCCP — ¢ 1927 r. (['py3us,
YkpavHa, benapyck, KaszaxctaH), B 3anagHon Espone — ¢ 1982 r. (Brown et
al., 2011). BbinyweHHble ocoodu noepanu Bpeautenen Ha
CENbCKOXO3SANCTBEHHbIX W JECHbIX Yroabdax, Mocrie 4ero normdanu camu.
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OpHako okono 25 net Hasag cutyauust nsmeHunacb. boxbn KOpoBKM cTanm
npwxmBaTbCA B Npupogde, obpasys ycTtondmeble, ObICTPO pacTywme
nonynauun. K coxaneHuto, apkue Kpacueble XYKW, KOTOPbIX BbliMycKanu gng
6opbbbl C TNAMU-BpeaUTENsIMK, OKasanucb Aaneko He ©6e306uaHbl. Bo-
NepBblX, Pa3MHOXEHME XapMOHUW MPUBOOUT K PE3KOMY CHUXEHUIO
YNCITEHHOCTM HEKOTOPbLIX MECTHbIX HaCeKOMbIX. BO-BTOpbIX, OHO HaHOCUT
ywepb nnogosoactesy u  BuHogenuiw  (OpnoBa-beHbkoBckasi, 2013).
XapMOHMSA  pacnpocTpaHaeTcs naBuMHOOOpasHo, 3acenseTr oO6WMpHbIe
Tepputopun 3a cuyuTaHHble roabl. [paHvua apeana npogsuraeTcs co
ckopoctbto oT 100 go 500 kunometpoB B rog (Brown et al.,, 2011). Ha
YkpavHe Bug srepsble BoigsneH B 2009 rogy (Hekpacosa, Tutap, 2009), Ha
YepHuroswmHe — B 2010 r. (3amopoka, HasapeHko, Cymapokos, Llelypak,
2011).

MaTtepuanbl U mMetoabl. MaTepnanom Ansa QOaHHOrO CooOLLEeHUs
nocnyxunn cbopbl U HabNOAEHUS aBTOPOB Ha TeppuTopun YepHUroBCKOM
obnactu ¢ 2000 no 2016 rr. icnonb3oBaHbl Takke cOopbl Npenogasartenemn u
CTYOEHTOB HeXWHCKOro rocygapCTBEHHOrO yHuBepcuTeTa MMeHu Hukonas
[oronqa, xpaHdawwmecs Ha kadeaope 6uonormn HIY. C6opbl nNpoBOAMNUCH
CTaHOapTHbIMW ONs OaHHOW Tpynnbl MeTodamu: pydHon cbop, cbop nof
KOpOW, KoweHne, cbop Ha CBET, NMOMUCK 3UMYKOLLUMX OCOBEen M KOMOHUM Ha
yeppaakax, 6ankoHax v ap.

PesynbTatbl M ob6cyxaeHue. [laHHble O pacrnpocTpaHeHun Ha
UepHuroswmHe 6o0xben KopoBku H. axyridis ectb B psge nybnukauum
(3amopoka, HasapeHko, Cymapokos, Llewypak, 2011: 286; Hekpacosa,
Tutap, 2012a: 2; Hekpacosa, Tutap, 20126: 152; Mep3nukuH, 2013: 204;
Ukrainsky, Orlova-Bienkowskaja, 2013: 4; Hasapos, Wewypak, 2014B: 52;
Haszapos, Llewypak, Crtpeneu, 2017). OgHako B HUX OTCyTCTBYeT
MHpopMaUMa O LUBETOBbIX dopmMax, MecTax HaxodoK, [AdaHHble 06
ocobeHHocTax Buonorum B obnactu n ap. B gaHHon nybnukaumm a1 gaHHble
NPUBOASATCS, YTO NO3BOMUT B AaNnbHENLLEM MPOrHO3NMPOBaTb IKCNAHCUIO BUAA
B obnacTw.

Ha cerogHsa H. axyridis BCTpedaeTcs npakTU4eCKn Ha BCEN TeppuTopun
onactn. B Hawwnx cbopax ectb matepuan m3 8 panoHoB (YepHurosckoe
[Monecbe: PenkuHcknn, YepHuroBcknn, BOpP3HAHCKUN, HEXWMHCKUN pP-HbI,
Hosropoa-Cesepckoe [lonecbe: Koponckun p-H, Jlecoctenb: bBaxmauckunm,
N4yHsHCKuW, BapBUHCKUA p-Hbl). OTO CaMbli MHOFOYUCIEHHbLIM BUL B T.
HeXuHe B OKpPEeCTHOCTSX YHMBEpPCUTETa, KOTOPbIA B 3HAYUTESNIbHOW Mepe
BblITeCHUN gpyrve Buabl. PaHee MHorouucrnieHHoble Bugbl Coccinella
septempunctata Linnaeus, 1758, Propylaea quatuordecimpunctata (Linnaeus,
1758), Hippodamia tredecimpunctata (Linnaeus, 1758) B 2015-2016 rr.
BCTpeYanucb 3Ha4YnTenbHO pexe. 3MMyeT Ha Yephakax, B LUeSisiX CTPoeHun,
nog kKopow pgepeBbeB. Bug BbigBrieH B Me3MHCKOM  HauMOHanbHOM
npupogHoM napke, W4YHAHCKOM HauuoHanbHOM NPUPOOHOM napke, B
PervoHaneHoM  naHgwadTHOM  napke  HexuHcknun, B Gnvkanwmx
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OKPECTHOCTAX rMOpPONorMyeckoro namMsaTHUKa npupoabl pecnybrnmnkaHcKoro
3HayeHuna “O3sepo TpyouH”.

Ha YepHuroBlinHe BbisiBriEHbl 4 LBETOBble (POPMbl a3naTCKoOn BOXbeMn
KOopoBKu: Harmonia axyridis var. succinea (Hope, 1845) (suc), Harmonia
axyridis var. spectabilis Faldermann, 1835 (spe), Harmonia axyridis var.
conspicua (Faldermann, 1835) (con), Harmonia axyridis var. axyridis (Pallas,
1777) (axy). Hnwke npnBogmMm gaHHble 0 Haxogkax Buaa Ha YepHuUrosLLmHe.

YKkpaunHa, YepHuroBckasa ob6n.: PenknHckum p-H: nrt Penku, (51°47
c.w., 31°05 B.4.), 12.V.2014, 1(suc), BopoHasa A.H.; YepHUroBCKuUn p-H: I.
YepHuros, (51°30° c.w., 31°18 B.4.), 17.V.2011, 1(spe), MNpumadeHko A.J1.;
Koponckumn p-H: okp. c. OB6onoHbe, gonuHa p. ecHa, (51°37 c.w., 32°56°
B.A4.), 16.V.2013, 1(suc), Wewypak N.H.; okp. c. OecHsaHckoe (CBeparoska),
ponuHa p. ecHa, (51°47 c.w., 33°03’ B.4.), ONbllaHKK, Ha kpanuee (Urtica
sp.), 12.VII.2015, 1 ak3., Haszapos H.B.; Tam e, cmewaHHbIn rec,
14.X1.2015, 1 ak3., HazapoB H.B.; Bop3HsiHCKuI p-H: OKp. C. AgyThl, (51°22°
c.w., 32°20° B.4.), 4.V1.2014, 1(suc), BobneHko A.C.; tam xe, 5.VI.2015,
1(suc), BobneHko A.C.; Tam xe, 3.VI1.2016, 1(suc), BobneHko A.C.; Tam xe,
5.VI.2016, 1(spe), BobneHko A.C.; Baxmauyckumn p-H: OKp. r. baTypwuH,
(51°20’ c.w., 32°53 B.A.), 1.VI.2014, 1(suc), JomaieHko J1.H.; HexxuHckumn
p-H: 1. HexuH, okono yHueepcuteTa, (51°03’ c.w., 31°54’ B.A.), HA CTeEHe
3ganunsa, 24.X.2010, 1(spe), Wewypak l.H.; Tam e, Ha CcTeHe 34aHus,
13.X.2013, 1(suc), Wewypak .H.; Tam xe, Ha cTeHe 3gaHusa, 27.X.2013,
3(suc), Wewypak IM.H.; Tam xe, Ha cTeHe 3paHua, 28.X.2013, 3(suc),
lWewypak MN.H.; Tam xe, 12.X.2014, 5(suc) 1(spe), Wewypak N.H.; Tam xe,
14.X.2014, 1(suc) 1(con), Wewypak N.H.; Tam xe, 16.X.2014, 6(suc) 1(spe),
lWewypak [.H.; Tam xe, 2.X1.2014, 1(suc), Wewypak [l.H.; Tam xe,
5.X1.2014, 3(suc), Wewypak [1.H.; Tam e, Ha cTeHe yHuBepcuteTa,
11.1IV.2015, 1(suc), Wewypak [.H.; Tam e, Ha CTeHe YyHMBepcuTETa,
15.VI1.2015, 1(suc), Wewypak MN.H.; Tam e, Ha CTeHe 34aHUA N Ha OKHax,
4.X.2015, 375(suc) 39(spe) 16(con) 1(axy), Wewypak .H.; Tam xe, Ha cTeHe
3gaHua n Ha okHax, 18.X.2015, 167(suc) 18(spe) 1(con), Wewypak N.H.; Tam
Xe, Ha cTeHe 3gaHMa M Ha okHax, 20.X.2015, 4(suc) 2(spe) 2(con),
lWewypak I.H.; Tam Xe, Ha cTeHe 3gaHus M Ha okHax, 3.XI.2015, 4(suc)
1(spe), Wewypak .H.; Tam xe, Ha Yepaake Ha 3umoBke, 12.X1.2015, 61(suc)
6(spe) 3(con) 1(axy), Wewypak M.H.; r. HexuH, Ha TaBonre Spiraea L.,
9.V.2016, 11(suc) 4(spe), KaBypka B.B.; r. HexuH, okono yHuBepcuteTa,
arpobuoctaHumsa HI'Y, Ha cseTt, 16.VII.2016, 4(suc) 2(spe) 2(con) 1(axy),
lewypak MN.H.; okp. r. HexwuH, ypounwe BeTtxoe, (51°02" c.w., 31°48’ B.4.),
BNa)HbIN NUCTBEHHbIN rec, 22.1X.2015, 1(suc) 1(con), BobneHko A.C.; okp.
c. Beptneska, ypounwe bopombikm, (51°10° c.w., 31°51 B.A.), NMMCTBEHHbIN
nec, nongHa, 1.VI.2014, 1(suc), Wewypak N.H.; Tam xe, 19.V.2016, 1(suc),
Bo6neHko A.C.; okp. c. KykwwuH, ypouuwe CepepoBlinHa, (51°10° c.w.,
31°39’ B.A.), NUCTBEHHBIN nec, nonsHa, 28.V.2014, 1(suc), Wewypak MN.H.;
Tam xe, (51°10° c.w., 31°39" B.A4.), NMUCTBEHHbIA nec, nonsHa, 2.VI1.2014,
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1(suc), Wewypak M.H.; W4HAHCKMA p-H: okp. c. Kopwaku, (50°49 c.w.,
32°13’ B.4.), NMUCTBEHHLIA NEeC, NoA4 KOPOW nexawen TOnonéBoW Konoabl
(Populus tremulae L.), 28.X.2016, 1(suc), Wewypak N.H.; okp. c. XaeHkn,
(50°51 c.w., 32°17 B.4.), cCMewaHHbln nec, 21.V.2014, 1(suc),
lewypak M.H.; BapBUHCKMK p-H: OKp. Cc. O3epsHbl, (50°24° c.w., 33°04°
B.4.), 21.V.2016, 1(suc), Xonopg O.A.

N3 cobpaHHbIX Ha YepHuroslimHe 824 ak3eMnnsipoB AsnaTckon 6oXben
KOpOBKM Hambornee MHOroyumcrieHHon 4asnsietca Harmonia axyridis var.
succinea (Hope, 1845) — 792 ak3. (86,41%), 0OBOSIbHO OBOLIYHOM ABNSETCA
Harmonia axyridis var. spectabilis Faldermann, 1835 — 80 ak3. (9,71%),
pexe BCcTpeyaetcsa Harmonia axyridis var. conspicua (Faldermann, 1835) —
27 3k3. (3,28%), oyeHb pegkas Harmonia axyridis var. axyridis (Pallas, 1777)
— 3 3k3. (0,36%), ansa 2 ak3. (0,24%) doopma He yKkasaHa.

BuiBoabl. 3a 6 ner Harmonia axyridis var. axyridis (Pallas, 1777)
pacrnpocTaHunacb nNpPakTU4eCKMn Mo BCen Tepputopun YepHUroBcKou
obnactun. BcTpevaeTcs Kak B HAaCENEHHbIX NMYHKTaxX U B arpoLeHo3ax, Tak 1 B
NPUPOAHbLIX  BuMoTOonax Ha  OXpaHseMblx  Tepputopusx. Hawubonee
MHOrouncrnieHHon copmon B obnactn asnsetcsa Harmonia axyridis var.
succinea (Hope, 1845). Ha cerogHs, 9170 camMblii MHOIOYUCNEHHbIA BUA B T.
HeXuHe B OKpPEeCTHOCTSX YHMBEpCUTETa, KOTOPbIA B 3HAYUTESNIbHOW Mepe
BbITECHUN Opyrne Buabl. 3UMyeT Ha Yepgakax, B LWenax CTPOeHun, noa
KOpOW OepeBLEB.
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YOK 574 (075)
UepHsk HO.A.

BuaoBon cocTaB XyKoB-MArkotenok nogcemeucrtaea Malthininae
(Coleoptera: Cantharidae) benapycu

YupexdeHue obpasosaHusi «bapaHosuYCKuUl 20Ccy0apCcmeeHHbIl
yHUgsepcumemy», Pecnybniuka benapyche

B ctatbe paccmatpusatotca Buabl Malthininae 6enopycckon payHbl. Bnepsble
ans dayHel benapycu npusoautca Malthinus facialis Thomson, 1864. [aHHas
CTaTbs COO4EPXUT aHHOTMPOBAHHLIN CNNCOK BUAoB nogcemencrtea Malthininae.

The article considers species of Malthininae of the Belarusian fauna. Malthinus
facialis Thomson, 1864, is the first for the fauna of Belarus. This article contains an
annotated list of species of the subfamily Maltinninaye.

KnouyeBble cnoBa. Coleoptera, Cantharidae Malthininae, Malthinus,
Malthodes, HoBbIV BUA, Ans gayHbl, benapyces.

