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YIAK 502.7 :581.55 (477.51)
Jlo6ans JI.O., Hdinuk JI.B.

Micue perioHanabHoro JanamagTaoro napky «HikuHCbKHD» y perioHaJIbHIN
exkomepe:Ki YepHiriBcbkoi 001acTi

Hixcuncokuii 0epoicasnuii ynisepcumem imeni Muxonu I'ocons, Ykpaina

[IpoananizoBaHa CTpyKTypa HpUpOJHO-3anoBigHOr0 (ouay HixuHCbKOrO palioHy
YepHiriBcbkoi  o0nacti.  OOrpyHTOBaHO  JOUUIBHICTE  CTBOPEHHS  PETIOHAIBHOIO
naHAmwadTHOrO MapKy Ta BU3HAYEHO HOTO MiICHE Yy CKJIaJl perioHajgbHOi eKOoMepexi
YepHIriBcbkoi 001acTi.

Kniwwuosi cnosa: mnpuponHo-3anoBigHuil (ona, (GiTOpi3HOMAHITTS, PIAKICHI BHIH,
PIAKICHI YTpYIIOBaHHS, B1ICOTOK 3alIOBIAHOCTI.

[Ipoananu3upoBaHa CTpyKTypa MpUPOAHO-3amoBenHoro (onma HexnHckoro paiiona
Uepuurosckoit obOmactu. OOOCHOBaHa I€J€COO0PA3HOCTh CO3JAHUS PETHOHATBHOTO
naHAmwa@THOTO Tapka M OIpeAeJeHO €ro MECTO B COCTaBE pPETMOHAIBHON 3KOCETH
YepHUTOBCKOM 00s1acTu.

Knwueevie cnoea: nipupoaHo-3anoBeAHbId GoHA, duUTOpazHooOpaszue, peiKue BHUDI,
peaKue cooOIecTBa, MPOLEHT 3a0BETHOCTH.

The structure of natural and protected fund of the Nizhyn district of Chernigov region
was analyzed. The expediency of creation of regional landscape park was substantiated and
its place in regional ecological network of Chernigov region was determined.

Key words: natural and protected fund, phytodiversification, rare species, rare
associations, percentage of protected areas.

VY Ham yac HaWOUIBII CYyYacHOIO € cTpaTeris 30aJaHCOBAHOTIO PO3BUTKY, sSKa
Oyna npuiiHsaTa Ha KoHpepeHii OOH 3 HaBKOJIMIIHBOTO CepeOBUINA Ta PO3BUTKY B
Pio-ne-XKamneiipo y munmi 1992 p. i cyTHicTh B y3romkeHHi €KOHOMIYHHX,
EKOJIOTIYHUX Ta COLIIAJIbHUX (PAKTOPIB PO3BUTKY TaKUM YMHOM, 1100 3aJI0BOJICHHS
noTped CydacHOro TMOKOJIHHS JIIOJed HE 3arpoKyBajlo BCIM HACTYIIHUM 1 He
MOTIpIIYBAJIO CTaHY HABKOJUIIHBOTO cepefoBuina. Ha cyyacHomy eTtamni nuBiiizamii 3
Horo rio0adbHUMHU 3MIHAMHM HABKOJIMIIHBOTO CEPEIOBHUIIA 1 CBITOBOIO CYCHUIbCTBA
HAWOUIBII TUTIAHOIO METO 3A1MCHEHHS i€l cTparterii € BceeBpomeiickka cTpaTeris
30epexkeHHsT 010J0T1UHOrO 1 JaHamapTHOTO pizHOMaHITTA (23-25 xoBTHA 1995 p.,
M. Codiss, Bomrapis). Ii MeToro €: 3HauHe 3MeHIIEHHS HeOe3Neku OiOJIOTiUHOMY i
naHma@THOMY pI3HOMaHITTIO; 3a0e3NedyeHHs iX BIIHOBICHHS Y BCid €BpoIi;
3MIITHEHHsSI €KOJIOTTYHO1 IUIicHOCTI Bciei €Bponu. JlocsrHeHHs 1MX IIijIeH
nependayaeThCsl HA OCHOBI CTBOpeHHs BceeBpomneiickkoi ekomepexi. OcHOBHA Ti 11es
pPO3IJIAA€EThCS  SIK 1HTErpajbHa B Oprasizailii 30epekeHHs O010JIOrIYHOro Ta
JaHAMA(QTHONO  PI3HOMAHITTS 1 € TeHEepalbHUM  HAMpsIMKOM  peaji3amii
BceeBponeiicbkoi cTparerii 01010rYHOrO 1 JJaHAMA(THOTO PI3HOMAHITTA. 3T1AHO €T
CTparerii, HOBUHHA OyTH CTBOpeHa €BpoIeiichbka eKOoJIoriyHa MEpeska, roJIoBHA MeTa
AKOI — CHCTEMOIO €KOJOTIYHHX KOpUIOpiB 00 €qHATH OCOOJIMBO I[IHHI B
EKOJIOTIYHOMY TIUIaHI JAUISHKU 31 30€pekeHOI0 1 ONM3bKOI 10 Hei MpHUpPOJHOIO
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POCJIMHHICTIO, 1100 CTUMYJIIOBATH YMOBH PO3CEJICHHS 1 Mirpailii BUJIiB, 3a0€3MEUUTH
BIDKMBAHHS 1 BUIHOBJICHHS TIOMYJISIINA, 30€peKEHHS 1 3aXHCT CEepPeIOBHINA iX
icHyBaHHS. B 3B’s3Ky 3 IMM 0cO0JIMBE 3HAYEHHSI Ma€ po3poOKa MPOEKTIB 1HTErparii
€KOMEpPEeX, BEIIMKUX 3a IUIOMICI0 CErMEHTIB €BpOINM, B 3arajbHy €KOMepexy [2].
OcHOBOIO €KOMEPEX1 € Mepexka NPUPOTHO-3aMOBITHUX TEPUTOPIH pETrioHy.

Tepuropis HikuHCbKOrO paiioHy po3TalloBaHa Yy MIBACHHIA  YacTUHI
YepHiriscpkoi oGmacti. 3arambua rroma 1,5 tic. kM.  3a ¢isuko-reorpadiyHum
paiionyBaHHsM Ykpainu (1968) nocnimpkyBaHul perioH 3HAXOIUTHCS y IBOX 00JIACTAX:
MiBHIYHA YacTHHA paiioHy po3ramoBaHa y YepHiriBcekomy Ilomicci — (KynukiBcbko-
Kozeneupknii paiion), miBaeHHa — Yy JcocTenoBid 30HI — [liBHIYHOI 06JacTi
JHinpoBcbkoi TepacoBoi piBHUHM (HikuHChKO-baxMaibkuil paiion).

Cranom Ha 01.05.2015 p. mpupoano-3anoBigauii ¢oun (I13P) HixuHCcbKOTO
paiiony HapaxoByBaB 20 00’€KTiB, cepel SKMX 2 — 3arajbHOJCP)KaBHOTO 3HAYCHHS
(460 ra) Ta 18 — micreBoro (3632,32 ra). Bigcorok 3anoBigHOCTI cTaHOBUB 2,7 % Bij
ol paitony (y nmopiBHsHHI 3 YepHiriBcbkoro o6nactio — 7,6 %) [4]. Lleit mokazHuk
OyB OJHHMM 13 HaWHIKYUX cepell pailoHIB o0yacTi, a caMa Mepexa mHoTrpedyBaia
ontumizaii [3]. Tomy mnpotsarom 2014-2015 pp. Oyno posmouaro podOOTYy IO
BHUBUYEHHIO Ta aHAII3y CTaHy 010pI13HOMAHITTS 3 METOI0 MIPOEKTYBaHHS HOBUX 00’ €KTIB
[13®. MocnimkeHHs mpoBeAeHO 3a ydacTi BeceykpaiHChkoi rpoMajichKOi oprasizaiii
«Acouialisi MOPUPOJOOXOPOHHUX TEpUTOpId VYKpaiHw», TWiA  €rilol0  MPOEKTYy
€pponeiicekoro  Corozy “ClimaEast: 30epexxeHHss Ta crTajle BUKOPHCTAHHS
TopoBUIL”, 0 BOPOBAIKYETHCA Mporpamoro po3Butky OOH B YkpaiHi.

B pesynbrari reo0oTaHIYHUX JOCHIIKEHb pPErioHy OylI0 BCTaHOBJICHO, IO
HAWOUIBII I[IHHUMHU € TEPUTOPIi y MIBHIYHIN Ta EHTpalbHIi yacTuHaX HiKuUHCBKOTO
pailloHy, B SIKMX CKOHLEHTpoBaHO psa o0’ekriB [13D. [lomynamii piaKiCHUX BHUAIB
OXOPOHSIIOTHCS HAa X TEPUTOPILX, ajge HamMu OyJo BIAMIYEHO, IIO0 YacTHUHA 3 HUX
TparuiseTbecst 3a Mexamu 00’ekTiB.  Cepeln HUX BHUJA, SKUW OXOPOHSETHCS Ha
MDKHapogHoMmy piBHI — Ostericum palustre (Bess.) Bess. ([Jomatox I bepHcbkoi
KOHBEHIII1), Jep>KaBHOMY - psJl YepBOHOKHWKHUX BUAIB: Dactylorhiza incarnata (L.)
So6, D. majalis (Reichenb) P. F. Hunt et Summerhayes 1 perionanbHOMY: Anemone
nemorosa L., Inula helenium L. [5]. Cepen pOoCIMHHHUX yrpyHoBaHb YMHHE MiCIIe
3aiiMaroTh 3 PIAKICHI yrpymnoBaHHs, 3aHeceHl a0 3eneHoi kHuru Ykpainu (2010):
dbopmartii Nuphareta luteae, Nymphaeeta candidae Ta Nymphaeeta albae.

Perionanbumii nannmadtauii mapk «Hixuncekuit» (PJIII)  OyB crBOpeHuit
3rigHo pimeHHsT YepHiriBchkoi obOmacHoi pamu Bim 28 TpaBHs 2015 poky «IIpo
CTBOPEHHSI PETIOHAIbHOTO JaHamadTHOro mapky «HibKuHCBKHiIY. 3aranbHa muioma
PJIIT cranoButh 9275,45 rta. OCHOBHMMH 3aBAaHHSAMHU TapKy €: 30€peKeHHS
010JI0T1YHOTO Ta JAHAIAPTHOTO PI3SHOMAHITTS; MIATPUMAHHS €KOJIOTTYHOI pIBHOBAru
Ta 3a0€3MEeUYEHHsI CTAJIOT0 PO3BUTKY TEPUTOPII.

Ha Tteputopii PJIII 3HaxomsTbcst HACTymHI o0’ektn  II3D: 1 -
3arajbHOJIEP>KaBHOTO 3Ha4YeHHs: OoTaHIYHUM 3aka3HUK «CepenoBiiuHa» 288 ra; 8
MICLIEBOIO 3HaueHHs: 4 — rigpojoriuHux 3akasHuka («llepexomiBcbkuit» 318 ra,
«KomicuukiBebke» 77 ra, «I'paniBcbke» 27 ra, «CoBuHe» 13 ra), 4 — G0oTaHIYHUX
(«bopomuku» 540 ra, ypouuie «JIucapiBmuna» 544 ra, ypouwuiie «JIyOsiHka» 438
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ra, «3aiiueBi cocHu» 477 ra). Ha Ttepuropisix 00’€KTiB 3pOCTalOTh BHJIHU, K1
OXOpPOHSIIOTHCS HAa MDKHApoJHOMY piBHI 1 BHeceHi a0 Jomatky 1 bepHchKOi
KoHBeHIli: Jurinea pseudocyanoides Klok. Cepen YepBOHOKHM)KHHMX BHJIIB
BinMivaemo HactynHi: Galanthus nivalis L., Lilium martagon L., Platanthera bifolia
(L.) Rich., Listera ovata (L.) R. Br., Botrychium multifidum (S.G.Gmel.) Rupr.,
Lycopodium annotinum L. Tta Neottia nidus-avis (L.) Ric., a cepen perioHanabHO
piakicHux BuA1B: Pyrola minor L., Scilla bifolia L., Potentilla alba L. [6].

PJIIT «Hixuucekuity nomoBHUB Mepexy o0’ekTiB [13® HixuHcbkoro paiiony,
3HAYHO MIIBHUIIUBIIM BIICOTOK 3amoBigHOCTI (10 7,2 % Bix 3arajbHOi IUIOIII) Ta
yBiimoB 10 cknany Ilpun’arceko-/ecHsHcbkoi ([lecHIHChKOT) CIOTYyYHOT TepUTOpii
(EKOJIOTTYHOTO KOPUJIOPY), SAKY MOXKHA PO3TISJaTH, SK YacTUHY EKOKOPUAOPY
HalioHanbHOro 3HaueHHs (CHOBchKO-Ypaiickka cnonyyHa teputopis Ilan-
€BpONENCHKOr0 3HAUCHHS ). XapaKTepHUMU PUCAMH SIKOTO € HasBHICTh HaTypajJbHUX
naHAmadTiB, MICIb 3HAXOXKEHb MOMYJISIIN Py papUTETHUX BUJIB (JIOPH Ta payHH
[1], uucenpHOi KUIbKOCTI 00’ekTiB [I13®, mnepeBaxHO MicueBoro piBHA. Tomy
CTBOPEHHSI perioHanbHOro jJanamadTaoro napky «HDKMHCBKUN» BIJIrpae BaXKJIHBY
poJib y 30€pe’KeHH1 BChOTr0 KOMIUIEKCY €KOCUCTEM, CEPEIOBUII] ICHYBaHHS, BU/IB Ta iX
T€HEeTUYHOTO PI3HOMAHITTS Ta BIIHOBJIEHHI JIaH 1A TIB.
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YK 633.875
Heipaenko B.O.

CoBpeMenHoe cocTosinue cemeiictBa Fabaceae Bo Quiope Jlyranckou odsactu

Jlyeanckuii eocyoapcmeerntulil yrueepcumem umenu Tapaca llleguenko, Yrpaina

B nanHOI cTaThe paccMOTPEHO COBPEMEHHOE COCTOsiHUME ceMmeicTBa Fabaceae BO
¢bnope Jlyranckoit oOmnactu. I[IpoBemen OuoMoOpdOTOTUYECKHI, CO30J0THYECKUN U
XO3SMCTBEHHBIM aHalM3 JaHHOro cemeiicTBa. (Oco0oe BHUMaHHME OOpailaercs Ha
cocTaBlieHHE (DJIOPUCTUYECKOrO CMHUCKAa M YTOYHEHHE BHJAOBOTO M KOJIMYECTBEHHOI'O
coctaBa cemeiicTBa. Ha ocHOBaHMM TPOBEIEHHOTO aHajaKM3a, OBLUIO YCTAHOBJIEHO, YTO
(dhopMupoBaHHE BUJIOBOTO U KOJUYECTBEHHOTO COCTaBa pacTeHUil cemeiictBa Fabaceae, nx
CO30JIOTUYECKUI CTaTyC W XO3MHCTBEHHOE 3HA4Y€HHE Orpenensercss (UTOIEHOTHYECKUMU
OCOOCHHOCTSIMH, a TaK)Ke TIOYBEHHO-KJIMMAaTHYECKUMH U aHTPOIIOTEHHBIMU (DaKTOpaMHu.

KuaroueBble ciioBa: ¢iopa, 6000Bble, kU3HEHHBbIE (QOpPMBI, OHOMOP(HOIOrHUYEeCKUi
aHalin3, CO30JIOTMYECKUN CTaTyC, XO34MCTBEHHOE 3HAYCHUE.

VY nmaHiif cTtarTi poO3rNsIHYTO CydacHUW craH poauHu Fabaceae y ¢uopi Jlyrancbkoi
obnacti. IIpoBeneno 6ioMOpPQOIOTIYHUMN, CO30JOTIYHUNA 1 TOCTIONAPCHKUI aHalli3 JaHOTO
cimeiictBa. OcoOnuBa yBara 3BEpPTAETbCS Ha CKIAJAHHSA (JIOPUCTUYHOTO CIIUCKY 1
YTOYHEHHS! BUJOBOTO 1 KUIBKICHOTO CKJIany cimeiicTBa. Ha mijcTaBi MpoBeeHOTO aHai3y,
Oy70 BCTAHOBJICHO, IO (OPMYBaHHS BHUAOBOIO 1 KUIBKICHOTO CKJIaJy POCIUH POJUHU
Fabaceae, ix co3onoriyHuii craryc 1 TOCHOJApChbKe 3HAYEHHS  BHU3HAYAETHCA
(hITOLIEHOTUYHUMHU OCOOJMBOCTSIMH, a TAKOXK TPYHTOBO-KJIIMAaTHUHUMH Ta aHTPOIIOT€HHUMU
bakTopamu.

KuarouoBi caoBa: ¢unopa, 0000Bi, XUTTeBI (GopMu, OGiomMopQoJIOTiYHUNA aHai3,
CO30JIOTIYHUH CTaTyC, TOCMOAPChKE 3HAYCHHS.

This article discusses the current state of the family Fabaceae in the flora of the
Lugansk region. Spend biomorphological, sozological and economic analysis of this family.
Particular attention is drawn to the drawing up of the list of floral and refinement of specific
and quantitative composition of the family. Based on this analysis, it was found that the
formation of the species and the number of members of the plant family Fabaceae,
Sozological their status and economic value is determined phytocenotic features, as well as
soil and climatic and anthropogenic factors.

Keywords: flora, legumes, life forms, biomorphological analysis sozological status,
economic value.

CewmeiictBo Fabaceae xapaxkTepu3yercss UEHHBIMH CBOMCTBaMU: KOPMOBBIMH,
JIEKapCTBEHHBIMH, MUIIEBBIMU, TEXHUIECKUMHU H METOHOCHBIMH; TAKXKE WX UCTIOIB3YIOT
Kak 3eJIeHble yIOoOpeHHUs, Beb OHM O0OramiaioT MOYBY a30THUCTHIMU BEILECTBAMH U
SIBJISIFOTCS  XOPOIIMMHU TPENIIECTBCHHUKAMHU JUII MHOTHX CEIhCKOXO3HCTBEHHBIX
kynbTyp [1]. CemeiicTBO Fabaceae sBNIS€TCS ONHUM U3 CaMbIX MHOT'OYHCJICHHBIX BO
brnope Jlyranckoit 06sacTi, O3TOMY TPEACTaBISET OOJNBINON HayuyHbIM MHTepec. Ho
CHelUalIbHBIM U TJIYOOKMM aHAJIM30M JTOrO0 CEMEHCTBA HHUKTO HE 3aHUMAJCs, a
uHpopMalys, cBsI3aHHas ¢ OMOMOP(HOTOTHYECKUMUA OCOOEHHOCTSIMU OT/JENIbHBIX BUIOB
cemelictBa Fabaceae e 0000111eHa U TPeOYET NETATBLHOTO U3y4YeHUs. [IMCKYCCHOHHBIM
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BOIPOCOM SIBJISIETCSI BUJIOBOM U KOJIMUECTBEHHBIA COCTAB OTICIBHBIX POJIOB CEMENCTBA
Fabaceae, TpeOytoT yrouHeHUs Ha3BaHUSI BUJIOB B COOTBETCTBHUU C COBPEMEHHBIM UX
TpPakTOBaHHEM. B CBs3M ¢ ATHUM BO3HHMKJIA HEOOXOJUMOCTh JAJIBHEUIIIETO HU3y4eHUSs
O0mMoMOpGhONOrHIECKUX OCOOCHHOCTEH, YTOUYHEHHS BHIOBOTO M KOJIMYECTBEHHOIO
COCTaBa, CO30JIOIMYECKOTO CTaTyca BUJOB cemeiicTBa Fabaceae.

B ocHOBY paboThI MOJIOKEHBI MaTepUaNIbl TOJIEBBIX UCCIEAOBAHMMA, IPOBEICHHBIX
1o OOIIETIPUHATHIM MeToAuKaMm B TeueHue 2014 — 2015 rr. Ha tepputopun Jlyranckoit
o0nacT.

Ha ocHoBaHMM COOCTBEHHBIX HCCJIEAOBAHUNA W aHaIu3a (QIOPUCTUUECKUX
CIIMCKOB, OBUIO YCTaHOBJIEHO, YTO Ha TEPPUTOPUU pPETHMOHAa HacuuThiBaeTcs 120
BUJIOB pacTeHUil cemeiictBa Fabaceae, KOTOpble OTHOCATCS K 32 pojam, 4YTO
coctaBisier 9,3% BugoB u 9,8% po0B COOTBETCTBEHHO OT OOIIEro Yuciia BUIOB U
ponoB ¢uiopsl JIyranckoit o6i1acTu.

Bbrio ycranoBneHo, 4To B ceMmeiicTBe Fabaceae HaaAmOIUMOP(PHBIM POIOM ObLIT
TOJIBKO OJIWH — pon Astragalus, KOTOpPBIM OTJIMYAJCS BBICOKOM BHJIOBOMU
HACBIIIEHHOCTRIO M HACYHUTHIBAJ 25 BUIOB, 4TO cocTaBisiiao 20,8% ot oOmiero yucia
BUJIOB M3yuyaeMoro cemeictBa. Pona Lathyrus, Medicago, Onobrychis, Lotus BMecTe
HACUYMTHIBAIM 28 BHJOB, UX a0COJIIOTHOE KOJWUYECTBO cocTaBiisuio 12,5% ot obmiero
gyucia poaoB. beaHBIX POJIOB, KOTOphIE HACUUTHIBAIM B cpeaHeM 2 — 4 Buja, B
cemeiictBe Fabaceae 0v110 7, uto coctaBisiio 21,8% oT oOmiero mx KOJIHYECTBA.
MOHOTUTTHBIX POJIOB, KOTOPbIE OBUTH MPEACTABIICHBI OJJHUM BUIOM, HACUUTHIBATIOCH 18,
YTO COCTaBIsLI0 56,25% 0T 00IIIero KOJIMYeCTBa POJIOB.

KonuuecTBeHHO HEpaBHOMEPHOE pacIpe/ielieHue BHUIOB M POJIOB CEMEHCTBa
Fabaceae, nokazayio crerneHb BUAOBOTO M POJIOBOrO pazHOOOpasusi. Bricokoil BUIOBOM
HACBIIIEHHOCTBIO OTIIMYAIIUCh pona Astragalus, Trifolium, Vicia, Lathyrus, Medicago,
Onobrychis, Lotus, xotopble ObUTH TipejacTaBieHbl 81 BuaoMm, wim 67,5%, Torma kak
npyrue poxa HacuutbiBaM 39 BumoB, win 32,5% OT 00Iero KoJIWYecTBa BHUJIOB
M3y4aeMoro ceMeucTBa.

Bo ¢nope Jlyranckoit o6sacTd pacrnpenesieHHe BCeX BHUJIOB pacTeHUU
cemelictBa Fabaceae 1O 4YacTOTe BCTPEYAEMOCTH OBUIO CIEAYIOIIMM: OOBIYHO
BeTpevanuch 23 Buaa (19,1% ot obuiero koimdecTsa), MpU 3TOM 4acTo — 36 BUIIOB
i 30% ot 00111ero UX KOJIMYECTBA, BCETO 6 BUAOB BCTPEUAIUCH CIIOPATUYECKU, YTO
coctaBuiio 5%. Ha Teppuropuu Jlyranckoit o0igacTu peako BeTpeyanuch 17 BUIOB
i 14,1% ot 006111ero ux KoJIu4ecTBa, U 04eHb PEIKO U HAXOIUIIUCh MO oXpaHoit 19
Bu0B (15,8%) cemeiictBa Fabaceae.

B crnektpe Ouomopd 1O MPOAOIDKUTETLHOCTH KU3HEHHOIO IIMKJIAa BeAylllee
MOJIOKCHUE 3aHUMaJM MHOTOJICTHUE TPABIHHUCTBIE PACTCHUS CO 3HAYUTEIILHBIM
KOJIM4ecTBOM cTeprkHeKopHeBbIX (102, wm 85,0%) u xopHeBurHbx (13, wmm 10,8%)
BUJIOB.

Cozonornyeckuii craryc umenu 30 Bum0OB cemeiicTBa Fabaceae, IpeliCTaBICHHBIX
BO (hiiope Jlyranckoit odnactu [2]. VI3 HUX B CIMCOK pacTEHH, KOTOPbIE OXPAHSIOTCS B
COOTBETCTBUU C perieHneM JlyraHckoro o07acTHOro coBeTa, BKJIOYEHBI 10 BUIOB
(paKUTHUK JTHEMPOBCKWHM, COJIOJKA IIECTHHUCTAs, KJIEBEp KAaBKA3CKWM W Jp.), 8 BUIOB
3aHeceHbl B «KpacHyro KHUTY YKpauHbD» (acTparajll MEJIOBOM, acTparajl CaperTCKuH,
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acTparall SIMUKOIUIOAHBIN U Jp.), 7 BUIOB — B EBponeiickuii KpacHbIi CUCOK (acTparai
JTHETIPOBCKUH, MaikaparaH BOJDKCKMM, KaparaHa ckudckas u ap.), 4 Buga — KpacHbiii
criucok MCOIIT (apok AOHCKOM, KOTIEEUHUK MEJIOBOM, 3cmapiieT BacuwibueHko u ap.), 1
BUJ (acTparajl JOHCKOM) — OXpaHseTcs B COOTBETCTBMU C pelieHueM bepHckoi
KOHBEHUMH. OCHOBHBIM (haKTOPOM, KOTOPBIM Ompeaessyi (UTOCO30J0TMYECKH CTaTyC
BUJIOB M BJIMSUT HA YMEHBIIIEHUE MOMYJISIUA PEIKUX PACTeHUH, ObLJT aHTPOIIOT€HHBIH, YTO
CBSI3aHHO C OECCUCTEMHBIM BBIIACOM CKOTA, pAacCMaxUBaHUEM 3€Melb U JApYrou
XO3SIMCTBEHHOM JIeATEIbHOCTRIO UeoBeKa [3].

[lonaBnstoniee OONBIIMHCTBO BHJIOB (DIIOPBI pEerMoHa XapaKTEepU3YIOTCS
LEHHBIMH  CBOMCTBAMHM:  MEIOHOCHBIMH,  KOPMOBBIMH,  JIEKAPCTBEHHBIMH,
JEeKOpaTUBHBIMH, TUIEBbIMU U Ap. [Ipubmusurensuo 23 Buga (19,1% ot obmiero
KOJIMYECTBA) MMEIOT JIEKAPCTBEHHOE 3HAYEHUE M HCIONB3YIOTCSA MEIUIUHE — 3TO
JOHHUK JIEKAPCTBEHHBIH, acTparai MEPCTUCTOUBETKOBBIM, JIFOLEPHA MIOCEBHASA U JIp.
Menonocamu siBisitotcss 10 BumoB  (8,4%) cemeiictBa  Fabaceae, cambie
pacnpocTpaHeHHbIe U3 HUX — 3TO aMopda KyCcTapHUKOBas, KaparaHa JIpeBOBHIHAs,
JOHHMK 3yO4aThld M Jp. B co3maHuu mpouHO#l »KUBOTHOBOIYECKOW MUILEBOU Oa3bl
OTPOMHOE 3Ha4YeHUe y7eleHO boOOBBIM KOPMOBBIM TpaBaM, KOTOPBIE UCIIOJIB3YIOTCS
JUTSL TIOJTyY€HHUsI BBICOKOOEIKOBOTO KOpMa: CeHa, 3eJIEHON MaccChl, CUIOca, TPAaBSIHOU
Myku U ap. [pubnuzurensno 40% BuAoB MMeEOT KopMoBoe 3HaueHue. Hauboiee
LIEHHBIMU W3 HUX SBISAIOTCS 48 BUIOB: yMHA OneqHasi, JSABEHEL COMHUTEIbHBIM,
JsBeHel yKpauHckuias u ap. [lumeBoe 3HaueHne umeroT 6 BunoB bo6oswix(5%) —
ATO HYT OOBIKHOBEHHBIW, KOHCKHE OO0OBI, COsl KyJNbTypHas, yeueBula nuuieBas. U3
JEKOPATUBHBIX PACTEHUN BHUMAaHMSI 3aCilyKUBaIOT 28 BUIOB cemeiicTBa Fabaceae —
3TO acTparajl aBCTPUMCKUM, acTparajl U3MEHUYMBBIM, Manlkaparal BOJDKCKMM H Jp.,
yTo cocTaBiisieT 23,4% oT 00IIero KoJIu4ecTBa BUIOB.