Nopocemenctso Malthininae npepgctasnsaeTr cobown 6Gonblyo rpynny
MEIKUX XYKOB C MArKMMM nokpoBamn u3 cemeunctBa Cantharidae. OHwu
obuTaloT BO BCex 3ooreorpauyeckmx pernoHax, 3a WCKIYEeHUEM
ABCTpPanuUmncKoro KOHTUHeHTa U AHTapkTuabl. Hansbicllee TaKCOHOMUYECKOE
pasHoobpasne Malthininae n3BecTHO M3 [ONapKTMYecKoro uapcTBa, XOTA
HebonblIOEe  KONMWMYEeCcTBO BMAOB  M3BECTHO Takke K3 [laneoren
(OpueHtanebHaa obnacte) n Heoren [6]. B lManeapktudeckom noguapcTee
['onapkTukn nogcemencTso HacudutbiBaeT 820 BupgoB m3 8 popgos [5]. Ha
Tepputopun OGbiBliero Cosetckoro Corw3a obutaer 3 poaa, KoTopble
BKrtovatoT 88 Bngos [1]

[MoacemMencTBo HegoOCTAaTOMHO M3YYEeHO Kak Ha Tepputopumn benapycw,
Tak n B conpefenbHblX cTpaHax. Kaxabl rog OTKpbIBAOTCS HOBble BUAbI.
[anbHenwee un3ydeHMe 3TOro noAacemencTsa Mno3BonuT 6ornee TOYHO
onpedenntb  TakCOHOMMYECKMM  cocTaB WU anpegenutb  apeanu
pacnpoCcTpaHeHust OTAeNbHbIX BUOOB.

B dayHe benapycun Ha HacToAWMA MOMEHT U3 AAHHOro NoacemencTsa
oTMeuYeHo 2 poga — Malthinus (4 Buga) n Malthodes (10 Bugos) [2, 3, 4].

MaTepuanom gna gaHHom paboTbl Nocnyxunu cbopbl aBTopa, a Takke
cbopbl konner Ha Tepputopun Butebeckon n MuHckon obnacrten benapycu ¢
2014 no 2016 roabl. Bcero 6bino cobpaHo 6Gonee 230 9k3eMnnsapoB
npeacrtasutenen Malthininae.

[Ansa n3yyeHns BMOOBOro coctaBa M 9KONMOrMYECKOM CTPYKTYPbl XKYKOB-
MArkoTenok nogcemenctesa Malthininae wcnonb3oBanucb CcTaHOapTHbIE
MEeTOAbl FTOBMNM XKYKOB: KOLLEHWE, Py4HOM COOp.

B xome Hawmx mnccrnenoBaHu Bnepsble Ons Tepputopumn Pecnybnunku
Benapycun 06bin 3adumkcuposaH Malthinus facialis (Thomson, 1864).
(benapycb, Butebckasa o06n., Jlenenbcknin p-H, OKp. A. Hdomxepuupbl,
BepesnHckuin BuocdepHbln 3anoBeAHUK, €efbHUK KUCIIUYHBIA, KOLleHue,
30.06.2015, leg. YepHsk KO.A., del. KasaHues C.B., 3 ak3.)

135



3oonorivyHi gocnigXeHHs

Hwke npuBoautca cnmcok BuaoB nogcemeuctsa  Malthininae,
3adoMKCUPOBaHHbIX B cOCTaBe befniopycckomn hayHbl:

Pop Malthinus

biguttatus Linnaeus, 1758

facialis Thomson, 1864

flaveolus Herbst, 1786

seriepunctatus Kiesenwetter, 1852
Pop Malthodes

brevicollis Paykull, 1798

crassicornis (Macklin, 1846)

debilis Kiesenwetter, 1852

fibulatus Kiesenwetter, 1852

fuscus Waltl, 1838

guttifer Kiesenwetter, 1852

marginatus Latreille, 1806

maurus Laporte de Castelnau, 1840

minimus Linnaeus, 1758

pumilus Brebisson, 1835

Buotonuyeckas npuypoYeHHOCTb MoACeEMENCTBA W3y4YeHa [LOBOJSIbHO
cnabo. lNpnBA3aHHOCTb K onpegerieHHbiM BuoTonam noka M3BecTHa He Ansd
BCEX BMAOB. 3a BpeEMS NU3y4eHna ceMencTea Obino nccrnegoBaHo MHOXECTBO
onoTonos. Bunotonunyeckoe pacnpeneneHue XXYKOB-MSArKOTENOK
nogcemenctea Malthininae oTpaxkeHo B Tabnuue.

Tabnuuya.1.
PacnpeneneHune XykoB-MArkoTesnok nogcemencrea Malthininae no
pa3nnMyHbIM TUNam 6noTonoB Ha Tepputopun benapycu.

Bug | BroTonsl
o ¥ | O o T
s 5 E 2|28 28 8553
S| 2| 8| 8|35 85 |5=s|&¢9
e TN o LGD) :IS: te} Cad © Ig 3|
Malthinus facialis +
Malthinus flaveolus +
Malthinus seriepunctatus + +
Bcero Bnaos: 2 1 1 |- - - - -
Malthodes brevicollis + |+ +
Malthodes crassicornis + +
Malthodes debilis + + +
Malthodes fibulatus + +
Malthodes fuscus + + + + +
Malthodes guttifer + + +
Malthodes maurus + +
Malthodes minimus +
Malthodes pumilus + +
Bcero Bnaos: 2 2 5 7 2 2 2 1
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NccnenoBaHus nokasanu, 4TO OONbWKMHCTBO BMOOB NoAceMencTBa
npegnoynMTaloT necHble OuoTonbl. Ha BepxoBbIX W HU3MHHBIX BGonoTax
obutaeTr 4 Bmpga. Ha normeHHbIX nyrax Obino 3adukcuposaHo 2 Buaa
(Malthodes debilis, Malthodes fibulatus). B napkax n cagax Bcero oauH Bupg
(Malthodes debilis).

Mpenctasutenn popa Malthinus npegnoyntaloT OcuHHUKKM (Malthinus
facialis, Malthinus flaveolus), enbHNKN U cocHAkn (Malthinus seriepunctatus).
Y pogna Malthodes BnoTtonuyeckas nNpuypodYeHHoCTb Bonee wmpokada. Buabl
oOMTalT Kak B JIECHbIX 3KOCUCTEMaxX, TaK U Ha BEPXOBbIX W HWU3MHHbIX
bonoTtax. A Takke MUX MOXHO BCTPETUTb B cafax M napkax. bonblle Bcero
BNOoB poga Malthodes 6bino otMeveHo B 6epesHakax (7 BUOOB) U COCHSIKax
(5 Bngos).
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Y[OK 597.8:591.53
Axybosuy A.C.

NMpeaBapuTenbHble pe3ynbTaTbl U3YYEeHUS1 NUTaHUA 6eCXBOCTbIX
3emHoBOAHbIX (Amphibia, Anura) poaa Rana Ha Tepputopumn
BapaHoBuuckoro panoHa benapycu

bapaHosu4yckul eocydapcmeeHHbIU yHuUgepcumem,
Pecniybnuka benapyco

BbINKn n3yyeHbl CNEKTPbI NUTaHUS Y TPEX BUOOB 3€eMHOBOAHbLIX (Rana ridibunda
Pall, Rana arvalis Nil. n Rana esculenta L.) OCHOBHbIMW 06bekTaMun NUTaHNs Bbinn
pasnnyHble 4YneHucToHorne. B xoge paboTbl GbIIO YCTAaHOBMEHO, YTO amMdpubun
KOPMSATCA CamMbiMU pa3HOObpasHbIMU LOCTYNHbIMU UM 6ECNO3BOHOYHBbIMU, He
obHapyxunBasi BLIDOPOYHOCTM B KOPMaX.

The feeding spectra of three species of amphibians (Rana ridibunda Pall,
Rana arvalis Nil. and Rana esculenta L.) were studied. The main food items were
various arthropods. In the course of the work, it was established that amphibians
feed on the most diverse invertebrates available to them, not detecting selectivity in
feed.

KnouyeBble cnoBa: 3emMHoBoAHble, Rana ridibunda Pall, Rana arvalis Nil.,
Rana esculenta L., nutaHue

N3ydeHne nutaHma yxe 6onee nonyBeka octaeTcs BeCbMa NonynsipHbIM
HanpaBfieHNeM B 3KONOrnMn 3eMHOBOAHbIX, MOCKOMbKY Tpoduyeckne cBa3n —
OOWH U3 BaXKHeuLMX napameTpoB akonorm suga. Bo B3pocrnoMm COCTOSAHUU
ampuonn aBnalTca  XUWwHUKaMn. OHUM NUTAKTCA YepBAMU, YNUTKaMW,
HacekoMbIMK, XxBaTasa Aaxe n4yesi. bonbWMHCTBO BUAOB HaWMX 3€MHOBOAHbIX
cobupaloT pasnuyHbiXx O6eCrno3BOHOYHLIX M TONbLKO B BUOE WCKIHOYEHUS
03€pHasa narywka — cambli KPYnHbIA BUA, B Hawewn dayHe — HanagaeTt Ha
NO3BOHOYHbIX. B HEKOTOpbIX MecTax OHa B 3HaYUTEeNbHOM KOoSindectBe
nctpebnsetr manbkoB pblb. M3BECTHbI crydam HaxoxgeHus B XKenyake
O3E€PHON NAryLKM rofioBaCTUKOB 3TOr0 Xe BuAa, a TakKe rosioBacTMKOB
TpaBAHOM W OCTpoMoOpAon ndarywek. Hanagaet oHa W Ha B3pPOCIbIX
3€MHOBOAHbIX HEOOSMbLON BEMNYUHBI — KBaKW W OCTPOMOPAYIO JIATYLUKY.
N3BecTeH cnyyaun, Korga B XKenyake O3€pHOW narywku Obin obHapykeH
HebOonNbLLION Y)KOHOK. B Apyrux cnyyasix Mernkme mnekonutatrowme, Hanpumep,
3eMIIeponKKN, nU3penka CTaHOBATCA AoOblven aToro Buga. MHOrovmMcreHHsl
yKa3aHuUs Ha cCxBaTblBaHWE O3EPHOM JIArYWKON CUAOAWMX Y BOAblI MENKNX
ATUY, onucaH pakT HanageHus €€ Ha NTEeHUOB MOoraHku, rHe3gswencs Ha
Boge. OpgHaxabl Oblna HamgeHa MEpPTBas NArywka c Topyawumm K30 pTa
NyxoBbIM NTeHUOM 4umbuca [2]. OgHako OTNMYMa B KOpMax pasHbiX BUOOB
3eMHOBOHbIX HEBENUKN. Bce B3pocCnble 3eMHOBOAHbLIE NUTATCSH XUBOTHOM
nuwen. PactutenbHble oOCTaTky, BCTpedvawlmnecs B UX Xenyakax,
npeactaBndaloT cobor NUWb  He3HaYUTENbHYK W ClyYanHYyl MNpPUMECH.
CnepnyeT yuuTbiBaTb U TO, YTO OOBLEKTHI NUTAHUS BapbUPYOTCA B 3aBUCMMOCTH
oT ©Ouotona wn pasHOWM CTENeHM Has3eMHOCTU TOro WM WHOro Buaa
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3€MHOBOHbIX, pasnuunamMm B obutaembix ctaumsix, cnocobax cxsaTbiBaHUSA
MUK, MaHepax OXOTbl, pa3fnynemM B pasMmepax 3eMHOBOHbIX U B HEKOTOPOW
Mepe xapakTepoM akTUBHOCTU 3€MHOBOAHbLIX U UX XepTB [1, 4].

[MuTaHne amcnbuin ABNSETCA OOHMM U3 BaXXHEWLWIMX HanpaBneHun B
3Konorum 3emMHOBOAHbIX. B nocriegHee Bpems BO3pOCMO KONMYeCcTBO pabor,
MNOCBSALLEHHbIX TPOUYECKOM Ponn OTAEeNbHbIX BWOOB 3€MHOBOAHbLIX B
aKocmcTemax. ATO MOXHO OBBACHUTL TEM, YTO BCE HalUM 3eMHOBOLHblE BO
B3POCIIOM COCTOAHUM NUTAKTCS UCKMIOYNTENBHO XUBOTHOM NULLEN U, obuTas
B CaMblX pa3HOOOpasHbIX MecTax, MPUHOCAT Norib3dy B cagax, oropopax,
nonsx, necax u riyrax (Ha ceHokocax), noefgas BpeaHblX HacekoMblx. OgHako
TaKCOHOMMWYECKNA CNEeKTP U cocTaB nuwn y amcpmnbun benapycm onucaHbl
NuWb B HEMHOMMX paboTax [6, 7].

Ha coBpemeHHOM 9aTane Haubonee 3HayMmble paboTbl B obnactu
n3yyeHna nutaHma B benapycu npuHagnexat [Mukynuky M.M, P.B.
Hosuukomy, pobeHkoBy C.M., K.K. PbikeBudy, AHuypesuy O.B. n gpyrum.

B xoae npoBeneHus uccnegoBaHuim Obiniv nonyyeHbl npeasBapuTesSibHbIe
pesynbTaTbl WU3Y4EHUA MUTaHUA Tpex BUOOB BECXBOCTbIX 3€MHOBOAHbLIX
(Amphibia, Anura) poga Rana — o3épHas ndarywka (Rana ridibunda Pall),
ocTpomopaasa narywka (Rana arvalis Nil.) n cbepgobHas ndarywka (Rana
esculenta L.). MaTtepnan 6bin cobpaH B ropoge bapaHoBuuu (bpectckas
obnactb, benapycb) Ha nNpoTAXeHUN BeceHHe-oceHHero nepuoga 2016 r.
Bbibopkn npoussogunuce B ypouuwe [an, Ha MenuopaTMBHOM KaHarne
«BOCTOUYHBLIN» M B €ro OKPEeCTHOCTSIX, a TakKe Ha [eKopaTUBHOM npyae
«KnobuHckoe o3epo» (bapaHoBuyckum panoH, bpectckaa obnacte). OTnos
XUBOTHbIX MPOUN3BOLUINCA BPYYHYIO M BOOHBIM Ca4KOM Ha cylle 1 B BOOOEME.
Bcero 6bino wu3yyeHo nuTaHne 34 ak3emnnsgpoB narywek. OTOop
COOEPXKUMOro XXenyakoB MNPOU3BOOUICA MNPUWXU3HEHHO, WCMOMb3ys MeTo[,
npomMblBaHUA xenyaka. [5] Ona onpeneneHus BMOOBOW MPUHAASIEXHOCTU
NULLEBLIX 0OBHLEKTOB NPUMEHANNCE BUHOKYNSpHble Mukpockonel MBC — 10 u
Nikon — SMZ800 c wucnonb3oBaHneM onpegenutTenbHon nutepatypbl [3],
TakKke NPoBOAUMUCE KOHCYNbTauuu co cneunanuctamu. Bo Bcex cnyyasx no
BO3MOXXHOCTU NuLLEBble OOBLEKTBI ONpeaeniannuck 40 HaMMEHbLLEro TakCoHa.