Takum 00pa3zoM, Ha OCHOBaHUU MPOBEACHHOIO aHaIM3a, ObLJIO YCTAaHOBJIEHO, YTO
(dbopMupoBaHKE BUIOBOIO U KOJMYECTBEHHOTO COCTaBa pacTeHUil cemelictBa Fabaceae,
UX  CO30JIOTMYECKMII  CTaTyC M  XO3AWCTBEHHOE  3HAYEHUE  OINpEAeIsieTCs
(UTOLIEHOTUYECKUMU OCOOCHHOCTAMH, a TaKKe [MOYBEHHO-KIMMATUYECKUMH U
AHTPOIIOTEHHBIMU (PAKTOPAMH.
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YIK582.681.46:581.9(477:292.452)
doctax T.M.

Pocaunnicth kiaacy Caricetea curvulae Br.-Bl. 1948 y Bucokorip’i
CBH10BELIBKOT0 MACHUBY

JIvgiscokul Hayionanbhuu yHigepcumem im. leana @panxa, Yrpaina

OnpanbOBaHO YacCTUHY POCIMHHOCTI BHUCOKOTip’SS CBHUIOBEIBKOIO MAacHBY 3a
Metofgamu bpayn-bnanke, sxy BigHeceHo no kinacy Caricetea curvulae. PesynpraTramu
JOCTIKeHb € BUAUIEHHS TPbhOX acollialiifi Ta OJHOIO OKPEMOTo THUIIy YIpyHOBaHb, IIO
Hajexarb J0 coro3y Juncion trifidi. HaBeneHO KOPOTKY XapaKT€pUCTUKY BHUIUICHHUX
CHUHTAKCOHIB. J[aHO CO30JI0T1YHY OI[IHKY YIPyIIOBaHHSM.

The part of high-mountain vegetation relevés from Svydovets massif was processed
according to Braun-Blanquet method. It was classified as the vegetation of Caricetea
curvulae class. Three associations and one community of the Juncion trifidi union have
been identified. A brief description and conservation status assessment of the identified
syntaxa are given.

O06paboTaHO YacTh omucaHWii PACTHUTEIHHOCTH BBICOKOTOPhSi CBHIOBEIIKOTO MacCHUBa
no metony bpayn-branke, kotopasi oTHeceHa k kiaccy Caricetea curvulae. Pesynbraramu
WCCIIC/IOBAaHUI SIBIISIETCS  BBIJICJICHUE TPEX acCOLMAIlMi M OJHOTO OTACIBHOTO THIIA
COO0IIECTB, MPUHAIICKAITUX K coto3y Juncion trifidi. [IpuBeneHa kparkas XxapakTepUCTHKA
BBIJICJICHHBIX CHHTAaKCOHOB M CO30JI0THUYECKas OIIEHKA COOOIIECTR.

KumrouoBi cnoBa: Caricetea curvulae, Juncion trifidi, Bucokorip’si, CBUIOBEIbKUI
MAacHB, CHHTaKCOHOMISI.

CBunoBeubkuit mMacuB YkpaiHcbkux Kapmnar 3Haxonutbes y PaxiBcbkomy i
TauiBcbkOMY paiioHax 3akaprarcbkoi 001acTi Ta 3aiimae mexupivust Tucu 1 Tepecsu.
Horo ronosHmii xpeGer Mae dopmy BurHyrtoi Ha miBHiu ayru (Kpasuyk, 2008), Ha
MIBJHI SIKOT PO3TAIOBYIOThCS HaWBHILI TOYkH MacuBy: Benuka bnuznuns (1881 m) 1
Mana bauzauns (1878 Mm). Inmumu Bucokumu ropamu macuBy €: Crtir (1704 wm),
Benuxuii Koren (1771 m), Horsacka (1762 m), Temna (1634 m), Tomo. CBUI0OBEIIBKUIA
MacHB € OJHHMM 13 BHCOKOTIPHHMX perioHiB YkpaiHcbkux Kapmar, sxi mMaioTh yMOBU
JUIsl YTBOPEHHS aJbMIACHKOTO MOSICY POCIMHHOCTI, IIO0 YaCTKOBO IPEJCTaBICHUN
kiacoM Caricetea curvulae Br.-Bl. 1948.

Xoua OCTaHHIMH pOKaMHU aKTHBHINIE MOYaJd BHUKOPUCTOBYBATHCS €KOJIOTO-
(braopuCTHYHI MiAX0AU Kiacu(iKyBaHHS POCIMHHOCTI, I0C1 HE BC1 TEPUTOPIl KpaiHu
Oyau BHBYEHI 3a JaHMUMH MeToAamMu. He BHKIIOUEHHAM € 1 POCIUHHICTh
CBHI0BELILKOTO MaCHBY.

Brponosx 2009-2014 pokiB HaMu OyJI0 TPOBEIEHO TMOJBOBI JOCTIIHKEHHS Ha
TepuTOpii BUCOKOTIp s CBHIOBELBKOIO MAacHUBY 13 BHUKOPUCTaHHSM MeToay bpayH-
bnanke 18 oOmUCy POCIMHHOCTI 13 TMOAAJBIIMM OIpPAIIOBAHHIM OTPUMAaHHUX
MarepiaiiB 13 BUKopucTaHHsAM mnporpam TurboVeg Tta Juice. OmHUM 13 BHUBYEHHUX
THUIIIB POCIIMHHOCTI € POCIMHHICTH Kiacy Caricetea curvulae.
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Knac Caricetea curvulae Bxmtodae OiHI 3a BUJOBUM CKJIaJ0M, IIOHEPHI
yTPYNOBAHHS POCIHUH, SIKi (POPMYIOTHCS Ha CUJIIKATOBMICHUX KHCITUX IPYHTaxX B ropax
€sponu ta Cubipy.

VYrpymoBaHHS ~ JaHOTO KJacy TeEpeBaXHO (OPMYIOTBCS  OTHUM-IIBOMA
JOMIHYIOYMMH BHJIaMH POCIUH T'PaMiHOIAHOTO THITY, SAKi YTBOPIOIOTh KYIIMHH, a
Takok JumaiHukamu poxaiB Cetraria ta Cladonia. Taxkox yacto (QopMyrOThCs
MO3aiKH 1I€HO31B JIAHOTO KJIacy 13 yrpyNnoBaHHIMU KiaciB Loiseleurio-Vaccinietea ta
Salicetea herbaceae. He pinko no cknagy yrpynoBaHb kiacy Caricetea curvulae
NPOHUKAIOTh XapaKTepHi BHIM YIPYNOBaHb IHIIMX KJIAaciB POCIUHHOCTI, sIKi
MEXYIOTh 13 HUMHU, Takl siK: Vaccinium uliginosum, V. myrtillus, V. vitis-idaea 3
Loiseleurio-Vaccinietea; Calamagrostis villosa, Deschampsia cespitosa, Luzula
luzuloides 3 xnacy Mulgedio-Aconitetea Ta iH.

B Vkpaincekux Kapnarax no ckimany Caricetea curvulae HaleXWTh OIUH
nopsanok Caricetalia curvulae, npencrtasienuii corozamu Caricion curvulae Ta
Juncion trifidi.

Y pociuHHOCTI BHCOKOTIp'st CBHIOBEIKOTO MAacUBY MPUCYTHIN JIHIIE COIO3
Juncion trifidi, AKUW OXOIUTIOE MOXOBO-JIMIIAWHUKOBI O1AHI JIYKM Ha BIIKPUTHUX
OOBITPEHHUX BEPIIMHAX TIp Ta XpeOTiB.

omuprotoTbesl  yrpynoBaHHs JJAHOTO  COI03Y IIEPCBAXKHO Ha HAHOLIBLIMX
MiZHATTAX MAacHUBY. IX MOXKHA MOOGAYUTH HA BEPIIMHAX Ta NPUBEPIIMHHUX CXHJIAX
eKCTIOHOBaHMX 0 BiTpy bnusuuis, XKangapmis, Benukoro Kotna, Jlorscku, Tposicku
Ha BucoTi Big 1650 mo 1880 m H. p. M.

Cunrakconomiss knacy Caricetea curvulae 'y pPOCIUHHOCTI BHUCOKOTIP S
CBHIOBEIIHKOTO MAacHBY:

Cl. Caricetea curvulae Br.-Bl. 1948

Ord. Caricetalia curvulae Br.-Bl. in Br.-Bl. et Jenny 1926

AlL Juncion trifidi Krajina 1933

Ass. Cetrario islandicae-Juncetum trifidi Malynovsky et Kricsfalusy 2000
Ass. Cetrario islandicae-Festucetum airoidis Jenik 1961

Ass. Junco trifidi-Festucetum airoidis Wal. 1933

Com. Festuca airoides

Acouianisi Cetrario islandicae-Juncetum trifidi Malynovsky et Kricsfalusy
2000.

Acomianis onucana K. Manmunoscekum Ta B. Kpuudanymiem (ManuHoBChKHiA
Ta iH., 2002). XapakTrepHUM BUJIOM JaHOi acoranii € Juncus trifidus, TACTKU SIKOTO
Ha CTalii TUTOMOHOUICHHS BIAMHPAIOTh 1 HOTO KYyNMHHH HAJAIOTh YIPYMOBaHHSIM
crienuigHOr0 YepBOHO-Oyporo 3abapBiieHHs. [HIIMM XapaKTepHUM BHJIOM acolliaiii
€ Cetraria islandica. Yacto y ckiaal yrpynoBaHb MOXKHa MOOAYUTH TaKi BUIH, SK:
Vaccinium uliginosum, V. myrtillus, Campanula alpina, Luzula luzuloides, Carex
sempervirens, Hieracium alpinum ta tami (Soldanella hungarica, Homogyne alpina,
Huperzia selago, Festuca airoides). 3aranpbHe TPOEKTHBHE IMOKPHUTTSA YrPyNOBAaHb
Hikosu He csirae 100%, a B cepeTHbOMY KOJIMBAEThCS B Mexkax 50-60%. YrpynoBaHHs
acotiaiii y Bucokorip’i CBUAOBIIS HalyacTille TPAIUISIIOThCS OISl BepIIUH bin3Huib
ta JXanmapmiB, a TakoK Ha BEpIIMHAX MPIIICTIINX 10 HUX BiIPOTiB.
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ABtopu acorianii 3a3HavaroTh (ManuHoBChkHMM Ta 1H., 2002), mo mnomiOHi
yrpynoBanHs onucani y Tarpax min HazBowo Oreochloo distichae-Juncetum trifidi
Szafer et al.1927 ta B PymyHncekux Kapnarax six Juncetum trifidi Buia et al. 1962,
MpoTe 3apa3 ocTaHHs BBaxaeTbcss cuHOHIMOM mepiioi (Coldea et al., 1997), ane, Ha
Hamy 1yMky Cetrario islandicae-Juncetum trifidi, cxopii 3a Bce, He € reorpadiuHuM
BapiaHTOM I1i€1 acoliailii, a IXHs CXOXKICTh € TaKOIO, K y YIPYIIOBaHb OJHOTO COIO3Y.

Acouiauis Cetrario islandicae-Festucetum airoidis Jenik 1961.

Jlana acoriaiis yTBOPIOETBCS HAa KPEMEHHUCTO-TOPPOBHCTHX cCyOcTparax Ha
BepIIMHAX XpeOTiB Ta CXWJIaX €KCIIOHOBaHUX O BiTpy. BmacTuBuM 1jisi yrpymnoBaHb
JaHOo1 acorlriaiii € BUCOKe NpoekTuBHe MOKpUTT Cetraria islandica, TOMIHYBaHHS
Festuca airoides, a Tako)k 3HAYHOTO TMOKPHUTTS JOCATAIOTH MOXH, OCOOJHMBO pPOIY
Polytrichum. Cepen 1HIIUMX BUIIB POCIUH YacTO B YrpYNOBaHHI TPAIJISIOTHCA:
Hieracium alpinum, Vaccinium myrtillus, V. vitis-idaea, Carex sempervirens TOIIIO.

Po3mnoBcromkeH1 yrpynoBaHHS JaHOi acoljamii y BCiX paioHax MOMIMPEHHS
COI03Y Ha BEepIIMHAX Tip Ta XpeOTiB.

Acouianist Junco trifidi-Festucetum airoidis Wal. 1933.

Non Junco trifidi-Festucetum airoidis Szafer et al. 1923 em. Krajina 1933.

VYrpynoBaHHs auugoQUIBHUX JIYK BEPIIMH TIPChKUX XpeOTiB, B AKUX MO3aiyHO
po3ramoBytoThest Juncus trifidus ta Festuca airoides, 1mo 3aiiMae IIONly MK
KynuHaMu cUTHUKA. OKpiM WX BHIB HEPIAKO B YrPYNOBAaHHAX MOXHA MOOAYUTH
Cerastium alpinum, MO € XapakTepHUM Il acolanii Ta koHcTaHTHi: Campanula
alpina, Vaccinium uliginosum, Hieracium alpinum, Avenula versicolor; 3pinka B
yrpynoBaHHsax Ttpamisietbesi Cetraria islandica. 11o6aunTu 11eHO3M MOXHa JTOBOJI
piiKko Ha BepirHax xpeOTiB Outst bausuuis Ta Bennkoro Kotna.

S.Banac 3aznauae (Walas, 1933), mo yrpynoBaHHs acoliaiii CTaHOBJIATH
301qHeH1 BapiaHTu acouiauii Oreochloo distichae-Juncetum trifidi Ha MEHII KUCIUX
IpyHTax.

VYrpynoBauus Festuca airoides.

OxpemMo BHIUISEMO YIPYIOBaHHS 3 AOMIHYBaHHSIM Festuca airoides, sKi gyxe
cxox1 Ha yrpynoBanHs acouiaiii Cetrario islandicae-Festucetum airoidis. 1lpote B
ixHpoMy BHIOBOMY ckiaal BiacytHs Cetraria islandica 1 3Ha4HO MEHILA Y4YacTb
MOXiB, 3aT€ BiJ3Hau€Ha 3HAYHA MPHCYTHICTh XapaKTEpHOTO BHIY COIO3Y Juncion
trifidi — Carex sempervirens ma BuniB 3 knacy Mulgedio-Aconitetea: Deschampsia
cespitosa, Luzula luzuloides, Calamagrostis villosa Ta 3 xnacy Nardetea: Ligusticum
mutellina, Homogyne alpina, Nadus stricta, Soldanella hungarica.

VYrpynoBaHHs TOMIUPEHI HA MOXUJIMX CXHJIaX HEJAJeKO BiJ BEpINWH, pialie Ha
caMUX BEpIIHHAX, TMEPEBAXHO Yy HEBEIUKUX JENpecisiX 1 IyXKe BHUPIZHIIOTHCS
Bi3yaJIbHO B1J] CYCIJIHIX 1IeHO31B (mepeBakHo cowo3y Calamagrostion villosae).

Mu BBaxkaemMo, 1110 1aH1 YIPyHOBaHHS MOXKYTh OyTH reorpad1uyHMMHU BapiaHTaMU
acowiauiit Potentillo aureae-Festucetum airoides Winnicki 1999 nom nud. 3 beman
(Winnicki, 1999) Potentillo chrysocraspedae (ternatae)-Festucetun airoidis Boscaiu
1971 3 Pymyncekux Kapnar (Coldea et al., 1997; Boscaiu, 1971) ta Carici rigidae-
Festucetum airoidis (Jenik 1961) Mat. 1965 3 Kpkonom (Matuszkiewicz, 2007).

Otxe, 3 pocinuHHOCTI kinacy Caricetea curvulae 3 Bucokorip’s CBHIOBIS MU

18



eoboTaHika

BUJIUIAEMO TPHU  acoliamii Ta ofHEe yrpynoBaHHS 0e3  BCTaHOBJICHOTO
CUHTAaKCOHOMIYHOTO cTaTycy. Bci 11 yrpymnoBaHHs TpaloTh BaXIUBY pOJb Y
rOCIOIapCTBI 1 BUKOPUCTOBYIOTHCA JJI BUIACAHHS OBelb. PazoMm 3 TUM Takuil BHUI
JISUTBHOCTI CHpUSi€ PO3MIMPEHHIO IUJIONII JAaHUX IeHo31B (MaJMHOBCHKUM Ta I1H.,
2002).

Jlo BUAOBOTO CKjIaay yrpymnoBaHb BXOASTh Taki BUAM 3aHeceHl 10 UepBoHOI
kauru Ykpainu (UepBona Kuura, 2009), sx: Achillea schurii, Campanula kladniana
Gentiana pyrenaica, Huperzia selago, Antennaria carpatica, Aster alpinus,
Astragalus australis subsp. krajinae, Dryas octopetala, Gentiana acaulis, Gentiana
punctata, Rhododendron myrtifolium, Salix kitaibeliana, Salix retusa, Diphasiastrum
alpinum. biotonu  pocmuHHOCTI  Caricetea  curvulae  OXOpOHSAIOTBCS  Ha
MDKHapOoAHOMY piBHI BianoBiaHO 10 Jdupexkrusu 92/43/EEC Noe 6150 anpniichbKi i
OopeaJibH1 JIYKH Ha KpeMeHHUCTuX IpyHTax (Interpretation Manual of European Union
Habitats, 2013). YacTkoBO yrpymnoBaHHs 3HaxXolATbcs Ha Teputopii Kapmnarchkoro
6iocepnoro 3anosigHuka. Jlo 3eneHoi kuuru (3enmena kHura, 2009) BiamoBigHi
yIrpYINOBaHHS HE 3aHECEHI.
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YK 582.263:631.466.3
bauypa F0.M., Oxorenko /[.®., Cykanuna T.C.

Oco0eHHOCTH M3YUYeHHUsI 3eJIeHbIX BOJOPOC/ei M0OYB HA OCHOBE MOJIU(A3ZHOTO0
MOAX0/1a K UX CHCTEMaTHKe

Tomenvckuil 2ocyoapcmeennwiti ynusepcumem umenu Ppanyucka CKopuHbl,
benapyco

Abstract. The article discusses the possibility of using polyphasic approach to identify
the soil of green microalgae. For example, the authentic strain Deasonia granata the
algorithm works by using morphological and ecological characteristics and molecular
genetic data in the determination of the systematic position of the object.

Key words: green microalgae, morphology, ecology, molecular phylogeny, polyphasic
approach.

I[OJIFOC BpCMA I/II[CHTI/I(i)I/IKaHI/IH BOI[OpOCHCﬁ 6a3I/Ip0BaJ'IaCB HCKIOYUTCIIBHO Ha
MOp(i)OJIOFI/ILICCKI/IX KpUTCPpUAX C HCIOJIB30BAHUCM MUTOXHUMHUYCCKUX peaKHHﬁ.
OI[HaKO, HCKOTOPBIC MOp(i)OHOFI/I‘ICCKI/IC IMPpU3HAKNU CBA3aHbI C HpI/ICHOCO6HCHI/ICM
OpraHn3dMoB K YCIIOBHAM OKPY)KaIOH_Ieﬁ Cpeabl MU MOTYT OBITh JO0CTATOYHO

BapI/Ia6€JIBHBI [ 1 ], BCJIICOACTBHC qero HCITIOJIB30BaHUC HCKIOYUTCIIBHO
MOp(i)OJIOFI/ILICCKOFO KpUTCPUA MOXKCT IIPUBCCTH K OoIInOKaM B MX I/II[CHTI/I(l)I/IKaHI/II/I.
CCFOI[HSI AKTyaJIbHbIM CTaHOBHUTCA IMPUBJICUCHUC SKOJOINYCCKUX

XapaKTEPUCTUK OOBEKTOB HMCCIEAOBAHUS JJIsl OMPENCIICHUs] X CHUCTEeMAaTHYECKOIO
nonokeHust. Cpenu  SKOJOTMUECKUX KPUTEPHUEB pPacCMaTPUBAIOT OCOOCHHOCTH
CTPYKTYpPBI COOOIIECTB BOJOPOCICH, YUUTHIBAIOT OCOOCHHOCTH TOYBBI KaK CpEIbI
oOWTaHMs, aHATU3UPYIOT B3aWMOCBSI3b BOJOPOCIEH C PsAIOM (HU3UKO-XUMUUYECKUX
nokazarenern mouBbl [2, 3]. OpHako, JaXe COBMECTHOE MCIIOJIb30BaHUE
MOPGOJOTHYECKUX M IKOJOTUUECKUX XapaKTEPUCTHK HE BCET/Ia MO3BOJISET MIPOBECTH
TOYHYH0  MJACHTHU(UKAIMIO O00BEKTa 10 TMpUYMHE CJIabol  M3Yy4EeHHOCTH
MOPGOJOTHYECKOW HM3MEHUYMBOCTH MHUKPOBOJOPOCIICH B TPUPOJHOU cpelie H
TaKCOHOMHYECKOI'0 Beca UX MpHU3HAKOB. [Ipu 3TOM mpoucxoauT oOeclieHUBaHUE U
HEMPUTOIHOCTh COOPAHHOTO MaTepuajia IJisi NMPUMEHEHHUS B (PUIOreHEeTUYECKUX,
bropucTrdecKux U 6uoreorpaduueCcKux UCCICAOBAHUIX MUKPOBOIOPOCIICH.

Hcnons3oBanue mpu OMUCAHUHM BUIOB M UX COOOIIECTB MOK(a3HOro Moaxoa,
KOMOMHUPYIOIIETO KJIAaCCUYeCKUEe OOTaHMYECKHE MPUEMbl U COBPEMEHHBIE METOJIbI
MOJIEKYJISIPHO-TEHETHUECKOTO aHAJIN3a, TTO3BOJUT N30eXaTh YKa3aHHBIX MPOOJIEM.

Ilenp manHOW pa®OTHI — aHANW3 U M3YYEHUE BO3MOXKHOCTEW HCIOJIb30BAHUS
noyr¢a3zHoro MoaX0/ia B CHCTEMATUKE 3€JICHBIX TTOUBEHHBIX BOJIOPOCIICH.

[Ipu BBIABICHUU COCTaBa BOJOPOCIEH aHTPOIOTC€HHO-MPEOOpPa30BaHHBIX TOYB
r. 'oMensa 1 ero OKpecTHOCTEH MCIOJIB30BAIM arapoBble HAKOMUTEIbHBIE KYJIBTYPHI
[2, 4]. KynpTuBUpOBaHUE TPOBOAWIN IPU IOCTOSHHBIX YCIOBUSIX: TeMIIepaTypa
(20£3) °C, nmepuoauueckoe ocBelieHne ¢ MHTeHCUBHOCTHIO 1700-2500 ik ¢ 10/14-
4aCOBBIM YepPEIOBAaHHUEM CBETOBOM M TEMHOBOH (a3s.

MUKpOCKOTTUPOBaHNE BOJOPOCTEH OCYIISCTBISIM C TOMOIIBI0O MHKPOCKOIA
Nikon Eclipse 801 (yBenuuenusi x400, x1000). Bce xynbTypbl u3ydadud B >KMBOM
COCTOSIHUU; YYUTHIBAIN OCOOEHHOCTH CTPOCHHUS HE TOJIBKO BEre€TAaTUBHBIX, HO H
T€HEPaTUBHBIX KJIETOK, OCOOCHHOCTH pa3sMHOXeHus Bojopocieit. Ilo mepe
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HEOOXOAMMOCTH TMPOBOIMIH ITATOXUMHUYECKHE PEAKIIUU: Ha KpaxMal — ¢ PEaKTHBOM
Jlioronsi, Ha BBIABICHHE OOLIUX ouepTaHUM ciau3u — ¢ 1 % pacTBopoMm Tyld, Ha
cTpykrypy cim3u — ¢ 0,1 % pactBopom meruneHoBoro cuHero [5]. OnpeneneHue
BUJIOBOM MPUHAIICKHOCTH BOJOPOCIIEH OCYIIECTBISLIIN ¢ TIOMOIIBIO OTE€YECTBEHHBIX
U 3apyOexKHBIX omnpenenuTenei [5, 6].

JUis  nmanpHeWmiero  aHajgM3a  MPOBOJWIIM  OTOOp  MpEIoiaraeMbIX
npeacraBurenei nopsaka Protosiphonales Ha ocHoBe Mop(doIornyecKux Npru3HAKOB
1 0COOEHHOCTEH >KU3HEHHOTO IMKJa. 3eJeHble Bogopocin nopsaka Protosiphonales
COTJIACHO  COBPEMEHHBIM  MOJICKYJSIPHO-TEHETUYECKUM  JaHHBIM  SIBJISTEOTCS
MoOHO(MIeTHYeCKO Tpymmoi. [lpm 3TOM TpaHUIBI TOpSAKAa PACIIUPEHBI 0
Makpokiaasl Stephanospherinia B 1enoM, 3a cueT BKJIIOYEHHS B HErO, C OJHOM
CTOPOHBI, KJIaJgbl XJIAMHIOMOHAJOUIHBIX TPOTOCH(OHANBHBIX BOJOpociel (B
kotopyto Bxonut Chloromonas perforata wn poactBeHnbie emy Chlamydomonas-
nmoAoOHbIE TaKCOHBI), C JpPyrol — Kiauel, cojepxamiedi Haematococcus
zimbabwiensis Pockock u Stephanosphaera sp. llpu orGope Bomopociei mopsaka
Protosiphonales o0paiany BHMMaHHE Ha CIEIYIONIME MPU3HAKU Mopsiaka: 1) Tum
TajuioMa (Yaimie 3TO BOJOPOCTH C KOKKOHWJHBIM TajsIOMOM), 2) Haju4ue WIH
OTCYTCTBUE NHUPEHOUJA; 3) OCOOEHHOCTU CTpOEHHUs 300cmop; 4) crnocoOHOCTh K
YTOJIIEHUIO KJICTOYHBIX 000JI0UEK; 5) CTOCOOHOCTh KIETOK B CTAPEIONINX KYJIbTYpax
HaKaIlUTMBaTh OOJIBIIIOE KOJMYECTBO BTOPUYHBIX KAapPOTHHOWIOB, BCIEACTBHE YETO
KYJbTYpPBbI IPUOOPETAIOT KPACHYIO WITH KEJITO-OPaHKEBYIO OKpacky [3].

OmHuM W3 BBIIEJICHHBIX TpencTaBuTenel mopsaka Protosiphonales sBnsimach
Deasonia granata (Deason) Ettl et Komdarek (pucynok 1). Kietku B KyiabType B
OCHOBHOM OJMHOYHBIC, WHOT/IA B HEOONBIINX CKOIUICHUSX. MOIOAbIE KIETKH
DIITUTICOUIHBIE, HE BCET/Ia MPABIIIBHON ()OPMBI; 3pellble MAapOBHUIHBIC, B CTAPECIONINX
KyJIbTYypax 10 75 MKM B THaMeTpe.

Puc. 1. Knetku Deasonia granata

O6onouka y Deasonia granata 0e3 cnu3u, B CTaperolIMX KYyJbTypax
yTOJIIAeTCA.  XJOPOIUIaCT B MOJIOABIX  KJIETKaX  MNPUCTEHHBIA,  OBICTPO
MPEBPAIIAIOIIUICS B TyOdYaThii; B 3peibIX KIETKaX Ty04aThli C BBIEMKAaMH.
[TupeHou oauH, KpPymHBIA. B KadecTBe 3amacHBIX TMPOAYKTOB B  KIETKaX
HaKaIUTMBAIOTCSL Kpaxmasl W macio. B MOJNOJbIX KieTKax SApo OJIHO, B 3pENbIX —
HECKOJBKO [S5]. 300CMOpHI AIIUIICOUAHBIE, 10 8§ MKM JUIMHOM U 3 MKM IIMPUHOMH, C
MIPUCTEHHBIM XJIOPOIUIACTOM M 3aIHUM MTUPEHOUIOM.
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Bogopocinb TunumuHa nans nouB. BeljeneHa M3 ropoackol, OKYJIbTYpEHHOM,
cylnecyaHol Mo4Bbl, 0TOOpaHHOM Mo ynuile bapeikuna r. ['omens Ha paccTosHUM B
5M oT mpoesxel yactu. [louBa Masio TyMycHUpOBaHHAs, OTIMYAETCS MPAKTHUYECKU
HelTpanbHbIM 3HadeHueM pH ke (6,93), BBICOKMM cojaepKaHUEM MOJBUKHOTO
dbochopa (283 MI/KT') U HECKOJIBKO MEHBIIMM COJEPKAHUEM TMOJABMIKHOTO Kalus
(150 mr/kr); conepskanue odmero azora HeBeauko — 0,16 %.