[M1LLEBON KOMOK Yy M3YyYeHHbIX BUAOB aMdpubuin coctosasn ns Tpex TUnos
6ecno3BoHOYHbIX (Annelida, Mollusca, Arthropoda), ocHoBHas posnb B
NUTaHUN NPUHALANEXMUT YrneHncToHornm (Tabnuua 1).

B cnektpe nutaHua o3épHonm narywkn (Rana ridibunda  Pall)
NPUCYTCTBYOT TONbKO uneHuctoHorne (Arthropoda). N3 Hux npeobnagatot
Hacekomble (Insecta) nx konndectBo coctasndaeT 89%, a MUMEHHO ABYKpbISible

(Diptera) (komapbl  (Culicidae)) — 35,8% 1 nepenoHYaToOKpbISble
(Hymenoptera) (mypasbu (Formicidae)) — 32%. Takke BcTpevaloTCs
konnembona (Collembola) — 10,9%, nonyxecTtkokpbifble (Hemiptera) —

12,1% n xecTtkokpbinble (Coleoptera) (kykn-nuctoenbl (Chrysomelidae)) —
2%.

Y octpomopgon narywkn (Rana arvalis Nil.) B cnekTpe nutaHus HangeHo
Aga Tuna 6ecno3BoHOYHbIX — Morstocku (Mollusca) (2,5%) u YneHucToHorme
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(Arthropoda) (97,5%). N3 monntockoB (Mollusca) npucyTCcTBYeT CEMENCTBO
katywkn (Planorbidae). YnenuctoHorve (Arthropoda) npeactaBneHsbl
naykoobpasHbiMn (Arachnida) (6,5%), MHOroHoXXkamy oOTpsida KUBCSAKU
(Diplopoda) — 22,5%, HoroxsocTkamu (Collembola) — 10% wn HacekomMbiMK
(Insecta) — 58,5%. Hacekomble (Insecta) B cBotO oyepenb npeacTaBreHbl
YewwyekpbinbiMn (Lepidoptera) — 2,5%, nonyxecTtkokpbinbiMu (Hemiptera) (B
ocHoBHOM krionbl) — 10,8%, aBykpbinbimu (Diptera) (mowku (Simuliidae)) —
2,5%, nepenoHyaTokpbibiMn  (Hymenoptera) (mypaBbm (Formicidae),
nmnunblinkn  (Tenthredinidae), popoxHele ocbl (Pompilidae)) — 19,6%,
XecTkokpbinbiMn  (Coleoptera)  (kyxenuubl  (Carabidae), nuctoegbl
(Chrysomelidae), wenkyHbl (Elateridae), ponroHocukn (Curculionidae)) —
25,4%, a Tarke xykn—sogontobel (Hydrophilidae) — 7,3%.

B nuwe y cbenobHom narywku (Rana esculenta L.) BbIABNeHO Tpu Tuna
6eCcno3BOHOYHbIX — KomnbyaTble 4epBu (Annelida) — 5%, MONOCKK
(Mollusca) — 11,2% wn uneHuctoHorue (Arthropoda) — 83,7%. N3 konb4aTtbIxX
yepBen (Annelida) npucyTcTByeT nogoTpsan 3emnsiHole Yyepsu (Lumbricidae),
a u3 monntockoB (Mollusca) — cemenctso katywku (Planorbidae) n pop
aHTapkn (Succinea). N3 uneHnctoHorux (Arthropoda) npucyTtcTByeT knacc
naykoobpasHble (Arachnida) — 7% u knacc Hacekomble (Insecta) — 76,7%. U3

HacekoMmblx (Insecta) BcTpedeHbl cTpeko3dbl (Odonata) - 4,15%,
yewyekpblnble (Lepidoptera) — 9,15%, nonyxectkokpbinble (Hemiptera)
(Bogpomepkn  (Gerridae)) — 2%, ngBykpbiible (Diptera) - 10,4%,

nepenoHYyaTokpbinble (Hymenoptera) (Mypasbu (Formicidae), [OpOXHbIE OCbI
(Pompilidae)) — 20,7%, xecTkokpbinble (Coleoptera) (kyxenuupbl (Carabidae),
cTradounuHnAbl (Staphylinidae), MepTBoeabl (Silphidae),
Bogontobbl(Hydrophilidae)) — 28%. Ctout oTmMeTuTb 4YTO Hambonbluee
KONMMYeCcTBO XeCTKOKpbInbix (Coleoptera) HaxoguTca B NUWE WMMEHHO Yy
cbenobHon narywku (Rana esculenta L.).

Tabnuuya 1.
CnekTp nuTtaHma Tpex Buaos amcgpunobum B bapaHoBUYCKOM panoHe
Benapycu
Rana ridibunda Rana arvalis | Rana esculenta
TakcoH oobblun .
Pall., Nil., L.,
Annelida — — 5
Oligochaeta — — 3)
Haplotaxida — — 3)
Lumbricidae — — 3)
Mollusca — 2,5 11,3
Gastropoda — 2,5 11,3
Pulmonata - 2,5 11,3
Planorbidae — 2,5 —
Succineidae — — 11,3
Succinea — — 11,3
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MpopormkeHne Tabnuubl 1

Arthropoda 100 97,5 83,7
Arachnida - 6,5 7
Ixodida - — 2
Ixodidae - - 2
Aranei - - 5
Pholcidae - - 5
Diplopoda — 22,5 —
Collembola 10,9 10 -
Insecta 89,1 58,5 76,7
Odonata - - 4,15
Lepidoptera - 2,5 9,15
Geometridae - - 9,15
Hemiptera 12,1 10,8 2
Aphidoidea 8,1 — —
Pentatomidae - 3,3 -
Aelia - 3,3 -
Aelia acuminata - 3,3 -
Gerridae 4 - 2
Miridae - 2,5

Diptera 35,8 2,5 10,4
Asilidae - - 8,3
Culicidae 35,8 - -
Simuliidae 2,5 -
Hymenoptera 32 19,6 20,75
Formicidae 32 10,5 18,6
Tenthredinidae - 3,3 -
Pompilidae — 5,8 2,15
Coleoptera 2 25,4 28
Carabidae - 7,5 17,5
Pterostichus - 7,5 5
Bembidion — — 2
Staphylinidae — — 2
Chrysomelidae 2 3,3 -
Elateridae - 4 -
Curculionidae - 3,3 -
Otiorhynchus — 3,3 -
Silphidae — — 2
Hydrophilidae - 7,3 4,15
Cercyon — 4 4,15
Cercyon ustulatus — 4 4,15
Enochrus - 3,3 -
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Takum o00pas3om nonyyYuB npenBapuTernbHble pe3ynbTaTbl MUTaAHUS
3eMHOBOAHbIX, MOXHO OTMETWUTb, YTO BMAOBbIE pPa3NUYUA B MNUTaHUK
HECYLLECTBEHHbl.  AMPUOUN  KOpMATCS  caMbiMi  pa3HOOGpa3HbIMU
OOCTYMHbIMM UM ©6€ecno3BOHOYHLIMK, He OOHapyxumBasi BbIOOPOYHOCTU B
KopMax.
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YOK 378.4(477.74-21) (082)
KosaneHko C.I"., Bacuneesa T.B., Hemepuanos B.B., boHgapeHko O.1O.

BupaTtHi negarorn-6ionorn HoBopocincbKoOro yHiBepcurteTy.
BanepiaH BiktopoBuu lNonoBuos

OO0ecbkuli HauioHanbHUU yHisepcumem imeHi I.I. MeyHukoea, YkpaiHa

Y 3B’asky i3 110 piyHuMuero Buxody B CBIT nepworo B Pocil nigpyyHuka 3
METOAUKN BUKIaZaHHA nNpuMpoao3HaBcTBa onpunogHeHo Biorpadiito Moro asTopa
BanepiaHa Biktoposuya [lonosuoBa (29.05.1862 - 17.11.1918), BugaTtHOro
BYEHOro, SCKpaBoro pgocnigHuka, npodecopa HOBOPOCIMCLKOro YHIBEpPCUTETY.
MMigKkpecneHo KWoro OCHOBHI HaykoBi 3000yTkM, 3anovaTkyBaHHS HUM OCHOB
MeTOLMKWN BUKITagaHHA NPpUPOLO3HaBCTBA Yy cepeHin Ta BULLIN KOS

KnouyoBi cnoBa: meTtoguka BuKnagaHHs, npupogosHascTteo, B.B. NMonosuos,
HoBopocinceknin yHiBepcuteT

In connection with 110 year of appearance in Russia first text-book of methods
of teaching the science there are described the biography of its author Valerian
Victorovich Polovtsov (29.05.1862 — 17.11.1918), the famous scientist, bright
investigator, professor of Novorussian university. There were emphasized his main
investigations, foundation of methods of teaching the science basis in middle and
high school.

Key words: methods of teaching, the science, V.V. Polovtsov, Novorussian
university

Y cydacHux ymoBax T[OLUYKY HOBUX MeETOAIB BUKNagaHHA 6Gionoril
BENMKOro 3Ha4yeHHs HabyBae BWMBYEHHS chnagky nefaroris Ta BYEHUX
MUHYroro. bes onpautoBaHHS Ta PO3yMiHHS X pobiT HEMOXNMBO pyxaTucs
Bnepen, 6e3 gocnigaXeHHs X nepcoHanin BTpavyaeTbCsl 3B’130K NOKONMiHb.

2017 poky BUKOHYeTbCA 155 pokiB i3 OHA HapomxkeHHs BanepiaHa
BikTopoBunya lNonosuoBa, BMAaTHOro BY4eHoro, npodgecopa HOBOPOCINCHKOro
yHiBepcuteTy, Ta 110 pokiB i3 BMXxo4y B CBIT HanMCaHOro HUM, MepLUOro B
Pocii nigpy4Huka 3 MeToOMKN BUKIMadaHHA Npupogo3HaBcTBa. Y Binblu HiX
150-piyHin  icTopii Hosopocincekoro (HUHI  Ogecbkoro  HauioHasnbHOro
yHiBepcuteTy imeHi |.l. Me4dHukoBa) yHiBepcutetry € ©Oarato imeH
HanACKpaBilLMX OOCAIAHUKIB, WO 3pobunin BaroMuMmM BHECOK Yy PO3BUTOK
GionoridHoI Haykn He nuuwe B KpaiHi, ane n y ceiti. OgHak, B.B. lNonosuos.
YHikanbHO noedHyBaB y cobi TanaH i AgocnigHuka, i negarora, WO Tak
BaXKMMBO Y HABYaHHI | BUXOBAHHI CTYOEHTIB.

BanepiaH Bikroposuy NMNonosuos (29.05.1862- 17.11.1918) Hapoaueca y
c. Cnacbke 6ina Apocnaento (HUHIWHA HoBropoacebka obnacte). Y 1881 p.
BiH MOCTYNMB Ha MaTemMaTuyHe BigaineHHs [eTepbyp3bKoro yHiBepcuTeTy, a
yepes3 TpW POKU MepenwloB Ha npupoaHuye BigaineHHA. e 3 cTyaeHTCbKMX
POKiB BIH BIigpi3HABCA nMparHeHHAM [0 BCeBIYHOT OCBITU, CEepUO3HUM
CTaBfeHHAM [0 3aHATb. HaB4valoumcb Ha TpeTbOMYy Kypci, BiH pas3om i3
ofHokypcHukoM P. Perenem HagpykyBaB Y xypHani «Scripta Botanica» cBoto
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nepwy cratTio «,El,ononHeHme K cdrnope OnoHeukon rybepHum», sky Gyno
e . MArOTOBMEHO Ha OCHOBI  KPOMITKOi  1Oro

B poboTu i3 repbapiem [4]. [MoTiM oro GinbLue
npuBabuna  cpisionoria  pocnuH, | BiH
HanpyXeHO npaulBaB pasoM i3 CBOIM
ogHokypcHukom  M.l.  KysHeuoBum. Ane

OCTaTOYHO  MOro  HaykoBuM  cBiTOMMAA4
ccoopmyBaBcsa 3aBAdkM  poboOTi Yy TypTKY
npodgecopa M.C. BopoHiHa.

Y 1888 p. B.B. 3akiHuMB yHiBepcuTeT i3
CTyNneHeM KaHgupata npUpoaHUYMX HayK |
moro 3anuwmnu B yHiBepcuTeTi  And
NiAroTOBKN OO0 MPOdEecopCbKOro 3BaHHA. Y
1887-1889 pp. pasom i3 [.l. IBaHOBCbKMM
(Togoi cTtygeHToM) pocnigkyBaB  XBOPOOMU
TIOTIOHY Ha TepuTopil YkpaiHn Ta beccapabil.
Y 1891-1893 pp. 6yno HagpykoBaHO Tpwu
ctaTTi 3 uiel npobnemu [3]. Y 1891-1896 pp. npautoBaB xpaHUTENEM, a NoTim
nabopaHToM  0OoOTaHiyHOro  KabiHeTy [leTepbyp3bKOro  yHiBEpPCUTETY,
HeoQHOPa30BO CTaXyBaBCA 3a KOpAOHOM, 6ina poky npautoBaB nig
kepiBHMUTBOM J1. [1acTtepa y [1acTepiBCbKOMY iHCTUTYTI.

3 1894 p. Tpn pokn OpaB AisnbHY ydacTb Yy 3acifaHHaX cneuianbHOT
KOMmiciT nig kepisHuuTBoM npodp. MN.®. Jlecradpra, wWo posrnsgana nUTaHHSA
BUKNaZaHHA NpUPOAO3HABCTBA Y TEeXHIYHMX LwKkonax. bnuckydi nekuil M.0.
JlecradpTa, B Akux BiH BTiNtoBas npuHuun X.b. Jlamapka woao 3anexHocTi
MDK doopMOK0 Ta (yHKuieto, HawToBxHYnn B.B. [lonosuoBa Ha iget npo
HeOOXidHICTb  3MIHWM  OMNMUCOBOrO  HaBYaHHA  NPMPOLO3HABCTBY  Ha
cuctematnyHe. BiH He TinNbkM CNPUAHAB PO3YyMOM OCHOBHI MOCTynaTtu uiel
METOOVKM HaBYaHH4, WO (hopMn NMOBUHHI BUBYATUCS Y 3B’A3KY i3 (PyHKLIAMN,
a crnocib XUTTA opraHiaMiB — y 3B’A3KY i3 OTOYEHHAM MeLllKkaHHSA. CTBOpeHuH
HUM GiONOriYHNUM My3en, eKCNoHaTW SAKOro Hao4yHO O0BOAMMAM Ti YW iHLWI
NONOXEHHs,  Onuckydi  nekuil, po3pobka  HauWuikaBilLMX  EKCKYPCIn
nonerwysann NPoBeAeHHSA B XUTTS BionoriyHoro metoay (Taky Ha3By mana
Toai ua 6ynoBa 6ionoriyHOro  BuKNagaHHsa).  Onsa  nigTBepmoXeHHs
npasusnibHoCTi BMBopy y 1904 p. B.B. nepeknaB Himeubkun nigpydHuk O.
LLiImennsa, cknageHun 3a umm MeTO40M.