BoinosiHeHHEe  MOJIEKYJSIpHOTO — aHajiu3a IITaMMOB 3€JE€HBIX BOJOpPOCIEi
UCCJeyeMbIX TIOYB NPOBOAWIM Ha 0a3e mnabopaTopuu (PU3NKO-XUMHUU TOYB
NuctutyTa (DU3MKO-XMMHYECKUX W Ouonormyeckux mpobiem mnouBoBenenus PAH
(r. [Tymuuo, Poccust). JIHK Boimensimu 3 OroMacchl 3€JI€HBIX MHUKPOBOJAOPOCIEH ¢
nomoipio Habopa DNeasy Plant Mini Kit (Qiagen, CIA), crneays mpoTokoiy
npousBoautens. llpu ammnudukanuum HCMNOIb30Badu ToTOBYI0 cmech st [P
Screen Mix-HS (EBporen, Poccus). Ilpaiimepsl U ycnoBus A aMIUIMpUKALMKA TeHa
18S pPHK yka3zanbl B Tabnuue 1. [erekuuto nenessix [NIP-nponykros npoBoaunu
anexkTpodopeTrdecku B 1% araposznom rene. s nanpHelei O4MCTKU aMIUTMKOHOB
u3 rensa npumeHsuim Habop Cleanup Mini (EBporen, Poccus). CexBeHupoBaHue
HYKJICOTHUJIHBIX TOCJeA0BaTeNIbHOCTEN ocymecTBasim Ha 6aze 3A0 «Cunron»
(Poccus).

Tabnuya 1.
IIpaiimepsl u yciaoBus ammiinguxkanum [6]
ITpaiimep | [TocaegoBaTenbHOCTD (5° — 37) YcnoBus amruindukanum
18S F AACCTGGTTGATCCTGCCAGT 95 °C — 5 muH.
95 °C — 1 muH.
18S R TGATCCTTCTGCAGGTTCACCTA |55°C—1 MuH. =~ 25 0uKIOB
CG 72 °C — 1 muH.
72 °C — 2 MuH.

Jliss MoneKynspHO-(QUIOTEHETHUECKOTO aHanu3a ObLla COCTaBiIeHa BhIOOpKa
nocinenoBarenbHocTell reHa 18S pPHK mTaMMOB 3€leHBIX MHKPOBOAOPOCIEH,
OTHOCSIIIIUXCS K MOpsAKyY Protosiphonales, koTopast Bkirouana coOCTBEHHbIE JaHHBIC
u nanaeile  GenBank. BrlpaBHHBaHME HYKJICOTHIHBIX IOCIEAOBATEILHOCTEH
BhITIONTHSUTH B miporpamme BioEdit mo anroputmy ClustalW. Jlns BeiGopa mopenu
HYKJICOTUIHBIX 3aMeH UCIoiab30Ban mnporpammy jModelTest. PexoHCTpyKInio
(GUITOTeHETUYECKUX ~ B3aMMOCBSI3€H  OCYIIECTBISUIM  METOJOM  MaKCHUMAaJIbHOTO
npasaonoaodus (ML) B nporpamme PhyML.

CornacHO TONyYEeHHBIM JIaHHBIM, BBIJCIICHHBIW HaMHU U3 TOPOJICKOM,
OKYJIbTYPEHHOM, CYNECYaHOW TMOYBbI IITaMM MUKpoBoaopocieir Deasonia cf.
granata otHocuTcs K ceMelricTBy Chlorococcaceae. JlanHOoe ceMeHCTBO 0ObEIUHSET
KOKKOHUJIHbIE Bojopociau mnonauduietuynoro pona Chlorococcum (C. robustum,
C. microstigmatum, C. citriforme, C. oleofaciens, C. sphacosum, C. vacuolatum,
C. isabeliense, C. minutum, C. ellipsoideum u C. aquaticum) 3a UCKIIOYCHUEM
HOMEHKIaTypHoro tuna — C. infusionum, a TakXKe KOKKOHWJHBIE MHOTOSICPHBIC
Bojopocinu Macrochloris radiosa w M. rubrioleum. Bce WieHbl JaHHOW KJIaJbl
XapaKTEepPU3yIOTCS MPEUMYIIECTBEHHO KOKKOWTHOW OpraHM3alleil TaaioMma, OJHUM
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MIPUCTEHHBIM WJIM LEHTPAJIBbHBIM XJOPOIUIACTOM, OAHUM WM MHOTHMH SIAPAMMU.
[Mupenoun 1 co crulomHON KpaxMajdbHOM OOBEpPTKOM. 300CHOpHI ¢ O0OOJOUYKOM,
HEMeTaboJIMYHbIe, MOCIe OCTAHOBKU He OKpyristoTca. O00JJ0YKa KIETOK CrocoOHa
YTOJIIIATHCS C BO3PACTOM KYJIbTYpbl, IPUOOpPETaTh KOHLIEHTPUUYECKYIO CIIOMCTOCTD, Y
HEKOTOPBIX BUIOB 00pa3yeT HOXKKY. B OCHOBHOM MOYBEHHbIE OOUTATEH, CIOCOOHBIE
K TUIIEPCUHTE3Y JIMIUA0B U BTOPUUYHBIX KAPOTUHOUIOB.

AytenTnuHbIi wtamMm Deasonia granata, He UMEKOIINN pa3nuuuil B rese 18S
pPHK ¢ M. radiosa n, no-BunuMomy, MOXeET ObITh IEPEUMEHOBAH B M. granata.

Takum oOpa3oMmM, B XOJle MCCIEIOBaHMS Ha OCHOBAaHUU KOMIUIEKCA
MOP(OJTOTUYECKUX, IKOJIOTUUECKUX U YIbTPACTPYKTYPHBIX XapaKTEPUCTHUK, & TAKKe
no nanHbM 18S pPHK-ananuza orpaboran anroput™m uaeHTU(GUKAIUU BOAOPOCIIEH
HAa OCHOBE MOJHU(A3HOTO MOAXO0/A, YCTAHOBJIEHO CHUCTEMAaTHYECKOE IOJI0KEHUE
ayTeHTUYHOro mramma Deasonia granata, BBIIEICHHOIO W3 TOPOJCKOW IOYBHL. B
HACTOsIIllee BpeMs MpojosbKaeTcss paboTa 1Mo OTOOPY TAaKCOHOB — 3€JIEHBIX
MUKpPOBOJOpOCTEH, NpUHaANexamux nopsaky Protosiphonales, nisi HakorieHuu
uH(pOpPMALIK O MPEUMYIIECTBAX KOMILJIEKCHOTO MONM(A3HOTO MOAXOAa U U3yUeHHUs
CIIOKHOM CHCTEMAaTU4YeCKON TIpynmnbel NpoTocU(pOHANbHBIX Bopopocieid. Pabora
BbINIOJIHEHA Npu (uHaHCcoBOM mnoanepxkke BPOOU u POOU B pamkax HaydHOTro
npoekra b15PM-005.
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YK 54.01:661.162.6
I"asiit B.M., XKyk FO.1O., CyxoBeeB B.B.

Brnuine nepeanociBHoi 00po0KHM HACIHHSA CHHTeTHYHHMMH CIIOJIYKAMH Ha
YPOXKAHHICTBL €O KYJbTYPHOI

Hixycuncokuii 0epoicasnuii ynisepcumem imeni Muxonu I'ocons, Ykpaina

VY cTaTTi JOCHIKEHO BIUIMB CHHTETHMYHHUX CIIOJIYK Ha YpOKalHICTh coi. byno
BCTAHOBJIEHO, 110 (i310JI0TI4YHA Jli1 CHHTETUYHUX CHOJYK B 3HA4HIA Mipi 3aJI€KUTh Bij iX
KOHIIEHTpalii B pO34YMHI Ta npupoau. IlepeamociBHa 00poOka HaciHHA coi
napaaMiHOOEH30MHOI0 Ta CyJb(doaaHnapaaMiHOOEH30H30MHO KUCIOTaMU y KOHIIEHTpaIlii
0,02 mr/a ta 0,2 Mr/n 06yMOBWJIM HAMBUILY BPOXKANHICTH CO.

Kuarouosi cioBa: nepeanociBHa 00poOKa, CHHTETUYHI CIOIYKH, BPOXKAHHICTb, COA
KyJbTYypHa.

B craThe mccneq0BaHO BIMSHUE CHHTETHYCCKUX COCAVMHCHHHA HA YPOXKAaWHOCTH COM.
beimo ycraHoBiieHO, 4YTO (PU3HMONOTHYECKOE [EHCTBHUE CHUHTETUYECKMX COCAMHEHUN B
3HAYUTEIPHOW CTCNCHU 3aBHUCHUT OT UWX KOHIICHTPAIlMU B PACTBOPE H  MPHUPOJBL
[IpeanoceBnas oOpaboTka CeMSsIH cou napaaMUHOOEH30MHON u
cynbdoiaHmapaaMMHOOEH30H30HOM KuciaoTamMu B KoHueHTpamuu 0,02 mr/m u 0,2 mr/n
00yCIIOBUJIM BBICOKYIO YPOKAMHOCTH COM.

KiroueBble ciaoBa: nmpeanoceBHas o0paboOTka, CHHTETHYECKHE COCIMHECHHUS,
YPOXKAWHOCTB, COSI KYJIbTYPHASI.

In the article explored the influence of synthetic compounds on the yield of the
soybean. It was found that the physiological effects of synthetic compounds heavily
depends on their concentration in the solution and nature. Presowing treatment of the soya
seeds by paraaminobenzojnoj and sulfolanparaaminobenzoynoy acids in a concentration of
0.02 mg/L and 0.2 mg/L determined the high soybean yields.

Key words: presowing treatment, synthetic compounds, yield, soybean.

OmgnuMm 13 HalBaXJIMBIIIMX 3aBAaHb POCIMHHUITBA € IHTEHCU(IKAIisA
BUPOOHHUIITBA CUIBCHKOTOCIONAPCHKOI MPOAYKIIT 3 OJHOYACHUM 3MEHUICHHSIM
€HEPreTUYHUX BUTpAT. TpyaHOIIl BUPIIIEHHS Li€] TPOOJIEeMH NOJATAIOTh Y TOMY, 1110
M1ABULIEHHS TPOIYKTUBHOCTI CUTbCHKOTOCTIOIAPCHKUX POCIUH HE 3aBXKIU KOPETIOE 3
AKICTIO Bpoxaro. ToMy BHHHKae 1oTpeba B pPO3pOOIl HOBHUX E€JIEMEHTIB
arpOTeXHIYHUX MPUHOMIB  BUPOLIYBAaHHA  CUIBCHKOTOCIOAAPCHKUX  KYJIBTYP.
BripoBajpkeHHsT y BUPOOHHULTBO HOBUX PETYISTOPIB POCTY POCIHUH 13 METOIO
MiIBHIICHHS MPOAYKTHBHOCTI POCIMHHHUITBA MOXC OyTH HOBHM CICMCHTOM
3a3HAaYEHOT TeXHOJIOrIi. IX 3acTOCYBaHHS Ja€ MOKIMBICTH CIIPMOBAHO PEryIIOBATH
OCHOBHI TIPOIIECH, ITI0 B1IOYBAIOTHCS B POCIIMHHOMY OpraHi3mi [1].

B ocranne pecsatupiuus B YKpaiHi COCTEPIra€ThCs MIABUIIEHHUN I1HTEpEC [0
BUPOIIYBaHHA COi, a TAKOX SIBHA TEHJEHIIA /10 30UIbIIEHHS IO i MOCiBY. AJke
30UTbIIEHHST BUPOOHUIITBA COi - 1€ HaWOUIbII IIBUAKUA LUISIX BHUPIMICHHS
MPOJOBOJIbYOT TPOOJIEMH, MIABUIICHHS KYyJIbTypH 3eMJIepoOCcTBa, (popmMyBaHH:
pecypciB pociuHHOro Outka. B ckmani 3epHa coi mictuthesi 0m3bko 40 % Ouika.
Opnak cnifi KOHCTaTyBaTH HU3bKUW piBeHb ii BpoxaitHocti (1,4 - 1,5 T/ra), ne
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peasnizalisi FeHETUYHOr 0 MaTepialy IPOJYKTUBHOCTI CY4aCHUX COPTIB Y BUPOOHUUMX
ymoBax ckiamae ymme 50 % 1 menme. ToMy, cepen 1iioi HU3KH 3aXO/IiB,
COPSIMOBaHMX Ha peani3alilo TEeHETUYHOrO MOTEHIlally CY4YaCHUX COpTIB Ha
0COOJMBY yBary 3aciyroBye TepeArnociBHa o00poOka HACIHHS CUHTETUYHUMH
perynsatopaMu pocTy. IlepcrekTHBHUMH y 1BOMY HAmpsiMi MOXYThb OyTH TOXIiIHI
aHTPaAHLIOBO1 Ta MapaaMiHOOEH30MHOT KUCIIOT [2].

Tomy, Merorw Hamoi poOoTH OyJIO AOCHIKEHHS BIUIUBY MEPEANOCIBHOL
0OpOoOKHM HAaCIHHA COi CHUHTETHYHHMH CIIOJIYKaMH Ha 11 BpokaiHicTb. OO0'exT
JTOCHIDKEHHS: COsl KyJNbTypHa, pPEryjiasTopu pocTy: aHTpaHuioBa kuciora (AH),
cyiabdosianaHTpaHIoBa Kkuciora (SA), mnapaaminoOensoitHa kwuciora (ITABK),
cynbdonannapaaminooensoitHa kuciotra (CIIABK). [li cuHTEeTHYHI CHOJYKH
BUIIPOOOBYBaIu y KoHuenrpauisax 1,0, 0,2 ta 0,02 mr/m.