CBoto neparoriyHy AianeHicTe BiH noyas y 1896 p. 3 BuknagaHH4A
npupoao3HaBcTBa Ha [leparoriyHmMx Kypcax npu netepbyp3bKnX KIHOYMX
riMHasisax (nepetsopeHux gani y >KiHoumn negaroriyHUM iHCTUTYT), Ha Kypcax
npn negaroriyHOMy My3en BiCbKOBOro y4bosoro 3aknagy, a 3 1901 p. —
aHaToMmito i pisionorito pocnuH y TexHiyHomy iHCTUTYTi. OgHo4vacHo B.B.
npoBoaMB  BeNWKYy  poboTy,  BIiACTOWOKYM  HEOOXIOHICTb  BBEOEHHS
NpupoLO3HaBCTBa Y LWKiNIbHY nporpamy. BiH nucas: «llkona noBuHHa, 3
ofHoro 6oKy, SICHO CTaBUTU 3aranbHy MeTy, 40 AKOI BOHA nparHe, a 3 iHWOoro
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— y3roKyBaTu 3 Hel0 K Mmartepiarn, Tak i MeToau, Wo NpoBOAATLCA B OKPEMUX
y4yboBMX nNpeagmMeTax; yce Le, HapewTi, NOBUHHO pobuTtuca 3apagu Toro, wob
AaTun NI0AKHI, Ika PpO3BUBAETLCS, 3arasibHy OCBITY 3 METOK NpUroTyBaTtu il oo
xutTta» [2]. Ha Xl 3%i3gi npupogosHasuis y 1901 p. B.B. lNonosuos Buctynmse
3 6rnvMckyyolo NpPOMOBOK MpPO Micue | 3aBOaHHA NpUpoOO3HaBCTBA SK
LLKINTbHOrO KypcCy, B SKin ChOpMYInioBaB Te, WO MOXYTb AaTu MigpocTaovyomy
MOKOMIHHIO NPUPOOHMYI  HayKuU: pPO3YMIHHA ABULL  30BHILIHLOMO CBITY,
PO3YMIHHA PYHKLiIOHYBaHHA BNacHOro opraHiaMy, po3BUTOK OpraHiB no4vyTTiB
K HaMBaXnmBIiWKMX (pakTopiB, WO OO6YMOBMOKTE Hall MCUXIYHUA PO3BUTOK,
ynopsaKkyBaHHA Ta nodanbliui  MnigHUA  PO3BUTOK METOLIB  MMUCHEHHS,
PO3LUMPEHHA KONa OyXOBHMX NoTpeb, a pa3oMm i3 TMM pO3BUTOK MOparnbHOI
ocobucTocTi y4Ha [5]. BiH nigkpecnue, Wo BCe Le MOXYTb AaTh MPUPOLHUUI
HayKu nve 3a ogHiel yMOBU — AKLLO BMKNaday 3aBxau byae nam’satatu, ons
4yoro BiH BMKNagae | 49Ky MeTy cTaBuTb nepen cobow. A konu
NPUPOLO3HABCTBO BBESM 0 NporpamMu 3arasibHOOCBITHIX LUKiM, BiH po3no4vas
BenuyesHy poboTy B cnpasi NiAroTOBKM HOBMX KaapiB A0 BUKNaL4aHHSA LbOro
npeamery.

KoxHa #oro poboTa BuKIMKana HOBI OYMKM | BigkpuBana HOBI
MOXINMBOCTI. [lepwold 3 KHWXKOK nNpPO NpOBeAEeHHA eKcKypcin 6y
HagpyKkoBaHU/ HUM pas3oM i3 [OPYKUHOK ONUC MATU  EeKCKYPCil:
«boTaHnyeckne BeceHHWEe NPOryrikn B oKpecTHocTax [leTepbypra». A konu
BCTano nNuUTaHHA Npo HeOobXigHICTb O3HAMOMMEHHSA 3 My3eamu, B.B. Hanucas
HeBennky poboTy nNpo Te, AK Kpalwie npautoBaTy i3 HenigroToBreHUMMU
cnyxayamu.

[Mopsg 3 UMM BiH IHTEHCMBHE 3ariMaBcs HaykoBok poboTtoro iy 1902 p.
3axuctme y NeTepOypsi MarictepcbKy aucepTauito Ha Temy: «MccnegoBaHue
Hag AblIXaHWeM Yy pacTeHUn».

Y 1903 p. aupektop [leparoriyHoro Mmyserw MNpu  BiMCbKOBO-y460BUX
3aknagax y ConaHomy lopoagky O.M. MakapoB 3anpocuB KOro KepysaTu
pobOoTOK CcryxadiB negaroriyHMxX KypciB y cnpasi MigroToBKM BYMTENiB Ond
BinCcbKoBUX y4boBMX 3aknagis. A y 1904 p. Bneplwe 3a BeCb 4ac iCHyBaHHS
yHiBepcuteTiB B.B. [lonosBuoB noyaB uutatn y [leTepOyp3bkomy
YHIBEPCUTETY KypC MEeTOAMKM MNpupoao3HaBCTBa. HagpykoBaHWW uLen Kypc
6ys y 1907 p.

B.B. nigkpecnioBas, WO Halle 3aBAaHHs Nosisirae He B TOMY, «LLob cnino
nosepHytuca po [apsiHa i cnosigatm WOro nepeq HawWuMMU YYHAMU K
cuMBOM BipW, a B TOMy, LWOO, crnvpatyucb Ha [apsiHa, SK HA MiLHUA i
HagiHun dpyHaameHT, noyatyu OyayBaHHA HOBOI OyAiBMi LWIAXOM TBOPYOro
CVHTE3Y BCiX HAaMHOBILWNX 3000YTKIB NMOACLKOT AYMKN.

Y 1907 p. Burwnum KHMXKKN «K BONPOCY O 3aropoAHbIX 9KCKYpCUAX» Ta
«JlntepaTypHble nocobua gna akckypcuny», a y 1909-1910 pp. - «Y4ebHuk
boTaHuKn ans cpegHux yd4ebHbIX 3aBefeHnn n ans camoobpasoBaHud. Y.1.
CTpoeHne n Xn3Hb pacteHun» Ta «l1paktndyeckme 3aHATUS No 6oTaHuke». Y
kBiTHI 1907 poky ToBapuCTBO negaroriB-HaTypanicTiB, nepeTBopeHe nisHiwe
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y Pocinceke TOBapuUCTBO PO3MOBCHOIKEHHA MPUPOLHO-ICTOPUYHOI OCBITU
(PTPIIO), sanpocuno B.B. [llonoBuoBa Ansa npoBeLeHHS MNOKa30BUX
€eKCKYpCin ang BunTenis, AKi BBaXXanu Le HauuiHHIWOow wkonoto [1].

Y 1911 p. B.B. lonoBuoB nepeixaB go Opecu i 6yB o0b6paHuin
eKCTpaopanHapHuUM npodecopoM kadeapu aHatomii Ta disionorii pocnuH
HoBopocincbKoro yHiBepcuteTy. TyT OKpiM HayKoBO-negaroriyHol poboTu, BiH
ByB rofloBO CTYAEHTCBbKOro ryptka, kepisHnkom boTaHiyHoro caay.

3aBOsku Moro eHeprii OyB CTBOpeEHWW BIig4iN1 Npupoao3HaBCTBa MNpwu
OLECbKNX OOHOPIYHMX NefaroriYHuX Kypcax, Ha SKux BiH TakoX Buknagas. BiH
aKTUBHO nponaryBaB CBOI MOrMs4n, NPOBOAMB BIOKPUTI NeKUil Ta 3aHATTS.
Moro  ymioBneHMMM  eKCKYpCiHUMKM  Maplipytamm  6ynu  panoHu
Xapxknbencokoro numany ta Manun ®doHTaH. CTygeHTHn, sKi To4i BUMNUCS,
3ragyBanu Moro sik BUTPUMaHy M’SKy N0AMHY, sika WaHyBana camontobcTBo
IHLIMX, YnA TBOpYA YYMHICTb crionyyanacs i3 LUMPOTOK HAYKOBOro CBiTOrnAay,
SK MNPeKpacHOro nekropa, WO 3aoXo4yBaB KOXHOrO [0 CaMOCTINHOI
TBOPYOCTI.

Y 1915 p. B.B. nosepHyBca no [letepbypry i npautoBas Ha nocagi
opAnHapHoOro npodpecopa kadpeapu aHaToMmil i doizionorii pocnuH XXiHo4oro
negaroridHoro iHCTUTYTY A0 KiHUsS XuTTd. [lomep BanepiaH BiktopoBuy 17
nuctonaga 1918 poky y MNetporpagi. 20 rpyaHs 1918 p. PTPIMNO 3acHyBarno
eKckypcinHe 6topo iMm. B.B. lNonosuoea, a y 1920 p. y Outayomy Ceni 6yno
3aCHOBAHO IHCTPYKTOPCbLKY €KCKYPCINHY cTaHuito iM. npod. B.B. lNonosuos.a.

B.C. PamkoB [6] nucae: «Moro iM’s HacTinbkM TiCHO noB'si3aHe 3
PO3BUTKOM MNPUPOAHNYO-ICTOPUYHOT ocBiTM B Pocii, 3 HOBMMM nAigHUMM
MeTO4aMN BUBYEHHS MPUPOAWM B LWIKOMax, WO nepexumBe Garato MNOKOSiHb
POCINCbKUX rnegaroris».
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YOK 929:58 (091)
Kpeuyn H.I.

Akapewmik B.l. Jluncbkuin Ta 60TaHiyHUN cag YKpaiHCbKOI akaaeMmil HaykK
(1918-1928 pp.)

LBH3 "lepesicnas-XmenbHuubKul depxxasHul nedazoaiyHul yHisepcumem
imeHi [puzopis Ckosopodu”, YkpaiHa

Y cTaTTi nokasaHo 3HayeHHA fgianbHocTi akagemika B.l. Jluncbkoro B
opraHisauil CTBOPeHHsi OoTaHiYHOro cagy YKpaiHCbKOI — akagemil  Hayk,
NpoaHanisoBaHo fliTepaTypHi Ta apxiBHi Axepena 3 4aHOro nNUTaHHS.

KnovoBi cnosa: B.l. Jluncekmin, 6oTaHiyHMn capg, repbapinn, pOCHUHMU,
yKpaiHcbka donopa.

The article shows the importance of academic V.. Lipsky to organize the
creation of the Botanical Garden of the Ukrainian Academy of Sciences, analyzed
literary and archival sources on the subject.

Keywords: V.I. Lipsky, botanical garden, herbarium, plants, Ukrainian flora.

Ha cyyacHomy eTtani po3BWUTKY iCTOpPil Haykum CrOCTepiraeTbCs XXBaBWUW
iHTepec Oo poni cyb’ekTa HaykoBOI TBOPYOCTi, MOro BHECKY B HayKOBUW
npouec y UifioMmy TOMy, WO BiATBOPEHHA 06’€KTUBHOI iCTOpIT Oyab-AKOI HayKn
6e3 aHani3y HaykoBOI crnafwmHn 1l BUAATHUX OiS4HiB € CNPaBOK HEMOXITMBOLO.
Akagewmik B. Jluncbknin yBiMWOB Y icTOPit0 BOTaHIYHOT HayKu, K aBTOp NoHaz
100 HaykoBMX npaub, nepeBaxHa O6iNbWICTb 3 AKUX — QyHOAMEHTanbHi
MoHorpadii. Mloro poboTu Big3HaYanucb BUHSATKOBOWO LUMPOTOI iHTEPECIB,
HaA3BUYaMHOK epyauuielo Ta niTepaTypHOK  CBOEPIOHICTIO  BUKagy
martepiany. [OCArHeHHA BYeHOro B ranysi (JIOPUCTUKN, CUCTEMATUKN
pocnuH, reorpadii, 3HaHb opraHisauii poboTn 6oTaHiuHMX cagis, repbapHol
cripaBu, IHO3EMHMX MOB ( SIK CyyYaCHWX, TaK i [JaBHIX) O03BONWNN WOMY
3aMHATK Micue B ogHOMY pagy 3 Bigomumu ByeHumun [1,3].

B. I. Jluncekmin ©yB ogHMM i3 dpyHOATOpiB Ta Neplunx AiMCHUX YreHiB
YkpaiHcbkol Akagemil Hayk (YAH).

Bigomo, wo came noro, gk OAHOro 3 Haukpawmx y CBiTi ©OTaHiKiB-
AOCNIAHWKIB Ta BMOATHUX 3HaBLIB Yy Cnpasi opraHizauii ©oTaHiyHMX cagis,
Bbyno 3anpoweHo Ha nocagy avpekropa Cagy (1918), akuin nnaHyBascs B
ctpyktypi YAH. Kowmicil, gaka 6yna ctBopeHa B YAH, [OaHo 3aBOaHHS
nigwykaTu BignosigHe Micue Ana 3aknagaHHA 6oTaHiyHoro cagy. YneHwu
Komicii orngHynn  Hambnwkdi  micua  6ina Kuesa (Mywa Boguus,
[onociiBCcbknin fnic), Ha naponnasax BoHW nobysanu B Mexurip’l, ane Bcima
ymoBamu ans 6oTaHiYHOro cagy nigxoams Tinbku fonociiBcbkuin nic [2,3].

Yxe B3aumky 1919 p. akagemik B. Jluncbkun nigrotysaB [OMNOBIOHY
3anucky Npo 3aBAaHHs, obralwTyBaHHA Ta OCHOBHI HanpsMu poboTu cagy,
AaHun nnadH OyB niaTpumaHuin Ta cxBaneHun Il gisnko-maremaTudHUMm
Bigainom Akagemii. Y 4epBHi 1919 p. B.Jluncbkuin opepxaB MaHgaT Big
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rybBukoHKoMy KWIBCbKOI pagu CensHCbKUX Ta poBITHUYMX genyTtaTtiB npo
nepenavy YkpaiHcekin Akagemil Hayk 6nusbko 1000 ra 3emni o0nociiBCbKOro
nicy. CninbHe 3ibpaHHa YAH Bucnosuno akagemiky B. Jluncekomy Lwupy
NoOsIKy 3a PO3B’A3aHHS L€l BaXXnuBol crnipasu [2].