Yac o0poOku HaciHHsA npenapatamu ckianaB 24 roaunu. Ilicis oOpoOku
HACIHHA CO1 BUCIBaJU IIUPOKOPSIHUM CIIOCOOOM B TPYHT OISl (ITUPUHA MIKPSAIb —
45 cm). I'mubuna 3aropTaHHs HaciHHS CKiIajana — 6 cM. 3arajbHa IUIOIIA TOJIS
ctaHoBwia 56 M>. ['pyHTOBHUH MOKPUB IOCIIHOTO TOJIS - YOPHO3EM OMIA30JICHUH,
MajorymycHuil. 3a mpoduieM XapaKTepU3YEThCS BIIHOCHOIO  OJHOPIAHICTIO
IPaHYJIOMETPUYHOTO 1 BAJIOBOIO XIMIYHOT'O CKJIaay 31 3HAYHUM BMICTOM €JICMEHTIB
’KUBJICHHS B TYMYCOBOMY TrOpU30HTY. BMICT rymycy B opHOoMy mmiapi rpyHry 3,5 %,
CTyMiHb Hacu4eHocTi ocHoBaMu — 90,8-91,1 %, peakiisi TPYHTOBOTO pPO3UHHY
cnabokucna (pH 6,0-6,3).

Jlist nochiikeHb BUKOPUCTOBYBasiacs cost copty I'opuzont. Lle copt 3epHOBOroO
HaMpsIMKY, CEpeIHbOCTUIINHN, TPUBATICTh Bererauiinoro nepiogy 105-110 guiB go
noBHOT TexHIYHO1 cTurjocTi. CopT ['OpM30HT Mae€ MiBUILEHY aJAanTHUBHICTH IO
PI3HUX YMOB, MOCYXOCTIMKUA. Ma€e KOMIUIEKCHY CTIHKICTh 10 XBOpPOO 1 HIKITHHUKIB.
3anecenuii 10 Peectpy 3 2002 poky [3].

BaxxmBrUM MOKa3HUKOM, SIKMM BU3HAYA€ NOLLIBHICTh 3aCTOCYBAHHS OYIb-SKOTO
arpoTeXHIYHOTO MpuiioMy € Bpoxail. BiH BiATBOpIOE it0 BCiX (haKTOPIB HA POCIHUHY.
Jlnis iioro GopmMyBaHHS BEIMKE 3HAUYEHHS MA€ HASBHICTh y I'PYHT1 JOCTYIHHUX JIs
pociuH (GOpM TMOXUBHUX €JIEMEHTIB. 3 METOI0 3a0€3MEYEeHHsS LbOTO0 BaXKIIMBE
3HAYEHHS MA€ 3aCTOCYBaHHS PETYISATOPIB POCTY POCIHUH.

Tak, y KoHTpOJI1 yposkaitHICTh coi cTaHoBmiIa 2,03 T/ra. 3a 00p0oOKH HACIHHS COi
napaaMiHOOCH30MHOI0O Ta cCyib(]ojaHmapaaMiHOOCH30H30MHOI0  KUCIOTaMHU Y
koHueHTparii 0,02 mMr/n ypoxkaitHicTh coi 30ubmuiaack Ha 85% ta 97 % mopiBHSHO 3
KOHTposieM 1 ctaHoBwia 3,75 t1/ra Ta 3,99 T1/ra BignosimHo. Lli mocmimxyBaHi
CIIOJIYKHM TIOKa3aJIM BUCOKY €(EKTUBHICTh IIOA0 30UIBIICHHS BPOXKANHOCTI CO1 1 IpH
KoHueHTpalii 0,2 Mr/a. YpoxkaiHiCTh coi npu nboMy ckiagana 3,99 1/ra ta 3,27 1/ra
BiAMOBIAHO. HaiiBuia ypoxkailHICTh Jocsranacs 3a MpoBeAeHHS OOpOOKM HACIHHS
coi napaamiHOOCH30MHOIO  KHUCIOTOI y  KoHueHTpamii 0,2 wr/m  Ta
cyJib(oJlaHNmapaaMiHOOECH30H30MHOI0 KHUCJIOTOK Y KoHueHTpamii 0,02 wmr/m i
ctaHoBwia 3,99 1/ra (tabaung 1). Taky ¢izionoriuny air0 AOCHIIKYBAaHUX CHOIYK
MOXHAa TMOSCHUTH THUM, IO MapaaMiHOOEH30WHAa KHUCJIOTa BXOJWUTH JI0 CKJIAAy
Mousiekynu (omieBoi kucnotu (Bitamin H;) 1 Biarpae kitoudoBy pojb y Ol0CHHTE3I
OUIKIB 1 HYKJIETHOBUX KHCIOT, a cyJb(ojaHnapaamiHOOEH30MHA KHUCIOTa KpiM
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3a3HAYEHUX BJIACTUBOCTEM BOJOJIE€ TakoX (YHTIIUAHUMH  BJIACTUBOCTSIMH,
MPUTHIYYIOYU PO3BUTOK MATOr€HHUX rpudiB [4-5].
Tabnuys 1.
BuinB CMHTEeTHYHHUX PEryJsiTOpPiB POCTY HA YPOXKAHHICTH COI

Tpenapar Konuenrpariis, VY poxalHICTb, %
MT/J1 T/Tra 710 KOHTPOJTIO
KonTponb 2,03+0,12 100
SA 0,02 3,41+0,11 168
SA 0.2 2,25+0,21 111
SA 1 2,35+0,19 116
I'ET 0,02 3,45+0,22 170
I'ET 0,2 2,35+0,31 116
I'ET 1 2,54+0,28 125
AH 0,02 3,45+0,19 170
AH 0,2 2,71£0,17 133
AH 1 3,2240,42 159
ITABK 0,02 3,75+0,25 185
ITABK 0,2 3,99+0,36 196
ITABK 1 3,57+0,36 176
CITABK 0,02 3,99+0,39 197
CITABK 0,2 3,27+0,37 161
CITABK 1 3,19+0,41 157

Takum uymMHOM, TepenanociBHa oOpoOka HACIHHS cOi HapaamMiHOOEH30MHOI0 Ta
cyJbdosiannmapaaMiHOOEH30H30MHOI0 KHucaoTaMu y KoHneHTparlii 0,02 mr/n ta 0,2 mr/n
OOyMOBWJIM HalBUILY BpOXaWHICTh cOi. TOMy 3a3Hau€HI PEYOBHMHU MOXYTh MATH
MPAKTUYHUI THTEpEC IJIsl MOIIYKY HOBUX PETYIATOPIB POCTY CLIBCHKOTOCTIOAAPCHKUX

KYJBTYD.
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I"asiit B.M., [Ipumnasko C.O., Kosanenko C.O.
Bruius coJieii Ba)KKHX METaJIiB HA TOYATKOBI €TalM POCTY 03UMOI IIIIEHUILI

Hixycuncokuii 0epoicasnuii ynisepcumem imeni Muxonu I'ocons, Ykpaina

VY crarTi BUBYEHO BIUIMB COJIEM Ba)KKMX METANIB Ha MOYATKOBI €TalU POCTY O3MMOL
neHuii coptiB Cmyrsiaka 1 [omiceka 90. 3’sicoBaHo, 1m0 cofii Bakkux MetaiiB Kaamiro
ta Kynpymy Ha piBui 2 I'ZIK 1 1 ['JIK npurHiuytoTh eHeprito mpopoCcTaHHs Ta CXOXKICTh
HaciHHA 03uMoi miieHuIl. O3uma mmeHus copty Ilomicekka 90 MeHIT yyTnuUBa 10 COJIeH
BAKKHUX METAIIB.

Kuro4oBi cjioBa: coii BAXXKKUX METaliB, O3MMa MIIEHUIIS, CXOXKICTh HACIHHS, EHEPT1I0
MIPOPOCTAHHS.

B cratpe nM3ydeHO BIWSHHE COJEH TSKEIbIX METAJJIOB HAa HaydajbHbIE 3TAalbl pOCTa
03uMOM mieHulbl copToB CmyriisiHka U [lonecckas 90. YCTaHOBIEHO, YTO COJU TSAKEIIBIX
MeTaioB kaaMusa U Meau Ha yposHe 2 [IJIK n 1 I1/IK nomaBiisitoT SHEpruio NpopacTaHus u
BCXOXKECTh CEMSIH 03UMOM miueHunbl. O3umas mmeHuna copra llomecckas 90 menee
YyBCTBUTEJIbHA K COJIAM TSKEJIBIX METAJLIOB.

KuroueBbie ci10Ba: cOnu TSKENBIX METAUIOB, O3MMasl MIIEHUIA, BCXOKECTh CEMSH,
SHEPTUIO IPOPACTAHHUS.

In the article explored the influence of heavy metal salts on the initial growth stages of
winter wheat varieties Smyglanka and Poliska 90. It was determined that the salts of heavy
metals cadmium and copper on the level 2 PDK and 1 PDK suppress the germination
energy and germination of the winter wheat seeds. Winter wheat of the variety Poliska 90 is
less sensitive to heavy metal salts.

Key words: heavy metal salts, winter wheat, seed germination, energy of germination.

CyyacHuii miepioJl po3BUTKY IMBLII3aIIl XapaKTepU3y€eEThCsI OCOOJMBO BUCOKUM
CTYNEHEM aHTPOINOIe€HHOTO BIUIMBY Ha MPUPOJHE cepeloBUIE. Y 3B’S3Ky 3 LUM
BIIOYBalOTbCA 3MIHM B  NPUPOJAHO-aHTPOIOTEHHIN CHCTeMi, 10 MOPYUIyeE
30anaHcoBaHe (YHKIIOHYBaHHS NPUPOAHOI CHUCTEMH 1 MOXE TNPU3BECTU O
BUHUKHEHHS HETaTUBHUX EKOJOTIYHUX CHUTYyalliil, a B KIHIEBOMY pe3yJbTaTi ¥ 10
exosioriyHoi kpu3u [1]. [HTeHcHBHA 1HIyCTpiaii3allis Mpu3Besia 10 BUHUKHEHHS B
Vkpaini npoOjseMu TEXHOTEHHOTO 3a0pyJHEHHS TIPYHTIB BaXXKUMH MeETaJlaMH,
BKJIFOYAIOYH TaKOXK 1 YepHIr1BChKY 001aCTh.

Mirpartiis XIMIYHUX €JIEMEHTIB, y TOMY YUCJI 1 TOKCUYHHUX €JIEMEHTIB, MPOTIKA€E
3aBASIKM JKUBIM pedoBuH1 Oilocepu. ToMy pOCIMHHI OpPraHi3MH € BaXXITHMBUMU
CKJIaJIOBHMH, 1110 BIUTMBAIOTh Ha MITPAIlil0 BAXKKUX METaliB y 6iocdepi.

OpHi€ro 3 HAWTOJMOBHIMIUX 3JIAKOBUX KYyNbTyp YepHIriBchbKoi 001acTi € o3umMa
MIIEHUIIS.

Tomy, Meroro Hamioi poOOTH € BUBUEHHS BIUIMBY COJIEH Ba)XKKHX METaliB Ha
MOYATKOBI €TalM POCTY 03UMOI MIIIEHUIIL.

O6’exTamMu AOCTIKEHHS OyJId MPOPOCTKUA O3UMOI MIIEHUI] copTiB CMyTIsSHKA
ta [lomiceka 90, BUpOIIEH]1 Ha CepeIOBUILI 3 10HAMHU KaaMil0 Ta Kylpymy (pO3uUMHIB
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Cd(NO3), Ta CuSO,4 B xonnentparisx 0,1; 1; 2 I'’JIK). Bubip B sikocTi TecT - 00'ekTa
caMe IIi€l KyJIbTYpU 3yMOBJICHUM, HacaMmepe, ii MUPOKUM CUIbChKOTOCTIOAPChKUM
BUKOPHUCTAHHSM 1 THM, 1110 BOHA € OJIHIE€I0 3 OCHOBHUX MPOAOBOJIBYUX KYJIbTYp. CopT
CMyrIisiHKa XapaKkTepU3y€eThCS TAKUMU O10JIOTTYHUMHU O3HAKAMH: KOPOTKOCTEOIOBUIA
COpPT BHCOKOIHTEHCUBHOI'O THUIlYy, CE€peIHbOpaHHIA. BUCOKOCTINKUNA 10 BWIATaHHA,
OOpOIIHUCTOT pOCU Ta OYpOi JUCTKOBOT 1pKi, CTIKAHHS, MPOPOCTAHHS Ta OOCUTIAHHS
3epHa. CTiiikuil 10 nocyxu. 3UMOCTIHKICTh nepeBullye cepeanto. Ha Bucokomy Qoni
MIHEpaJbHOTO JKUBIICHHS 3a0e3neuye pexopani Bpoxai [2].  Ilomiceka 90 -
BHUCOKOBPOXKaHUM cOPT 03UMOi M'skO1 TiieHuIl. OCHOBHOIO BIAMIHHICTIO LIBOTO
COpPTY Bil IHIIMX COPTIB O3WMOI MIICHUI]lI € VYHIKaJIbHE CIIBBIIHOIICHHS
rOCTOJIapChKO I[IHHUX O3HAaK (CTIMKICTh JO XBOpPOO, O BWISTAHHS, BUMEpP3aHHS,
MIPOPOCTAHHS Y KOJOCI, YpOXKalHICTh 1 SKICTh 3€pHA), IO Ja€ 3MOTYy B pi3HI 3a
MOTOAHUMH YMOBAMH POKM B PIZHUX TPYHTOBO-KIIMATHYHHUX 30HAX MPOTATOM
OCTaHHIX POKIB I'/IHO KOHKYPYBAaTH 3 IHIIUMHU copTamu [3].

JUIs OIIHKM BIUIMBY COJIEM Ba)XXKMX MeETallaMiB Ha TPOPOCTAHHS HACIHHA
BPaxoOBYBaJlM TMPUUHATI B HACIHHUUTBI TIOKa3HMKHU: CXOXICTh Ta EHEpPriio
MPOPOCTAHHS.