BoTtaHiyHMM cap, WO cTBOplOBaBCHA, MNOBUHEH OyB CTaTU BENUKUM
HayKOBMM L,EHTPOM MO BUBYEHHIO donopu YKpaiHu Ta cBiTy. He 3Baxatoum Ha
TpyaHoOLWi, AKi BigvyyBana Akagemisa Ta 1l nigpo3ginv B Ti He cTabinbHi Yacwy,
po3noyanacb poboTa Mo CTBOpeHHIO Gibniotekn, repbapio, My3elo,
nabopartopin cagy, 6yno ckrnageHo KapTKOBUIW KaTanor nitepatypu no gropi
YKpaiHu Towo.

Ona repbapito ©6yno npuabaHe uiHHe BuaaHHA «[epbapun Pycckon
dnopbly», ake mictuno 2500 Buais pocnuH, 3idpaHnx Ha TepUTOPIT KONULLHBLOI
Pocincbkol imnepil, B ToMy 4yuncni i B YkpaiHi. CniBpobiTHUK 6oTaHidHOro cagy
A.JlonayeBcbknin nepepas [o wnoro [epbapito BnacHy Konekuito, <€ka
HapaxoByBana 3000 BuaiB pOCWH, FOSIOBHUM YMHOM OTPUMAHUX LUSISXOM
oOMiHy. [epbapin NONOBHIOBABCA 3aBOAKM  OOTaAHIYHUM  EKCKYPCiam
cniBpobiTHMKiIB Caagy, 3okpema O.PomiHol, A.OkcHepa, Xmanagse Ta iHWuX.
OpHovacHo 3 epbapiem 3aknaganuck i ocHoBM My3seto, nepLui Konekuil aKoro
6ynu nogaposaHi B.KapaBaesum [7].

BibnioTteka nonoBHMNacb konekuiamu 6oTaHika B.KasaHoBcbkoro, a
TakoxX B6ynu 3akynsieHi kHurnm B npuBaTHuX ocid . 3eHaensq, IN.WectepukoBa
Ta €.boppasinoBcbkoro, npuabaHo pi3Hi OOBIOHWKK, €HUMKNonegudyHi Ta
HayKoBi CrMOBHUKKW. Y KiHUi 1919 p. Byno Bxe 3i6paHo 1000 npumipHuKiB Ta
cknageHo OibnioTe4YHWn KaTtanor, 3HayHy 4acTUHY KHUI Byno nogapoBaHO
camnm B.Jluncekum.

[ig yac opraHnisauii botaHidHoro cagy B. JIuncbknn BUCTYNaB He TiflbKK
SIK HayKOBeLb-TEOPETUK opraHizauii 6oTaHiyHMX capgis, a n 6eanocepeHin
BTISIIOBaAY UMX iden Ha npakTuu,. WNoro TEOPETUYHI NMornagn Ha CTBOPEHHS
boTaHiyHOro cagy Oynn BuknageHi B npaui «boTaHiyHMA cag YKpalHCbKOI
Akagemil Hayk i noro 3asgaHHA» [4].

ABTOop BBaxaB, Wo boTtaHiyHuMM cag YAH nosBuHeH O6yTn ogHUM i3
Hankpawmx cagis cBiTy. [Jo 3aBgaHb AaHOI HAyKOBOI ycTaHoBM B.Jluncbkuin
BiAHOCUB: BUHATKOBY HaYyKOBICTb, BUKOPUCTAHHA BCIX HOBITHIX OOCATHEHb Y
ranysi 00TaHikM, NoegHaHHs OOTaHiKM 3 HWWUMKU NPUPOOHUYMMU HayKaMu
Towwo. Lo X cToCyeTbCSA BMOPSAAXKEHHS, TO HA AYMKY NepLLIoro AupekTopa cag
MNOBWHEH MOAINATMUCA Ha NOKa3oBY (CTAaTUCTUYHY) Ta OOCHIAHY (AUHaMIYHY)
YaCTUHW.

3a nnaHom B.Jluncbkoro crtatuctMyHa YactuHa 6oTtaHidHoro cagy YAH,
nepw 3a Bce, MOBMHHA OyTW npeacTaBfieHa BENUKOK XXUBOK KOMeKUiet
Pi3HNX OOPM POCIMHHOIO LlapcTBa, «40 NeBHOoI Mipn Tpeba srpomagutn TyT
YyCeCBITHIO (oniopy, HaUrosnoBHILWKMX 11 NpeAcCTaBHUKIB» — NUCaB ydeHun [4, c.
16]. [na uboro 3ansiaHoBaHi Oynn napk Ta opaHxepei. Y4eHu BkasyBas, L0
NapK MOBWHEH CKNagaTuUCb 9K 3 PI3HMX Tpyn OepeBHUX Ta TPaB’sSHUCTUX
POCINWH, TaK i 3 cnevujianbHUX rPyn POCMWH, SKi BXOAATb 4O OOAHOro poay, Angd
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KpaLLloro CnocTepeXeHHs Hag cnopigHeHuMu Bugamun. Baxnueum 0Oyrno
30epexeHHa AKX AEepPEBHUX NOPig, AKi 34aBHa POCnN Ha 3ragaHin TepuTopii
(aybun, nunn, Gepesun, rpabu). lMNoTpibHO Gyno TakoX 30epertu MNpPUPOLHI
o3epa Ta [mKepena i BUKoOpucTaTu IX B noganbllin poboTi Ansi BUBYEHHSA
BOAHOT pOCNMHHOCTI. B.Jlnuncbknn nigkpecnoBas, Wo 060B A3KOBMMU MOBUHHI
ByTn dpeHoNorivHi cCnocTepexxeHHs 0CobNMBO Ha AepEeBHMMU NMOPOSAMM.

[o ctatnctnyHoi YactmHn B.JIMNCLKUIM BigHOCKUB OpaHXepel, SKi MOBUHHI
OyTn cnopymkeHi 3rigHO BCiX HOBITHIX BuMMOr, ob6bragHaHi cydYacHUMM
obirpisayamu Ta BeEHTUNATOPaMU, MaTU Pi3HUM TemnepaTypHUn pexumm. «B
opaHxepesix NOBUHHO ByTW, NeBHa piy, AyKe baraTto pocnuH 3 pi3HUX KpaiH
YCEHbKOro cBiTy. TiNbKM-X Hema 4yoro AbaTtu 3a NOBHOTY W PACHOTY BUAIB:
AOCUTb, KON penpe3eHToBaHo byae TUMM POCAMHHOCTI ...» — NUCaB YY4eHUN
[4, c. 20].

[HWOoW CcKNagoBOK CTaTUCTUMYHOI 4YacTuHW BoTaHiyHoro cagy 0Oys
[epbapin, AKWMMA NOBMHEH MICTUTU Propy BCiET 3eMHOT Kyni, YKpalHCbKYy
dropy, BCECO3HYy (pocCincbKy) dnopy, oOMiHHMK Ta ocobnueuin repbapin
poCcnuH BriacHe 0oTaHivyHOro cagy. [llopsag i3 repbapiem, 3a nnaHoMm
B.Jluncekoro mexxyesaB My3ei 60TaHiyHOro cagy, Skum MaB gatu NOHATTA Npo
3HAYEHHS POCIIMH Y XUTTI NOAMHK, 3iBpaTn B CBOIX KOSEKLiSX LiKaBi 3pasku
Pi3HNX NpeacTaBHUKIB POCNMHHOIO LapcTBa.

[Mpo 6ibnioTeky 6oTaHidHOro cagy B.Jluncekuin roBopusB Tak: «boTaHi4YHa
bibnioTeka — uUe, KONM Xo4yeTe, POCIMHHE LApCTBO B yTBOpax MOLCLKOro
pO3yMYy», BOHA NOBWUHHA CTAHOBUTWU OOHY 3 HAWIOMOBHILLMX CKNagoBMX OaHOT
HayKoBOT ycTaHoBM [4].

Y cBoin poboTi aBTop nopsag i3 OOrpyHTYBaHHAM CTPYKTypu cagy,
BU3HAYEHHSAM WMOro 3aBAaHb, yKa3ye Ha 3HadYeHHs BCEeOIYHOro BUBYEHHS
POCIMHHOIO LlapcTBa B LiNOMY Ta POC/IMHHOIO NOKpMBY YKpaiHu 30kpema. B.
Jlnncbknn BBaxas, WO CNiBPOBITHUKM BOTaHIYHOro cagy MOBWHHI NpurMaTy
AKHaNaKTUBHILLY y4acCTb B ONUCI BCIiET POCIIMHHOCTI YKpaiHM K BULLNX, TaK |
HWXYMX POCHNH. YYeHUN nigKpecnoBas, WO JaHUW ONUC MOBUHEH MICTUTU He
TiNbKW CyXi AaHi, a n 6ionorivyHi, eKonorivyHi CNocTepeXeHHs 3a pocnmHamu. B.
Jinncbknnn  cTBepaXyBaB, Wo dnopy YKpaiHM NoTpibHO  BMBYaATU
PIBHOCTOPOHHLO Ta B PpPi3HUX Hanpsamax. [Onsg uboro BiH NPOMNOHyBaB
CcknagaHHa 60TaHiYHMX Man K 3arasfibHuMX, TakK i Man OKPeMMX POCIIMHHUX
yrpynyBaHb, NPOBeAEHHA CTaTUCTUYHNX BOTaHIYHMX gocnigXeHb, 6ionoriyHnx
crnocTepexeHsb.

OgHuUM i3 nNuTaHb, fAKe nigHiMaB yyeHun, Byno nuUTaHHA BWOAHHA
b6oTaHiyHUM cagom BYAH repbapito ykpaiHcbkol donopu. aHnn repbapin mas
YyMilLlyBaTW TOYHI Ta OOKMagHi ONUCK POCIWH, SAKi 3pobrieHi 3 repbapHmnx
3pas3kiB yKpalHCbkOl donopu, a He 3 niTepaTypHUX [xepen, Byrno
00O0B’A3KOBMM HaBeOEeHHSA MpuKnagiB HapoOAHWX Ha3B POCSIMH, BUCBITNEHHS
nMTaHb BiONOriYHOro, €EKOMNOriYHOro XapakTepy, BWUKOPUCTaAHHSA POCHWH
NIOANHOKO TOLLLO.
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[MepeBakHa 6GinNbWiCTb MNPOMO3NLIN  BYEHOrO  LWOAO CTBOPEHHS
boTaHiyHoro cagy BYAH ©Oyna 3rogom yTineHa B XUTTA. AK BXe Bigomo,
Tinbkn y BepecHi 1935 p. IHcTuTyT 6oTaHikn Akagemii Hayk YPCP oTpumas
AINAHKY A1 CTBOPEHHSA BOTaHIYHOro cagy Ha nevyepcbkux naropbax, y panoHi
3BipuHUA. KoMmicis 3 nuTaHb opraHizauil botaHiyHoro cagy nig ronoByBaHHAM
€.lMaToHa 3anponoHyBana 3anyyunu [O pPO3POOKM OCHOBHOrO MPUHLMMY
opraHisauii gaHoi HayKoBoOI yCTaHOBWM cepepf iHWKX i B.Jluncekoro. Y4yeHoro
Oyno BKNKOYEHO B KOMICIHO ONA CKMagaHHS KowTopucy pobiT Ha OCBOEHHS
HOBOT AiNnsHkM onga boTtaHiyHoro caay [5].

Ha 3aciganHi [Mpe3ungii YAH 2 cepnHa 1936 p. Oyno yxsarneHo
«3arBepantn akagemika Jluncekoro 3 1 NMMHA UbOro pPOKY LUTATHUM
KOHCYNbTaHTOM HoBoOro 6otaHivyHoro cagy 3 onnatoto 500 kpb. Ha Micsaub 3
KOLUTIB OCBOEHHS LifIbHULbY, a TaKOX «3aTtBepauTn ekcneauuito ona 3éopy
HaciHHS Ta MaTtepianiB ond HOBOro OOTaHIYHOro cagy akagemil Hayk Ha
KaBkaz i B CepegHtio A3il0 Ha KOWTKU, WO BigNyCKalOTbCA Ha OCBOEHHA
AinbHMUi — 3 1/VII yboro poky Ta BBaxaTu 3 LbOro 4ncna akag. JIMncekoro y
BiAPALKEHHI» [6].

LLle paHie OCHOBHI TEOpPEeTUYHI Ha4YepKn NnaHy opradisauii boTtaHiYHoro
cagy O6ynu BTineHi B.Jlunceknm npu obnawTtysaHHi cagy npu Akagemil Hayk
(1923 p.). BigomocTi npo uen etan y AiANIbHOCTIi BYEHOro Hamu Brieplle
3HangeHo B apxiBax IHCTUTyTy pykonuciB HauioHanbHoi 6ibniotekn YkpaiHu
im. B.l.BepHagcbkoro, ®oHg X Apxis AH YPCP - cnpasa Ne 18682 «Kadenpa
KBITKOBUX pocnnH Ta boTtaHiyHun Capg» (ctatta npo poboTty kadenpwm),
AatoBaHun gokymeHT 1929-1930 pp. [7].

Ak BkasyBaB y4yeHuUI Yy CBOIN npadi, AyMKa nNpo 3acHyBaHHA 60TaHi4YHOro
cagy Hikonu He Byna 3anuuweHa, i Tomy cag y asopi lNpesnaii Akagemii HAM
OyB CTBOpeHUMW, 9K sSApO0 ManbyTHLOro Benukoro 6GoTaHiyHoro cagy, Ans
NigroToBKM nocagkosoro matepiany. Ceoto poboTy no obnawTyBaHHio Cany
B.Jlunceknn posnoyas y 1923 p., a BXe HACTYMHOro poky Oyna nocagxeHa
AOCUTb COJlifHa KOJieKuia AK AeKopaTUMBHUX, Tak i JIiKapCbKUX POCNUH. Y
HbOMY OynKn CTBOpPEHi KOSeKuii NeBHUX BWAIB POCIVH, SKi Oynn po3MilleHi
rpynamu (oekopaTtuBHi, NiKapCbKi, TEXHIYHI), NPOBOAUIINCL CNOCTEPEXEHHS 3a
IX 0COBNMBOCTAMKU POCTY Ta po3BUTKY. [deski dpeHONorivyHi cnocTepexeHHsd
B.Jlnunceknn npoBoane ocobucTo.

3anuwKkn gaHoro cagy Ha CbOrofHi 3poctatoTb y asopi Mpesungii HAH
YKkpaiHn, Wo 3Haxogutbcs no Byn. Bonogumupcbkin, 54. 13 3ragaHux
akagemikom B.JIMNCbkMM y CTaTTi BUCAOKEHUX HUM POCSIVH, 3anuinnoch ABi
CMepeKku, ofHa 3 HUX, AK BKasyBaB Yy4YeHWW, 3i 3/1amMaHO BEPXIBKOK, ABI
a0nyHi, 6bepesa Ta KyLi Oy3ky.

BeanepeyHo opraHizauia poboTn GoTaHiYHMX cagiB 3aMmae ocobnuse
micue y gianbHocti B. |. Jluncbkoro. HamGinbw BaromMnn BHECOK YYeHWUN
3pobuB B opraHisaudito pobotnm BOoTaHiYHOro cagy VYHiBepcuteTy CB.
Bonogumupa B Kuesi, IMnepatopcbkoro CaHkT-lNeTepbyp3bkoro 60TaHi4YHOro
cagy, OoTtaHiyHoro cagy YkpaiHcbkol Akagemii Hayk Ta Opecbkoro
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OcHOBHOM Uenbl uccrnenoBaHust Oblna npoBepka, MNpuUHecna N Nonb3y
yyeHnkam TexHuka KapT MbICniv no CpaBHEHUIO C KOHTPOSIbHOW rpynnon, Ans
nokasaHus, YTo 3TOT MeToa sBnseTca 6onee 3pdEKTUBHLIM YeM TpaaULMOHHOE
oOydeHune. [lporpecc mMexagy AOBymMs rpynnamu  (9KCnepuMeHTanbHOWn U
KOHTPOJSIbHOM) Npou3oLuen nocne 6 MecaueB dKCnepuMeHTa BO BpeMsi 00ydeHus B
rocygapCTBEHHOM HadasnbHOM LWKone. OTa paboTa noaTeBepxgaeT, YTO TexHUKa
KapT MbIicnn sBRnsgeTcs BbIrOAHbIM U MNONE3HbIM  MHCTPYMEHTOM B  U3y4YeHUU
NEKCUKWN.

KnioueBble cnoBa: Kapta Mbicnu, nekcuka, obyyeHme

The main purpose of the research is to examine do students benefit from Mind
Map technique in comparison to control group intending to find out whether this
Mind Map that is more efficient than other traditional techniques. The progress
between two groups of students (experimental and control) were done after 6
months of experiment while teaching in a public Primary School. This study
confirms that Mind Map technique is a beneficial and useful instrument in the field
of teaching vocabulary.

Key words: Mind Map, vocabulary, teaching

Introduction
A general overview of theories

Knowing a lot of words in a foreign language is undoubtedly vital for a
successful communication in that language. The more words a student
knows, the better his abilities to understand and being understood are. Poor
vocabulary can be also a barrier in the development of other skills, namely
reading, speaking and writing. According to Julian Edge the knowledge of
vocabulary is fundamental. It is more crucial than knowledge of grammar
rules. Communication without knowledge of words is impossible. Learning a
foreign language can be compared to learning mother’s tongue. First a child
listens to the language, later on; the child tries to pronounce the words. The
child begins with pronouncing separate words. It takes him a lot of time to
form sentence and speak fluently (Edge, 1993).

The teacher in many cases is responsible for encouraging students to
learn a language. He chooses different ways of motivating and helps them to
realize that the language is something that exists in everyday life. The
character and personality of the teacher is important as well as the
relationship between the teacher and the students. The teacher should know
how to manage students and how to control noisy classes, must be
approachable, should know the student's names etc.. If a teacher builds what
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Barnlund (Barnlund, 1968) calls “a constructive communicative relationship”
with the students, it results in a favourable climate for learning results. To do
this the teacher:

- must be willing to become involved with the students, to show a positive
regard for them,

- must be empathic towards the students’ problems and feelings,

- must allow a permissive psychological climate,

- must listen openly to the students, focusing on the things they say through
non - verbal behaviour as well as through words.

Sally Brown and Donald Mcintyre (1993) selected a group of good
teachers, chosen by their pupils. They asked the teachers about their
teaching. Then they wrote in the book titled Making Sense of Teaching what
they found out: “The most obvious common feature of the different teachers’
accounts was that in response to our question about their teaching they
almost always talked about what their pupils were doing” (Harmer, 1998). We
can state that good teachers care more about their students’ learning than
about their own teaching. The positive attitudes and motivation are related to
success in second language learning. According to Patsy M. Lightbown and
Nina Spada: “motivation in second language learning is a complex
phenomenon which can be defined in terms of two factors: learners’
communicative needs and their attitudes towards the second language
community” (Baranowski, 2016; Lightbown and Spada, 1999).

Teaching vocabulary is something more than just presenting new words.
Teacher usually has to decide what words will be taught during the lesson,
but sometimes this decision is in someone else’s hands; syllabus designers,
for example. It can be also determined by the choice of course book or other
factors. In any case, the teacher should bear in mind that the choice of words
to teach is very important. Some of the criteria for selection of vocabulary are
the frequency and range or the learners’ needs (Baranowska, 2007).

The distinction between active and passive vocabulary is a frequent
one. Harmer says that the active vocabulary is “vocabulary that students
have been taught or learnt - and which they are expected to be able to use”
whilst passive vocabulary “refers to words which the students will recognise
when they meet them but which they will probably not able to produce”
(Harmer, 2002). Students know some words better than others. They may be
the words that are often used in the classroom or words that appeared in the
reading texts. Harmer also points out that discovery techniques “are an
appropriate alternative to standard presentation techniques, especially at
intermediate levels and above” (Harmer, 2002). These techniques allow
students to activate their previous knowledge, learners have to work out
meanings for themselves, and they are not being given everything by the
teacher. Matching tasks or giving new words in context can be examples of
the usage of this technique.
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By presentation of vocabulary we mean those lesson stages in which
learners are taught pre-selected vocabulary items. The teacher should
decide how many items he wants to teach, and then he/she should choose
the sequence of presentation. He/She can either teach meaning first, then
form or form first, then meaning. Then he/she should choose the means of
presentation, whether to present the meaning through translation, real things,
objects, gestures, situations or definitions (Baranowska, 2007). The teacher
shows or points to each object in turns and names it. He/She says the name
clearly (but naturally) three or four times. When the pupils have had sufficient
opportunity to hear the words and sentences (and to grasp their meaning)
they are called upon to say them. In the first instance students can repeat
them after the teacher. It is not always possible to rely on real objects. The
meaning of the abstract words cannot be presented by using realia, other
means of explaining the meaning must be used. According to Thornbury
(Thornbury, 2002) verbal means of clarifying meaning include: providing an
example situation giving synonyms, giving several example sentences,
antonyms or superordinate terms, giving a full definition.

Penny Ur claims that “there are various reasons why we remember
some words better than others: the nature of the words themselves, under
what circumstances they are learnt, the method of teaching and so on” (Ur,
1991). As far as children aged 10-13 are concerned, it is worth to remember
that they learn very fast and tend to forget what they have learned equally
quickly. The best results will be achieved if the presented vocabulary items
can be linked with each other through the meaning association. Ur points out
that it is better to teach vocabulary in separate sessions than to teach all at
once. Words will be learnt better if, for example, they are taught briefly at the
beginning of the lesson, reviewed later in the same lesson, and again in the
next (Ur, 1991).

Mnemonic techniques are very specific memory aids preferably towards
vocabulary as well as others language skills. And many of them are based
on the general memory strategies that are presented below. Mnemonics is
an art of memorization, a set of methods and techniques that ease the
memorization process and help increase memory volume by creating
artificial association. It is also a system of inner writing that produces the
ability to consecutively record information into the brain, by transforming the
information into a combination of visual images (Kozarenko, 2006). Although
it can be easiest to remember those things that you understand well,
sometimes you must rely on rote memory. What is more, Penny Ur points out
that: “children have a greater immediate need to be motivated by the teacher
or the materials in order to learn effectively” (Kirschner et. al. 2006; Ur,
1991).

According to some elements that contribute towards intrinsic motivation,
e.g. interest in doing the learning activity itself, are the most effective ones.
Intrinsic motivation is associated with learning for its own sake. It is very
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typical of young learners and tends to deteriorate with age. Scott and
Ytreberg (1990) describe that child’s “own understanding comes through
hands and eyes and ears. The physical world is dominant at all times” (Kang,
2006). In some works it is found the external motivation like short tests
treatment positively affects students’ motivation towards learning foreign
language. And thanks motivational influence of short tests treatment,
students reach better results in language skills, than taught traditionally
(Baranowski, 2016).

Very important sources of interest for children in the classroom are
pictures, games and stories. Using pictures is mainly a visual stimulus;
games use both visual and aural channels, they also activate language
production and sometimes physical movement; stories being both visual and
aural. Some other ideas for evoking the children’s interest are: physical
movement (dancing, gymnastics); drama (role play, mime); projects, doing
decorative writing.

The concepts of Mind Maps

A mind map is a diagram used to represent words, ideas, tasks, or other
items linked to and arranged around a central key word or idea. Mind maps
are used to generate, visualize, structure, and classify ideas, and as an aid in
study, organization, problem solving, decision making, and writing. The
elements of a given mind map are arranged intuitively according to the
importance of the concepts, and are classified into groupings, branches, or
areas, with the goal of representing semantic or other connections between
portions of information. Mind maps may also aid recall of existing memories
(Buzan, 2000). By presenting ideas in a radial, graphical, non-linear manner,
mind maps encourage a brainstorming approach to planning and
organizational tasks. Though the branches of a mind map represent
hierarchical tree structures, their radial arrangement disrupts the prioritizing
of concepts typically associated with hierarchies presented with more linear
visual cues. This orientation towards brainstorming encourages users to
enumerate and connect concepts without a tendency to begin within a
particular conceptual framework (Farrand et al., 2002; Li-Ling, 2004).

The mind map can be contrasted with the similar idea of concept
mapping. The former is based on radial hierarchies and tree structures
denoting relationships with a central governing concept, whereas concept
maps are based on connections between concepts in more diverse patterns
(Pressley et al., 1998; Williams, 2000). Mind maps are cognitive maps, ideas
presented as keynotes and keywords that branch out from a central field,
and get more or less interconnected. You can find such mapping used in
medical textbooks, for example (McDermott and Clarke, 1998).

Idea maps are about the same, but more loosely understood. They may
or may not adhere to exactly the same rules of producing such visual
surveys or displays. The "rules" for producing idea maps are not as strict or
set - yet. Idea maps may be said to be more flexible (Edwards and Fraser,
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1983; McDermott and Clarke, 1998). Mind maps (or similar concepts) have
been used for centuries, for learning, brainstorming, memory, visual thinking,
and problem solving by educators, engineers, psychologists and people in
general. Some of the earliest examples of mind maps were developed by
Porphyry of Tyros, a noted thinker of the 3rd century as he graphically
visualized the concept categories of Aristotle. Ramon Llull also used these
structures of the mind map form (Zwemer and Lull, 2006). People have been
using image-centered radial graphic organization techniques referred to
variably as mental or generic mind maps for centuries in areas such as
engineering, psychology, and education, although the claim to the origin of
the mind map has been made by a British popular psychology author, Tony
Buzan. He argues that ‘traditional’ outlines rely on the reader to scan left to
right and top to bottom, whilst what actually happens is that the brain will
scan the entire page in a nonlinear fashion. He also uses popular
assumptions about the cerebral hemispheres in order to promote the
exclusive use of mind mapping over other forms of note making (Buzan and
Buzan, 1994).

More recently the semantic network was developed as a theory to
understand human learning, and developed into mind maps by Dr Allan
Collins, and the noted researcher M. Ross Quillian during the early 1960s.
As such, due to his commitment and published research, and his work with
learning, creativity, and graphical thinking, Dr Allan Collins can be
considered the father of the modern mind map. The mind map continues to
be used in various forms, and for various applications including learning and
education (where it is often taught as ‘Webs’ or ‘Webbing’), planning and in
engineering diagramming. When compared with the earlier original concept
map, the structure of a mind map is a similar, but simplified, radial by having
one central key word (Collins and Quillian, 1969).

Another important advance in our understanding of learning is that the
human memory is not a single “vessel” to be filled, but rather a complex set
of interrelated memory systems. While all memory systems are
interdependent (and have information going in both directions), the most
critical memory systems for incorporating knowledge into long-term memory
are the short-term and “working memory.” All incoming information is
organized and processed in the working memory by interaction with
knowledge in long-term memory. The limiting feature here is that working
memory can process only a relatively small number of psychological units
(five to nine) at any one moment (Miller, 1956).

It should be noted that retention of information learned by rote still takes
place in long term memory, as does information learned meaningfully; the
difference is that in rote learning, there is little or no integration of new
knowledge with existing knowledge resulting in two negative consequences.
First knowledge learned by rote tends to be quickly forgotten, unless much
rehearsed. Second, the knowledge structure or cognitive structure of the
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learner is not enhanced or modified to clear up faulty ideas. Thus
misconceptions will persist, and knowledge learned has little or no potential
for use in further learning and/or problem solving (Novak, 2002). Therefore,
to structure large bodies of knowledge requires an orderly sequence of
iterations between working memory and long-term memory as new
knowledge is being received and processed. We believe one of the reasons
concept mapping is so powerful for the facilitation of meaningful learning is
that it serves as a kind of template or scaffold to help to organize knowledge
and to structure it, even though the structure must be built up piece by piece
with small units of interacting concept and propositional frameworks
(Anderson, 1992).

Many learners and teachers are surprised to see how this simple tool
facilitates meaningful learning and the creation of powerful knowledge
frameworks that not only permit utilization of the knowledge in new contexts,
but also the retention of the knowledge for long periods of time (Novak, 1990;
Novak and Wandersee, 1991). There is still relatively little known about
memory processes and how knowledge finally gets incorporated into our
brain, but it seems evident from diverse sources of research that our brain
works to organize knowledge in hierarchical frameworks and that learning
approaches that facilitate this process significantly enhance the learning
capability of all learners (Bransford et al., 1999; Tsien, 2007).

Obviously, our brains store more than concepts and propositions. While
the latter are the principal elements that make up our knowledge structures
and form our cognitive structure in the brain. Iconic learning involves the
storage of images of scenes we encounter, people we meet, photos, and a
host of other images. These are also referred to as iconic memories
(Sperling, 1960; 1963). While the alphanumeric images Sperling used in his
studies were quickly forgotten, other kinds of images are retained much
longer.