VY X0/l BUKOHAHHS €KCTIEPUMEHTATBHUX JOCIIPKEHh HaMHU OyJIu ofiep KaHl Taki
pe3ynbTatu (TabauIs).

Tabnuys.
Bruius coJieii BaKKHX METAJIIiB HA €HEPril0 NPOPOCTAHHSA HACIHHS Ta CXOXKICTh
o3umoi muenunui copris Cmyrasinka ta Ilosicbka 90

3-i 1eHb 6-11 neHp
CwmyrnsiHka [Tomiceka 90 | CmyrisiHka [Tonicbka 90
= = g | §1g | E ¢ ;
Bapiant, | S .| 2 | 2| £ |2 & |2=x| &
KOHUEHTpalis | & X = SEZ| £ |S8E| E | & =
8.5 S 8.5 ) 8.5 S 8.5 S
=8| o |88 o |28 ¢ | EBE| ¢
< T 8 T |3 T |3 =
= X = X = X = X
KoHnTponb 36,7 100 46,6 | 100 | 52,3 | 100 | 62,2 100
2
7K 22,7 | 61,9 36,5 | 78,3 | 39,9 | 76,3 | 48,8 78,4
1
} Cd 7K 29,7 | 81,9 40,1 | 86,0 | 48,3 | 92,4 | 554 89,0
=
< 0,1
= ’ 39,0 | 106,3 | 44,9 | 96,3 | 53,8 | 103 61,8 99,3
S I'JIK
.g 2
§ 7K 229 | 624 346 | 74,2 | 43,2 | 82,6 | 483 77,6
1
Cu 7K 34,5 94 42,1 | 90,3 | 56,3 | 107,6 | 55,9 89,8
0,1
7K 44,7 | 121,8 | 47,9 | 102,8 | 68,7 | 131,4| 67,9 | 109,1
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[Tpu 3abpynnenni rpyHty Ha piBHi 2 ['IK coneit Baxkux metaniB Cd ta Cu
CXOXICTh HaciHHS copTy CmyrisHKa 3HWKyBajach Ha 23,7 % 1 17,4% BianoBigHoO,
copty Ilomiceka 90 — Ha 21,7 % 1 25,8 %, a eHeprisi NpoOpOCTaHHS O3UMOI MIIECHUII
coty Cmyrnsiaka — Ha 38,1% 1 37,6 % BignoBigHo, copty Ilomickka 90 — Ha 23,7 1
25,8% mopiBHAHO 3 KOHTpojeM. Toxi sik 3a piBHIB 3a0pynHenHsa 1 ['IK pozunnamu
BAXKMX METAJIIB EHEprisi MPOPOCTAaHHS Ta CXOXICTb HACIHHA O3MMOI MIIEHUII
JTOCHIJDKYBaHUX copTiB 3HUxkyBanacsa 10-14%. IIpu  xonuentpamii 0,1 T['IK
(ITOTOKCUYHICTh BaXKKUX METaliB He MposiBisuiacs. Bapro 3ayBaxkutu Takox, 110 3a
HasiBHOCTI B IpyHTI 0,1 ['’IK nocnimxyBaHuX eneMeHTIB-3a0pyaHIOBauiB (0COOJIUBO
Kynpymy) Biamivanach HaBiThb TI€BHA CTUMYJSLIS OPOPOCTAHHS  HACIHHSL.
Crumymntorouy nito Kynpymy y HU3bKUX KOHILIEHTpAIIIX MOXHA MOSACHUTH THUM, IIO
Kynpym BXoauts 10 ckiany GepMeHTIB, aKTUBI3Y€E BYTJIEBOAHUM 1 OLUTKOBUNA OOMIH.
Lle#t eneMeHT MO3UTHBHO BIUIMBAaE Ha (OTOCHHTE3 Ta CHHTE3 OLIKa, (pOopMyBaHH:
reHepaTUBHUX OpPraHiB, CTIAKICTh [0 TpUOKOBHX Ta OakTepiaJibHUX XBOpOO,
30UIbIIyEe  CTIMKICTH 1O  BWJISITAHHS, TOCYXOCTIMKICTh Ta  KapOCTIMKICTb,
3UMOCTIAKICTh POCJIMH; CIPUSIE KPAIIOMY 3aCBOEHHIO HITpOreHy [4].

Orxe, comi Baxkux MeraniB Kagmito ta Kynpymy na pisai 2 I'IK 1 1 TJAK
MPUTHIYYIOTh €HEPTil0 MPOPOCTAHHS Ta CXOXKICTh HACIHHS O3MMOI MIIEHUI[l COPTIB
Cmyrnsanka 1 ITomiceka 90. [Ipuuomy o3uma mmenuns copty Ilomiceka 90 Oinbi
CTIMKa 0 A11 cojieill BAXKKUX METAIB.
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YK 54.01:661.162.6
I"aBiii B.M., Xunoneka O.A., CyxoBeeB B.B.

JlocaiasKeHHs BIVIMBY CHHTETHYHHUX CIIOJYK Ha JesiKi ¢isionoriyni npouecu coi
y ¢a3i uBiTiHHs

Hixycuncokuii 0epoicasnuii ynisepcumem imeni Muxonu I'ocons, Ykpaina

VY crarTi AOCHIIKEHO BIJIUB CUHTETHYHHUX CIIOJIYK Ha MPOLIECH YTBOPEHHS OIYHUX
KOPEHIB, JIHIHHUN picT OIYHMX KOPEHIB, HAKONMUYEHHS HAA3E€MHOI 1 MiA3€MHOI Macu Ta
30UTBIIICHHS TUIONII JIUCTKa coi. bynmo BcTaHoBieHO, 1o (¢izionoriyHa Aisi CHHTETUYHUX
PETYJISATOPIB POCTY B 3HAYHIN MIp1 3aJIEKUTH BiJ] iX KOHIEHTpALlil B PO3YMHI Ta MPUPOIH.

KuarouoBi cJjioBa: CHHTETHYHI CHONYKH, JHHIMHMA picT OIYHMX KOpEHIB, Maca
HAJ3eMHOI1 1 MA3€MHOI YaCTUHU POCIIMHHM, IUIOIIA JIUCTKA COi.

B crarbe wunccnenoBaHO BIMSHUE CHUHTETHYECKHX COCOUHEHHM Ha IMPOLECCHI
oOpa3oBaHusi OOKOBBIX KOPHEH, TMHEUHBIN pOCT OOKOBBIX KOpHEH, HAKOIJICHUS HaJI36MHON
U TOJ3EMHOM MacChl W YBEIWYEHUS IUIOLIANN JINCTA COU. DBBIJIO yCTAaHOBJIEHO, 4YTO
(bu3MoNIOruuecKoe JeWCTBHE CHHTETHMYECKUX COEIWHEHUNW B 3HAYUTENBHOW CTENEHU
3aBUCUT OT UX KOHIIEHTPALMU B PACTBOPE U IPUPOIBIL.

KiiioueBbie €J10Ba: CUHTETHUUECKUE COCAUHEHUS, TUHEHHBIA pOCT OOKOBBIX KOpHEH,
Macca Ha/I3eMHOM ¥ TIOJI36MHOM 4acTH PACTEHUS, IIJIOIIA (b JIMCTA COU.

In the article explored the influence of synthetic compounds on the processes of the
lateral roots formation, linear growth of lateral roots, the accumulation of aboveground and
underground mass and increase of the soybean leaf area. It was installed that the
physiological effects of synthetic compounds heavily depends on the concentration in the
solution and nature.

Keywords: synthetic compounds, linear growth of the lateral roots, mass of
aboveground and underground parts of the plant, the soybean leaf area.

Cost — HaiiliHHIIIA OUIKOBO-OMIMHA KyJIbTypa. Y CBITOBOMY BHPOOHHIITBI
POCIMHHOT 0JIii cOos 3aiiMae mepile Miclle cepes BCiX OJNIHHUX POCIHH, a TI0 BMICTY
OlTKa Jiaupye cepell BCIX 3€pHOBUX 1 3epHOO000BUX KyJIbTyp. TomMy, BUBYEHHS
TEXHOJIOT1M BUPOITYBaHHS COi Ma€ OCOOJMBE 3HAUYCHHS SIK JIJISl 3arajJbHUX TEHJICHIIIH
PO3BUTKY POCIMHHMIITBA, TaK 1 U1l OJIepKaHHS MaKCHMallbHO MOXKJIMBUX BpPOXKaiB B
KOHKPETHUX I'PYHTOBO-KIIMAaTUYHUX 30HaX YKpaiHW. JUis  migBULIEHHS
MPOJYKTUBHOCTI COi B OCTaHHIA 4Yac BEJIMKOIO 3HAYEHHs HaOyBae 3acTOCYBaHHS
(G1310JI0T1YHO aKTUBHUX PEUYOBUH, CE€pel SIKUX CHHTETUYHI 1 MPHUPOAHI OpraHIyHI
PEUYOBUHHM, SIKI B MIKPOA03aX BUKIUKAIOTH 3MIHM Yy (Di310JIOTTYHUX 1 O10XIMIYHUX
mporiecax ix pocius [1-2].

Tomy, MeTor0 Haoi poOOTH € JOCIHIIKEHHS BILUIMBY MEPEANOCIBHOI 00poOKU
HaciHHSA coi copTy [OpH30HT CHHTETHUYHHMMH CIOJyKaMu Ha Jaeskl (i310J0Ti4H1
npouecu y ¢asi UBITIHHS.

[TonbOBI  JOCHIIKEHHST TMPOBOJAWUIM HA TEPUTOPIl  HABYAIBHO-TOCIIIHOT
arpo6ioctanuii HpkuHCBKOrO Aep:kaBHOTO yHiBepcuteTy iMeHi Mukonu ['orons Ha
JTOCHITHUX JUISHKaxX JJIsi TMPOBEJICHHS HAyKoBOi poOOTH. BiAmoBigHO AUISTHKH
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rOTYBaJIU JI0 TIOCIBY: MPOBOJIMIN KYJIbTHUBAIlII0, OOMIPSUIH, pO30UBAIM HA BapiaHTH Ta
MOBTOPHOCTI, a TaKOK 00pOOJISIN HACIHHS JOCHIKYBAaHUMU PEUOBUHAMHU.

Hamu Oynu BUKOpHCTaHI Taki BapiaHTH: KOHTPOJb (0e3 0OpoOKM HaciHHS
npenaparamu); 00poOka HaciHHsi retepoaykcuHoM (I'ET) (kamieBa  cinb
1HJOJIJIONITOBOT KHCJIOTH), II0 BUKOPUCTOBYBABCS K €TaJIOH; 0OpoOKa HaCIHHSA
anTpaHi1oBoI0 KuciaoTorw (AH); oOpobka HaciHHA mapaaMiHOOEH30MHOK KUCIOTOIO
(ITABK); o0poOka HaciHHS Cylnb(oJaHAHTPAHUIOBOIO KuCIOTOO (SA); 00pobOka
HACIHHA cynbQoiannapaminooen3oitHoto kuciororo (CITABK).

[Ipenapatu BumpoOoByBanu y koHuentpamiax 1,0, 0,2 Ta 0,02 mr/n. Yac
00poOKM HaciHHS Tpernapatamu ckianaB 24 roauHu. [licist oOpoOku HaciHHS COi
BUCIBAJIM IIUPOKOPSTHUM CIIOCOOOM B IPYHT MoJisi. BupoiyBanHs 3a1iiCHIOBaIOCS 32
3arajibHONIPUHHSITOIO TEXHOJIOTIE0 [3].

BceranoBneHo, 1m0 OOCHIKYBaHI PEYOBUHU BUSBISIOTH CYTTEBUM BIUIMB Ha
MPOIIEC YTBOPEHHS OIYHUX KOPEHIB, 1X JIHIAHUMA PICT, HAKONMWYEHHS HAJ3EMHOI 1
MIJ36MHOT MacH POCIWH Ta IUIONII JIMCTKA COi 1 3a Ji€r0, y OUIBIIOCTI BapiaHTIB
MEePEBUINYIOTh JiI0 €TaJioHa Ta KOHTpoJto. BusamieHo, mo ¢di3ionoriuna [is

3’sicoBaHo, MmO y (a3l uBiTiHHEA npu KoHueHrtpauii 0,02 mr/n HalOLIbII
MO3UTUBHO Ha YTBOPEHHS OIYHUX KOpEHIB, (hOPMYBAHHS HAJI3€MHOI Ta MiA3€MHOI
Macu BIUIMBa€ Cyib(ojaHaHTpaHIIOBA KHUCIOTA, $Ka BIANOBIAHO TMEPEBUIILYE
noka3Huku KoHTposto Ha 113 %, 86 %, 6 %, a eranony Ha 32 %, 18 %, 11 %
BIJIMOBITHO, BOAHOYAC JIHIMHMA PICT KOpPEHIB COI €(PEeKTUBHO CTUMYJIIOE
aHTPaHUIOBA KHUCIIOTA, MEPEBUIIYIOUN OKA3HUKU KOHTPOJIO Ta eTajioHy Ha 55 % i1
33 % sBignoBigHo. [lnoma nucTka HalOUIbIIA TpU J1i T€TEPOAYKCUHY, SIKUN
MEPEeBUILY€E MOKA3HUK KOHTPOJt0 Ha 32 % (Tabmuiis).

[Ipu xonmentpauii 0,2 mr/n y ¢asl UBITIHHA HaWOLIBIIA KUIBKICTh OIYHUX
KOPEHIB YTBOPHJIACA M1/l BIUIMBOM T'€T€pOAyKCUHY 1 NEPEBUIIYE MOKA3HUK KOHTPOJIIO
Ha 131%, Tomi sk mapaamMiHOOEH30MHA KHCIIOTa MEPEBUIIY€E MOKA3HUKHU JIIHIHHOTO
pocTy KopeHiB  koHTpoitro Ha 47%, a eranony — Ha 33%. EdextuBHOMY
HAKOMMWYEHHIO Macu HAa/J3€MHO1 YACTUHU POCIHUH COi Ta 30UTBLICHHIO TUIOLII JINCTKIB
crpusiia 00poOka HaciHHS coi cyib(doaHmapaaMiHOOCH30MHOK KHUCIIOTOIO, sIKa
IEPEBUIIYy€E IMOKa3HUKU KOHTpomo Ha 63% 1 23 %, a eramony — 54% 1 18 %
BiIMOBIIHO. Maca miJI3eMHO1 YaCTUHU POCIWH COl HAHOUIbIIE 30UIbIITUIACh TIPU il
AHTPaAHLIOBOT KUCIIOTH (Ta0IHUIs).