Our brains have a remarkable capacity for acquiring and retaining visual
images of people or photos. For example, in one study (Shepard, 1967)
presented 612 pictures of common scenes to subjects, and later asked which
of two similar pictures shown was one of the 612 seen earlier? After the
presentation the subjects were 97% correct in identifying picture they had
seen. Three days later, they were still 92% correct, and three months later
they were correct 58% of the time. This and many other studies have shown
that humans have a remarkable ability to recall images, although they soon
forget many of the details in the images. Considering how often we look at
pennies, it is interesting that the subjects asked to draw a penny in a study
by Nickerson and Adams (1979) omitted more than half of the features or
located them in the wrong place. We believe that integrating various kind of
images into a conceptual framework using concept mapping software could
enhance iconic memory.
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There are obvious differences between individual’s abilities, and some
of these have been explored by Gardner (1983). He has proposed a Theory
of Multiple Intelligences. His work has received much attention in education
and has served to draw attention to the broad range of differences in human
abilities for various kinds of learning and performance. It is good that schools
are recognizing that there are important human capabilities other than the
recall of specific cognitive information so often the only form of learning
represented in multiple-choice tests used commonly in schools and
corporations. While it is true that some students have difficulty building
concept maps and using these, at least early in their experience, this
appears to result primarily from years of rote-mode learning practice in
school settings rather than as a result of brain structure differences per se.
So-called “learning style” differences are, to a large extent, derivative from
differences in the patterns of learning that students have employed varying
from high commitment to continuous rote-mode learning to almost exclusive
commitment to meaningful mode learning. It is not easy to help students who
are habituated to rote mode learning to move to practices of meaningful
learning. While concept maps can help, students also need to be taught
something about brain mechanisms and knowledge organization, and this
instruction should accompany the use of concept maps. Other ideas for
improving instruction to achieve understanding of the subject is available
elsewhere (Mayer, 2004; Mintzes et al., 1998; Penfield and Perot, 1963). The
only solution to the problem of overcoming misconceptions is to help learners
learn meaningfully, and using concept maps can be very helpful.

Buzan Tony (2000) in his book "The Mind Map Book", claims that the
mind map is a vastly superior note taking method because it does not lead to
a "semi-hypnotic trance" state induced by other note forms. Buzan also
argues that the mind map utilizes the full range of left and right human
cortical skills, balances the brain, taps into the alleged 99% of your Common
misconceptions about the brain unused mental potential, as well as intuition
(knowledge) intuition (which he calls "superlogic"). However, scholarly
research suggests that such claims may actually be marketing hype based
on Common misconceptions about the brain misconceptions about the brain
and the cerebral hemispheres. Critics argue that hemispheric specialization
theory has been identified as pseudoscientific when applied to mind
mapping. Williams (2000) and others scholarly researchers Farrand,
Hussain, and Hennessy (2002) found that the mind map technique had a
limited but significant impact on memory recall in undergraduate students (a
10% increase over baseline for a 600-word text only) as compared to
preferred study methods (a — 6% increase over baseline). This improvement
was only robust after a week for those in the mind map group, and there was
a significant decrease in motivation compared to the subjects' preferred
methods of note taking. Farrand (Farrand et al., 2002) suggested that
learners preferred to use other methods because using a mind map was an
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unfamiliar technique, and its status as a "memory enhancing" technique
engendered reluctance to apply it. Pressley (1998) found that learners
tended to learn far better by focusing on the content of learning material
rather than worrying over any one particular form of note taking.
Mind maps have many applications in personal, family, educational, and
business situations, including note-taking, brainstorming (wherein ideas are
inserted into the map radially around the center node, without the implicit
prioritization that comes from hierarchy or sequential arrangements, and
wherein grouping and organizing is reserved for later stages), summarizing,
revising and general clarifying of thoughts. For example, one could listen to a
lecture and take down notes using mind maps for the most important points
or keywords. One can also use mind maps as a mnemonic technique or to
sort out a complicated idea. Mind maps are also promoted as a way to
collaborate in colour pen creativity sessions (Buzan, 2000; Gannerud and
Ronnerman, 2005). Nowadays, the mind map techniques generate many
applications available in so called “cloud”, because of the future of this
means of information flow and use in education (Baranowski, 2015a; 2015b).
Great Claims and Evidence
Claims
1. Tony Buzan (Buzan, 1995a; 1995b) claims in the Mind Map Book that the
mind map is a vastly superior note taking method. That may be a
tendentious postulate in the light of later research, which suggests an
improvement of about 15 percent. Mind-mapping - that note-taking variant
- improves the average learning efficiency with up to 15% over
conventional note taking, it has been suggested (Farrand, et al., 2002).

2.Buzan (Buzan, 1995a) props up that argument with claims that the mind
map utilizes the full range of left and right human cortical skills. Against
this view "Hemispheric specialization theory (that Buzan speaks of) has
been identified as pseudoscientific when applied to mind mapping".

3.Buzan claims taps into the alleged 99% of the unused mental potential
claims about extremely low brain use in general, are wrong (Buzan,
1995a).

4.Buzan also claims that similar shapes between brain networks and mind
maps make mind maps excellent for learning. This bogus argument
resembles the ancient "signature teaching", which said that how plants
look like, is the key to their medicinal use, through "like cures like" (Buzan,
1995a).

Buzan has some marketing claims that are invalid, and some that are
dubious at best. What is needed is research that documents the said, very
good effects of mind maps. Till now there is evidence of a slight
improvement, and of problems with keeping up one's motivation to use mind
maps after having learnt how to make them (Buzan, 1995a).

Evidence
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Apart from subjective evidence of the kind illustrated above, there is not
much research on the effects of mind maps. Yet mind-mapping - that note-
taking variant - improves the average learning efficiency with up to 15% over
conventional note taking, it has been suggested (Farrand, et al., 2002). They
found that the mind map technique had a limited but significant impact on
recall in undergraduate students - a 10% increase over baseline for a 600-
word text as compared to preferred study methods with a 6% decrease over
baseline). This improvement was only robust after a week. But the
researchers concluded, "Mind maps provide an effective study technique
when applied to written material". To keep up the student motivation to draw
such maps, became a problem, they also found.

And some researchers (Pressley et al., 1998) found that learners tended
to learn far better by focusing on the content of learning material rather than
worrying over any one particular form of note taking.

The research study and question

Nowadays English language teaching is concerned with new techniques
as well as computer and software support. Lots of methodologists and
teachers favorers them as a useful didactic tool. In spite of this fact and
strong recommendation of new ways of presenting and teaching vocabulary
it is not obvious that results of this methods are indisputable. In the light of
this the paper explores whether the use of software and Mind-Maps
technique in teenage classroom has an effect on improving learners
vocabulary skill.

The purpose of this study is to examine possible differences in progress
between students who were taught vocabulary by traditional techniques and
Mind-Map method. The specific research questions were followed “Do
students benefit from Mind Map technique in comparison to control group?”

Subject, research instruments and procedure

The two groups of teenage of equal number of sixteen participated in
the study. They were at age of ten and attended the class 4 A i 4 B in
Primary School in Zalesie (Poland, Lubelskie Voivodship). The classes have
taken place twice a week, 45 minutes every lesson. The group A which was
taught by traditional techniques and methods as drilling, pictures, games and
drama. And group B was put to the experimental test with Mind-Map
technique. Every group was consisted of equal number of eight male and
female participants of mixed social backgrounds. They are taught twice a
week and use a course book “Go for Poland” Starter by Longman. Classes
consisted of bigger number of pupils and to the researches they were chosen
by random selection up to eight in every gender, every group. The
participants have been studying English since class 1 in Primary School. It is
worth to mention that students do not attend additional English classes.

For the purpose of presented thesis | have used a diagnostic pre-test
(See Appendix | in Baranowska, 2009) at the beginning October 2008,
diagnostic post-test (See Appendix Il, in Baranowska, 2009) at the end of
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April 2009 and a questionnaire (See Appendix IlI-IV in Baranowska, 2009) at
the beginning of May 2009.

The experimental group was intended to present and teach new
vocabulary by Mind - Map free software of version the FreeMind 0.8.0
available at the webpage:
http://freemind.sourceforge.net/wiki/index.php/Main_Page.

The experimental class-B every two lessons had a class with computers
and students was using this software to know and remember a new
vocabulary. This technique was carried during six months and 20 lessons.
Moreover, this technique was used only at the beginning of the lesson and
lasted for about 10 — 15 minutes. While the students from the experimental
group were improving, memorizing and learning new vocabulary by Mind-
Maps technique, the participants of the group A were trying to achieve the
same goal by means of traditional techniques drilling, drama or pictures
matching.

The diagnostic pre-test checked students’ knowledge and basic
vocabulary they studied in the Primary School. It was prepared by teacher
who based on student’s book. The test consisted of six tasks:

Task A —reorder letters to make words,

Task B — fill gaps in words by vowels,

Task C — put words in correct categories,

Task D — add words to every of two categories,

Task E — make pairs of words from the group of words,
Task F — match the odd word out.

The answers are scored as correct and incorrect. According to the
criteria for marking each correct word, students are given one point. The
maximum score for the test is 65 points. The students were asked to write
test during 45 minutes.

With the purpose of collecting new data on the effectiveness of the
Mind-Map technique, after a period of six months all the participants of group
A and B were asked to do a 45 minutes test. The diagnostic post-test
checked students’ progress and was based on the same level and exercises
put in different order.

For the more information concerned with the attitude of participants to
the Mind-Map technique and preferred ways of learning vocabulary the
questionnaire was spread out through the students of each group in May.

Results

The data which concerns the participants’ pre-test and post-test undergo
the analysis. Firstly, the analysis deal with examining the results of the
participants pre-tests in both groups with the aim of comparison of their level.
The next analysis of the participants pre-test and post-test for each group
deal with separately and in comparison with intention to find out whether
technique applied in the given group resulted in any vocabulary skill
improvement and progress. Here the data is compiling the participants’
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achievement in the pre-test and post-test in both groups which present the
degree of effectiveness and what follows the efficiency of the technique
applied in each group.

The pre-tests analysis

The pre-test was designed with the intention to check whether the
experimental group and the control group represent a different or similar
level of standard in knowledge of vocabulary.

Expermeantal re-Test
1.2
0.3
0.a
0.7
0.2

% results

0.4

0.3 4
0.2 1
0.1 4
0.0

E01 B0O2 BC3 B04 BOS BOG BO7 BOE EOY B0 B*1 312 B13 B14 BIS Bi6
Students

Figure 1. The results in experimental group B in pre-test.

The data compiling the scores of the pre-tests are shown in Table 1
and Table 2 and as transformed data into percentage are shown in Figure 1
and Figure 2. The results quite clearly indicates that at the outset of the
experiment students level to a great extent, similar and did not reveal
discrepancies.

Nevertheless, rather middle results of both groups give the right to
conclude that all participants found the task not very difficult. It indicates a
quite good standard of previous teaching of the classes.

In the case the score results in particular vocabulary tasks between
experimental and control group they revealed not significant differences
(Figure 3 and Figure 4). The lowest score in experimental group amounted to
0.33% correctly performed task in exercise 2 with the highest one reached
50% correctly performed task in exercise 4. The lowest score in control
group amounted to 0.35% correctly performed task in exercise 2 with the two
highest one reached 51% correctly performed task in exercise 4 and
exercise 5.
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Table 1.

The individual scores of the students in the experimental group B.

Experimental Group Pre-Test

Lp. | Name/Code | Ex. 1 | Ex. 2 |Ex. 3| Ex. 4 | Ex. 5 | Ex. 6 | Total
1 | BO1 4 3] 7 4 7 13 42
2 | BO2 4 11 7 3 6 14 43
3 | BO3 3 7 4 1 3 3] 25
4 | B04 4 3 4 3 6 11 30
5 | BOS 1 4 6 1 6 7 25
6 | B06 3 7 4 3 3 11 29
7 | BO7 1 1 4 3 6 10 25
& | BO8 4 11 6 4 ) 13 41
9 | BOS 1 1 4 3 6 11 26
10 | B10 2 7 6 4 7 ] 34
11 | B11 3 7 4 1 3 ] 25
12 | B12 4 6 6 4 3 B 29
13 | B13 1 1 4 3 6 11 25
14 | B14 3 2 4 4 6 13 31
15 | B15 1 1 4 3 6 11 26
16 | B16 3 7 4 1 3 ] 25

Table 2.

The individual scores of the students in the control group A.

Control Group Pre-Test

Lp. | Name/Code | Ex.1 | Ex. 2 [Ex. 3 | Ex 4| Ex. 5| Ex. 6 | Total
1 | AD1 2 6 4 3 6 10 30
2 | A2 3 8 6 4 6 11 38
3 | AO3 1 4 3 1 1 3 13
4 | AD4 1 1 4 3 6 10 25
5 | A0S 3 8 5 4 5 11 36
6 | AOB 3 3] 4 3 7 13 37
7 | AO7 1 1 4 3 6 11 27
8 | ADB 2 7 6 4 4 8 30
9 | AD9 3 7 4 1 6 12 33
10 | A10 4 8 6 3 6 13 39
11 | Al1 3 7 4 4 7 11 34
12 | A12 1 4 4 4 6 10 29
13 | A13 1 1 4 3 6 6 21
14 | A14 2 3 7 3 6 13 34
15 | A15 1 6 3 2 4 6 22
16 | A16 3 7 4 1 6 10 30
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Control Pre-Test

% results
(]
[==]

AD1 AD2 AD3 AD4 A0S ADE AODT ADE ADI A10 A11 A12 A13 Al14 A15 A6
Students

Figure 2. The results in control group A in pre-test.

Therefore, contrary to what has been mentioned it might be assumed
that most participants found the task middle difficult or fairly difficult and
some of them achieved quite satisfying scores. Taking everything into
account it could be assumed that before the experiment, the students of both
groups represented a similar level of knowledge concerned with vocabulary.

Exercises Score Results in Expenmental Pre-Test

0.9
0.8
0.7
0.6
0.5

0.4 4
0.3
0.2 4
0.1 4
0 - T T T T T
Bx.1 Bx. 2 B 3 Bx. 4 B 5 Bx. 6

Exercise

% results

Figure 3. The score results in the particular exercise of experimental group in
pre-test.
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Exercises Score Results in Control Pre-Test
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Figure 4. The score results in the particular exercise of control group in pre-
test.

The post-tests analysis

The post-test was designed with the intention to check whether the
results of experimental group and the control group represent a significant
difference.

Table 3.
The individual scores of the students in the experimental group B.

Experimental Post-Test

Lp. | Name/Code | Ex. 1 | Ex. 2 | Ex. 3 | Ex. 4 | EXx. 5 | Ex. 6 | Total
1 | BO1 3] 9 20 15 10 3] 64
2 | Bo2 3] 10 20 15 10 3] 65
3 | BO3 5 9 16 14 10 5 59
4 | B04 4 9 16 10 10 4 53
5 | B05 4 6 10 8 8 4 40
6 | BO6 3] 7 20 3] 10 3] 52
7 | BO7 2 4 17 10 10 4 A7
8 | B08 5 T 20 11 10 5 58
9 | B09 5 6 17 11 10 4 53
10 | B10 3] 9 20 13 10 3] 62
11 | B11 4 7 18 13 10 2] 55
12 | B12 2 T 16 8 10 4 47
13 | B13 5 T 17 12 10 5 56
14 | B14 5 9 20 13 10 5 62
15 | B15 3 T 14 9 8 5 46
16 | B16 4 6 18 8 10 3] 51

The difference between pre-test and post-test in every group was also
checked, but the results of this issue are the matter of the next section.
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Table 4.

The individual scores of the students in the control group A.

Caontrol Post-Test
Lp. | Name/Code | Ex. 1 |Ex. 2| Ex 3 |Ex 4 |Ex. 5| Ex 6| Total
1 | A0 2 o) 14 5 6 4 36
2 | AO2 2 7 16 10 5 4 45
3 | AO3 1 4 7 4 2 0 18
4 | AD4 2 3 14 6 6 4 36
5 | ADS 3 ) 14 10 8 4 44
6 | ADG 4 6 14 11 8 4 47
T | AOT 2 3 14 6 8 3 35
8 | A0S 3 2 16 3 g 4 3r7
9 | AD9 3 6 14 10 8 4 46
10 | A10 4 6 16 10 8 4 48
11 | A1 3 4 16 7 7 4 42
12 | A12 1 6 14 7 8 4 39
13 | A13 1 6 ) 7 6 3 27
14 | A14 3 6 14 4 g 4 40
15 | A15 2 ) 11 2 4 2 27
16 | A16 4 4 14 4 8 4 38

Expenmental Post-Test

% results

B01 B02 BO03 BO4 B05 BOE BOY BOG BO09 B10 B11 B12 B13 B14 B15 B16
Students

Figure 5. The results in experimental group B in post-test.

The data compiling the scores of the post-tests are shown in Table 3 and
Table 4 and as transformed data into percentage are shown in Figure 6 and
Figure 7. The results quite clearly indicates that at the outset of the
experiment students level to a great extent, not similar and did reveal
discrepancies. What is more, rather high results of both groups give the right
to conclude that all participants found the task not difficult. It indicates a good
standard of post teaching of the classes.
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Control Pre-Test

% results

AD1 A02 AD3 AD4 ADS ADE ADT ADE AD9 A10 A1 A12 A13 A4 A5 A1B
Students

Figure 6. The results in control group A in post-test.

In the case the score results in particular vocabulary tasks between
experimental and control group they revealed quite big differences (Figure 7
and Figure 8). The lowest score in experimental group amounted to 0.69%
correctly performed task in exercise 4 with the highest one reached 91%
correctly performed task in exercise 5. The lowest score in control group
amounted to 0.42% correctly performed task in exercise 4 with the two
highest one reached 67% correctly performed task in exercise 6. The
progress students done in particular types of tasks is present in Table 5 for
experimental group and Table 6 for control group. In the pre-test the most
difficult task was exercise 4 in which students had to add words to the given
two groups of words. The first letter were given.

In comparison with the pre-test and post-test results of the experimental
group, this task was the most difficult and students done only a little progress
of 20%. It indicates that this task was not learnt by participants quite well. The
biggest noticed progress was concerned with exercise 2 in which student had
to fill in the gaps in words by lacking letters. Here the progress reached 59%.

On the other hand, the control group between pre-test and post-test
results the task 4 was the most difficult and students not only done a little
progress but the result was lower in post-test. It indicates that this task was
not learnt by participants. The explanation of this fact is that students had this
kind of vocabulary at the beginning of the year and they have forgotten this
issue. The biggest noticed progress in this group was noticed in exercise 2
where their progress reached 29%.

Taking everything into account, the total average progress of all
exercises in control group reached 12% and 35% in experimental group. It
clearly indicates that the results in experimental group almost doubled, from
44% to 79%. Evidently, there seem to be a considerable improvement in the
students’ scores once the experiment has been conducted. The difference is
not so evidently in the control group and the improvement in the students’
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scores came from 43 to 55%. The significance of the difference of these
results are presented in the next section.

It might be assumed that most participants found the tasks not difficult in
control group or fairly easy in experimental group. And some of them
achieved quite high scores. Taking everything into account it could be
assumed that the experimental group reached higher level of vocabulary
knowledge but the control group reached the same bigger scores than before
the experiment.

Table 5.
The results of the progress in type of task of experimental group.
Experimental Group | Ex. 1 | Ex. 2 | Ex. 3 | Ex. 4 | Ex. 5| Ex. 6 | Total
Pre-test 4% | 33% | 44% | 50% | 46% | 48% | 44%
Post-test 69% | 92% | 86% | 70% | 82% | 80% | 79%
Progress 2% | 59% | 41% | 20% | 36% | 32% | 35%
Table 6.
The results of the progress in type of task of control group.
Control Group Ex 1| Bx 2| Ex3|Ex4|Ex5|Ex 6| Total
Pre-test 40% | 35% | 41% | 51% | 51% | 46% | 43%
Post-test 42% | 64% | 67% | 46% | 63% | 46% | 55%
Progress 3% | 29% | 26% | -8% | 12% | 2% | 12%

Exercises Score Results in Experimental Post-Test

09

08
07
06
05
04
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02
0.1
04 ; ; ; ; ;
Ex.1 Ex.2 Ex.3 Ex.4 Ex 5 Ex.6

Exercis e

% results

Figure 7. The score results in the particular exercise of experimental group in
post-test.
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Exercises Score Results in Control Post-Test
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Figure 8. The score results in the particular exercise of control group in post-
test.

The pre-tests and post-tests results in comparison

The data compiling the results of pre-test (Figure 9) and post-test (Figure
10) in the first compared experimental group provides the strong evidence
(Table 7) of presenting and teaching vocabulary by Mind-Maps software
being effective technique. The T test reached p=0.000000. The progress
appeared unambiguously significant and the juxtaposition seen in Table 7 as
Mean doubled from 0.47 to 0.84 and Figure 11 confirm the progress was
made. The individual student’'s improvement concurring in standard
deviations from 0.102 at the pre-test to 0.108 at the post-test, may draw a
conclusion that the progress is evident and goes to and equal extent. Owing
to the fact that the students individual scores is on stable and all students
benefit from Mind-Map technique equally in average.

Table 7.
The statistics results. The experimental group in pre-test and post-test.

Mean N SD variation
Group 1 Group 2 P Group 1| Group 2 | Group 1 | Group 2

04713 0.8416 | 0.0000000 16 16 0.1022 | 0.1084 1_1250| 0.81685
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evidence (Table 8) of presenting and teaching vocabulary by traditional
methods like drilling, pictures matching or drama being effective technique
and average student can get a significant progress.

The progress appeared unambiguously significant and the juxtaposition
seen in Table 8 as Mean and Figure 18 confirm the progress was made. The
individual student’s improvement concurring in standard deviations from
0.108 at the pre-test to 0.124 at the post-test, may draw a conclusion that the
progress is evident and goes to and equal extent individually through
students. Owing to the fact that the students individual scores is on stable
and all students benefit from traditional teaching methods equally in average.

This lower level of progress in case of participants form experimental
group is striking when it comes to the results of T test p=0.004 and Mean
0.464 at pre-test to 0.587 at post-test which are significant.

Table 8.
The statistics results. The control group in pre-test and post-test.
Mean N =D variation
Group 1 Group 2 P Group 1| Group 2 | Group 1 | Group 2
04649 | 05871 | 0.0045266 | 16 16 01081 | 01245 | 13280 | 05770
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Figure 13. The histogram of post-test of the control group.
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Figure 14. The statistic results: standard deviation and mean of pre-test and
post-test of the control group.

The data compiling the results of post-test experimental group (Figure
15) and post-test of compared control group (Figure 16) provides also the
strong evidence (Table 9). And the result of the T test is very strong
p=0.000000. Other statistics as standard deviation and variation indicates
that there is not considerable difference in scores reached by individual
students.

The progress appeared unambiguously significant and the juxtaposition
seen in Table 9 as Mean and Figure 21 confirm the progress was made. This
can be indicated by means’ scores what values differs from 0.587 at the
control group to 0.841 at the experimental group. Nevertheless the analysis
conducted in this section aims at finding out whether the Mind-Map technique
applied an improvement in difference of improvement reached by control

group.

Table 9.
The statistics results. The experimental and control group in post-test.
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According to the scores of the pre-test (Table 1, 2) and post-test (Table
3, 4) the analysis were presented in figures (Figure 1, 2, 3, 4, 5, 6). The
results of the diagnostic tests and the progress as total are shown in tables
(Table 5) for experimental group and in tables (Table 6) for control group and
are presented in Figures (Figure 7, 8). It is evident that the results in
experimental group almost doubled, from 44% to 79% but the progress
noticed in control group was much lower and reached only 12%. The results
of statistics and T test are presented in tables (Table 7, 8, 9) and Figures
(Figure 9, 10, 11, 12, 13, 14, 15, 16, 17). All of these results indicate the
tested hypothesis.

Firstly, there is significant difference p=0.0000000 in scores between
pre-test and post-test in experimental group (Table 7). The mean in pres-test
is 0.47 and post-test 0.84. Other statistics as standard deviation shows in
this group particular students’ results before and after the experiment do not
differ.

Secondly, there is clearly differences (Table 8) confirmed by T test
p=0.0045 that the progress in vocabulary knowledge was reached by
students in control group, too. Evidently, the mean before 0.46 and after
experiment 0.58 is noticeable and confirms a significant improvement in the
participants’ scores once the experiment has been conducted. The difference
were noticed between these two groups.

Lastly, the analysis of the results in post-test between experimental and
control group find out the differences in knowledge reached by students
(Table 9). The T test p=0.0000004 revealed the progress which is
unambiguously significant.

Taking everything into account, the investigation claims that
experimental group had used a new vocabulary way of presenting and
teaching what turned out well in vocabulary skills. A careful examination
seems to prove the hypothesis that students benefit from Mind-Map
technique in comparison of control group taught traditionally.

Discussion

First of all, the teacher must keep in mind the fact that the complete
knowledge of a word includes the knowledge of its spelling and how it
collocates with other words. Sometimes the knowledge of its spelling and
how it collocates with other words. Sometimes the knowledge gained in the
classroom may not be sufficient. The students must work on their own at
home and the teachers should encourage them to do so. Knowing a lot of
words in a foreign language is undoubtedly vital for a successful
communication in that language. The more words a student knows, the
better his ability to understand and being understood are (Edge, 1993).
Educators must remember to develop learners’ vocabulary in the interesting
and modern way to keep students interested into the subject rather than
bored whilst looking through and seeking new methods, techniques and
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ways concerned also with technology and software to encourage students to
study English. Additionally, its proper influence on that was shown by some
researchers (Barnlund, 1968) and this helps learners to realise that language
is something that exists in everyday life and allows to build a constructive
communicative relationship.

The chosen Mind Map technique to provide in experiment its vastly
superior note (Buzan, 2000) seems to me really important. The software as
well as a technique research have concluded that students find the
techniques of mind mapping to be useful, being better able to retain
information and ideas then by using traditional ‘linear’ note taking methods
(Pressley et al.,, 1998). But in the other hand the investigation done by
Karpicke and Blunt (2011) or Ritchie (2013), found out that retrieval practice
improved fact recall, whereas a mapping technique had no main effects,
even though the use of the latter is more widespread in schools. However, it
was found that retrieval practice and mind mapping interacted significantly,
such that mind mapping was superior only in the non-retrieval condition
(Ritchie et. al., 2013).

It should be noted according to analysis that retention of information
learned by rote still takes place in long-term memory, as does information
learned meaningfully. In different knowledge learned by rote tends to be
quickly forgotten as is not liked by learners, unless much rehearsed.
Secondly, the knowledge structure or cognitive structure of the learner is not
enhanced or modified. It may also be the case that children’s enjoyment of
learning improves when techniques such as mind mapping are used, and
this possibility should be studied, especially in the light of some findings that
mind mapping had no detrimental effect on the number of facts initially noted,
or on later recall (Ritchie et. al., 2013).

The participants’ achievement in the pre-test and post-test in both
groups presents the degree of effectiveness of surveyed technique and this
technique is efficient what was applied in each group. The next section of
the analyzes provides the comparativeness of the data concerning the
results of researches, thus students opinion is related to effectiveness and
preferred way of mind mapping software vocabulary teaching, learning and
memorizing (data not published). What was noted by some scientists is that,
Buzan mind mapping is an efficient system of note-taking that makes
revision a fun thing to do for students (Tee, et. al. 2014). In other studies the
results were showed that using mind mappings in instruction helps teachers
to improve their instruction, planning and evaluating lessons and makes the
lecture more entertaining (Keles, 2012). This technique also helps students
remember information, and helps them to improve their innovative and
creative thinking (Adodo, 2013). The influence of Mind Mapping was also
confirmed in post-test results done by Reima (2009) and showed that
experimental students who used the mind-mapping software, made higher
gains in writing.
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Taking everything into account, the paper reveals that experimental
group had used and a new vocabulary way of presenting and teaching what
turned out well in vocabulary skills. A careful examination seems to prove the
hypothesis that students benefit from Mind Map technique in comparison of
control group taught traditionally. Other investigations tend to prove also that
statement but the subject is not clear enough throughout scientists and
further studies are needed.

Summary and conclusion

The main purpose of the present thesis was to investigate whether the
learners can find one of the Mind Map technique useful in process of learning
vocabulary.

The rich source of scientific papers in that discipline states and discuss
on the general the effectiveness of methods, techniques and other activities
of teaching vocabulary. Apart from that, different motivation factors are also
important and influences the final learning results, as well as, criteria of
selecting, presenting and remembering vocabulary. Moreover, the paper
underlines the effectiveness of Mind Map technique in general teaching and
learning.

The group of learners under research consisted of 16 students, aged 11
all attending classes IV A and IV B in Primary School. The findings analysed
and presented in the paper were collected by means of a six-month
experiment during which two groups’ results were compared. One group of
learners, being experimental used Mind Map technique to present, learn and
remind vocabulary. The second group of learners, being controlled, was
taught by standard techniques and methods as drilling or drama. After a six-
month experiment students’ knowledge was checked and marked by final
diagnostic test.

When comparing results of this study we can confirm hypothesis that
Mind Map technique is a beneficial and useful instrument in the field of
teaching vocabulary. It was hypothesised that the learners from the
experimental group had benefited better in comparison to the controlled
group. Apart from that, it was predicted that the Mind Map technique would
have a great impact on learners’ post test results. The results were, as good
as, it was expected. In general, it turned out that the learners do benefit a lot
from this method.

On the basis of all analysis of the research study the following
conclusions can be drawn:

- the results of the study are visible as it was supposed that students benefit
from the Mind Map technique in comparison to the controlled group. Students
score results differ significantly in final diagnostic post test, thus, it is useful
and guaranteed tool that helps learners to achieve better scores,

- students in the controlled group also have made a significant improvement,
what confirms that traditional instruments of teaching vocabulary bring the
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satisfied effects, too. However the score results are lower than those gained
in the group in which Mind Map technique was used.

For the all above mentioned reasons it is necessary to underline that this

study although a satisfied results this is preliminary to further research on this
subject.

For the all reasons mentioned above it is possible to say that this study

has satisfied results. Nevertheless, it is necessary to underline that it is
preliminary to further research on this subject.
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