3 NABUIICHHSM KOHLEHTpamii 10 1 Mr/m Ha mnpouec yTBOpPEHHsS OI14HUX
KOpeHIB Ta (¢GOpMyBaHHS HAJA3€MHOI Macu POCIAMHMU Il 4Yac UBITIHHA
Halle(DeKTUBHILIE BIUIMBAE Cyab(OAHTpPAHUIOBA KHUCIOTA, Ha JIHIMHUA PICT —
napaamMiHoO€H30MHa KucaoTa. ['eTepoayCuH MO3UTHBHO BIUIMBA€E Ha (PopMyBaHHS
MiA3€MHOI YaCTHHH, MEPEBUIIYIOUYHM MOKAa3HUK KOHTpoJto Ha 15%. Ilnoma muctka
HaNOUIbIIA NPU 1T CyJb(onapaaMiHOOEH30MHOT KUCIOTH, MEPEBUILYIOUN TOKa3HUKU
KOHTpOJTIO 1 eTanoHy Ha 49% 140% BiAMOBIIHO.
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Taky ¢iziosoriuny Ait0 AOCTIIKYBAHUX CIOJYK MOXXHA IMOSCHUTH THUM, IO
napaamMiHOO€H30MHA KHUCJIOTa BXOJUTh 10 CKJIaAy MOJEKYIH (OJIi€BOI KHUCIOTH
(Bitamin H;) 1 Biarpae kiato4oBY posib y OlOCMHTE31 OUIKIB 1 HYKJIETHOBUX KHUCIOT
[4; 5],a cynbdonaHmapaamMiHOOEH30MHA KHCJIOTa KpIM 3a3HAYEHUX BIIACTUBOCTEH
BOJIOJII€ TaKOX (PYHTIMIHUMUBIACTUBOCTSIMH, IPUTHIUYIOUH PO3BUTOK MATOTC€HHUX
rpubiB. [loxigHi aHTPaHUIOBOI KUCJIOTH BIUIMBAIOTH HA MPOILIECH POCTY POCIIMHH, a
TaKOX € e(PeKTUHHUMH MNPOTU3ANaIbHUMH MpernapaTaMyd HE CTEpOiJHOTO THUMY 1
AHTUOKCHUJIAHTaAMU OPTaHIYHUX CTONYK [6; 7].

TakuMm 4YMHOM, JTOCHIIKYBaHI CHHTETHYHI CIOJIYKH €()EKTUBHO CTUMYJIIOIOTH
okpemi (Hi310JIOT14HI MOKAa3HUKHU CO1 KyJIbTypHOI. ToMy caMe Ii CIOJYKH MOXKYTb
MaTU MPAKTUYHUN IHTEpeC IJIs TMOIIYKY HOBUX CHHTETHUYHHUX PETYyJIATOPIB POCTY
0000BUX KYJBTYP.
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YK 582.091.093:001.891(477.41)
Kpenyn H.I., Jxxypan B.M.

JepeBHi pociinnu M. [lepesiciiapa-XMeJIbHULBKOIO: iCTOPif T0CTII2KEHb,
TAKCOHOMIYHMH aHAJIi3

JIBH3 «llepescnas-Xmenvruybkuii Oepircashuil nedazo2ivHuil ynisepcumem
imeni I pueopisa Cxkosopoouy , Ykpaina

Y cTarTi BHUCBITJIEHO ICTOPIIO JOCHIIKEHb JepeBHUX pociauH M. IlepescnaBa-
XMenbHUIBKOTro. Byno mpoBeneHO 1HBEHTApHU3allilo, BCTAHOBJIEHO CYYacHUN  BUIOBHIA
CKJIaJl MPUPOAHUX Ta IHTPOLYKOBAHMX BHJIIB, KU Halliuye 164 BUIU JAEPEBHUX POCIHMHH,
110 HaJIe)KaTh 10 88 poiB, 38 poauH, 2 Ki1aciB, 2 BIAAUIIB POCIUHHOTO 1IapCTBA.

B cratee oTpaxkeHa HMCTOpHUS UCCIEAOBaHUM APEBECHBIX pacTeHud r. llepescnasa-
XMENBHUIIKOTO. bbula mpoBefeHa WHBEHTApU3alMs, YCTaHOBJIEH COBPEMEHHBIN BUAOBOU
COCTaB IPUPOJHBIX U HMHTPOAYLHMPOBAHHBIX BHUJIOB, KOTOpPBIM HacuuThiBaeT 164 Buna
JIPEBECHBIX pACTEHUs, MpUHAAIEkKAUX K 88 ponmam, 38 cemelnicTBaMm, 2 Kiaccam, 2 OTAeIaM
PacTUTEIBHOIO LIAPCTBA.

The article reflects the history of research of woody plants Pereyaslav-Khmelnitsky.
the inventory was carried out, installed a modern species composition of natural and
introduced species, which has 164 species of woody plants belonging to 88 genera, 38
families, 2 classes, 2 divisions of the vegetable kingdom.

KmouoBi cioBa: gepeBHi pociunm, IlepesiciaB-XMenbHunbkuil, M.ITadochkwii,
[Toxpuronaciuni (Magnoliophyta), I'ononaciaui (Pinophyta).

JlepeBH1 pociauHM Ha ypOaHI30BaHUX TEPUTOPIAX CIHPHUAIOTH ONTUMI3AI]
MIKPOKJIIMATUYHUX Ta CAaHITAPHO-TITIEHIYHUX YMOB, BHKOPHUCTOBYIOTHCS IS
GyHKIIOHANBbHOI ~ opraHizamii  MICbKOTO  mpoctopy. ToMmy  AOCHIIKEHHS
ypOaHoieHApodIOpU B OKPEMUX perioHax, aHaji3 iX BUJIOBOT'O CKJIaay BiTHOCSITHCS
710 aKTyaJbHHUX MPOOJIEM CYy4acHOCTI.

MeToro TOCHIIPKEHHS CTaB aHalli3 poOIT MO iICTOPii BUBYEHHS JEPEBHUX POCIHH
CTPYKTYPHOI'O KOMIIOHEHTY ypOaHO(IOpH.

Cyuacna IlepesicnaBimnHa 3HaX0IUThCS Ha TpaHUuHIA cMy31 30H JlicocTeny Ta
Cremny, 3 piBHMHaMH, JIyKaMH, HEBUCOKMMHU maropbamu, Jjicamu. TyT MOBUIBHO
HecyTh cBOi Boau piuku TpyOixk, Kapanb, Anbra, bpoBapka — KOJIUCh MOBHOBOJIHI 1
HaBITh CYJAHOIUIABHI. Yce 11e 3yMOBWJIO ICHYBaHHs OaraToi Ta pi3HOMaHITHOI (Jopu
[lepesicnaBmnHu, DOCTIIKEHHIM SKOi 3aiiManuch BimoMi yueHi-0oTtaHiku XIX cT.
Ha [IlepescnaBmuni mpaioBanu Taki jgociigHuku  ¢aopu sk O.Porosuu,
1.ITauockkuit, B.Montpesop, C.IiriueBchKuii Ta iHi.

Omgnum 13 nepmux ¢aopucTuyHux cnuckiB [lepesiciaBUIMHU € CIHCOK
ckinageHuil crapmuM BuuteneM [lonaTtaBcbkoi rybOepHcbkoi riMmHa3zii denopom
KapynoBcekum. J{o 1boro cnucky 0yso BKIIOUEHO 32 BUAM HAWOUIBII MOMIUPEHUX Y
pEerioHi  JEpeBHUX POCIHMH, AaBTOPOM TMOJAHO MPHUKIAAM TOCHOAAPCHKOTO
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BUKOPHUCTAHHS TaKUX POCIHUH sIK ropoOuHa 3BUYaitHa (Sorbus aucuparia L.), cnuBa
nomarHs (Prunus domestica L.), kpymuHa namka (Frangula alnus Mill.) ta iH. [3].

Y po6ori AsrycroBuua O. (1853) € pani mpo paepeBHI pOCHMHH, SKi
BUKOPUCTOBYBAIHUCH SIK JIIKApChKi. ABTOp NPUBOAUTH 25 BUAIB, fKI Ha TOM dac
3poctaniu Ha Teputopii IlepescnaBchkoro moBity. [lo chnucky Oyi0 BKIIOYEHO
HaWOLIBII TOIIUPEH] POCIUHM: TomoJis dyopHa (Populus nigra L.), BepOa BymikaTa
(Salix aurita 1.), Oy3una yopHa (Sambucus nigra L.), mmunimmHa yarapaukoBa (Rosa
frutetorum Besser)rta iH. [5].

®nopy [lepesicaaBmIMHN TOCTIIXKYBaB OAUH 13 BIIOMUX YKPAaiHCHKUX OOTaHIKIB
O.PoroBuu. VY ioro po6oti «O003peHne CeMEHHBIX U BBICIIUX CIIOPOBBIX PACTEHUIH,
BXOJAIIMX B cocTaB (pyopsl rydepHun Kuesckoro yuedbHoro okpyra: BosiblHCKOM,
[Tononbckoit, Kuesckoit, Yepnurosckoit i IlonraBckoi» Bkazano moHas 200 micub
3pOCTaHb 13 Cy4yacHOi TepuTopii micta Ta Horo okonuib. s IlepescrnaBmiunu
O. PoroBu4 HaBOJIWTH TakKl JIEPEBHI POCIWHU: siceH 3BUYaHuil (Flaxinus excelsior
L.), xnen Tatapcekuit (Acer tataricum L.) s6myHs micoBa (Malus sylvestris Mill.),
MUTJAJTbL CTeNOoBUl (Amygdalus nana L.) [4].

MonTtpezop B., aBTop pobotu “O0603peHue pacTeHUM, BXOIAIIUX COCTAB (PIOPHI
ryoepuuii  KueBckoro yueOHOoro okpyra: Kwuesckoit, Ilomonbsckoif, BosblHCKOH,
Yepuurosckoit u IlonraBckoit” y nmunHi 1884 p. mpoBoauB OOTaHIUHI €KCKYpCli y
[lepesicnaBcbkoMy TOBITI. ABTOPOM TIOJAHO CIIMCOK YCIX JUKOPOCIMX Ta
KyJIbTYpHUX PpOCIHMH JOCHiKyBaHOro periony. Jlns wm. IlepescnaBa Ta
[lepesicnaBcpkoro moBiTy HaBoauTbest 237 BuuiB. Cepel HUX: HIMMIIIMHA COHSYHA
(Rosa solstitialis Besser), cnuBa nomains (Prunus domestica L.), IOBKOBHUIISI YOpHA
(Morus nigra L.) Ta iHmi [2].

Haiiparomimmuii BHecok y BuBueHHs (iopu IlepescnaBa 3poous .ITauockKuii,
BIIOMUH YKpaiHCHKUN Ta MOJBCHKUI mpupoaofociaigHuK. Bin nepebyBaB y Hamomy
MICTI 3 TpaBHs Mo BepeceHb 1891 p. 3a pesynbTaTamum HOro AOCHIIKEHb BUHIILIA
apykom mpatis «Ouepk (iiopsl okpectHocTel T. [lepescnapns» (1893) [4].

Hentpom npocnimkenns M. K. Tlauockkoro Gymo c. Kapamp Ta mpumermi 10
HbOTO TepuTopii (cyuacHa teputopis Mm-H. Kapanb, Komyna, nadbmu KaHniBchkoro
BojocxoBuIa, okoymil c. CToBHO'ATM, a TaKOX 3aTOIUICHMX HA CBOIOJHI CLI
Anapyuri, B tonuma Ta iH.

Beworo s duopu  IlepesicnaBa M. K. IMagocekuii HaBOguTh 732 BHIIB
CYJMHHHUX POCIHH, 3 HUX 49 BuiB nepeBHMX. VY crmcky M.ITauochkoro HaiGimb
MpeCTaBIeHUMH poauHaMu Oynu poauHu: Po3oBi (Rosaceae) — 19 Buais, BepOoBi
(Salixceae ) — 11 Bunis [4].

Ha nouatky XX cT. uopuctuuni gocnimkeHHs Ha [lepescnaBimmni npoBOIUIN
npupooaociinauku-amatopu : B. Hikonaes (1912, 1914), M. Apmonosuu (1914-
1916), I'. Oronesens (1919), I1. Cnecusues (1915). I'epOaphi 3pa3ku 310paHi HUMH,
Oynu nepenani no [lonraBcekoro aep:kaBHOro mysero. Ha OCHOBI IuX Ta I1HIIKMX
300piB C.lmaiueBcbkuM OyJio CKJIAA€HO TOBHUN, HAa TOM Yac, CIHUCOK POCIHH
[lontaBchkoi TyOepHii, sikuil omyOiikoBaHo B poboti “I'epOapiit IlonraBchkoro
nep>kaBHoro mysero” (1928) [5].

[Tounnaroun 3 2002 p. 1uraHoBe BuBUeHHS ¢aopu M. Ilepesciara-
XMENpHUIIBKOTO Ta paloHy MpoBOJATH BuKiIanaudl kadenpu Oionorii JIBH3
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“IlepesicnaB-XMeNbHUIBKUNA JAEp>KaBHUM MenaroriyHui yHiBepcuteT iMeH1 [ puropis
CkoBoponu” Ta cniBpoOiTHHKK IHcTUTYyTy OO0Taniku iM. M.I.Xomognoro HAH
Vkpainu. VYOpoIoBXK LbOr0 Yacy €KCHEIULIMHI JOCHIKEHHS IPOBOIWIH
B.Ilporononosa, B. xypan, M.®enoponuyk, M. IlleBepa, H.Kpenyn, JI.I'y6aps,
[".YHopHna, O.fpona Ta iH.

VY pob6ori «IlepescnaB-Xmenbuuubkuil. [lpupona: pocnunnuit cBit. Kputnanumii
IHBEHTapU3alIMHUI aHOTOBAaHUW KOHCIHEKT (PJIOpH, POCIMHHOCTI, MOXOIMOJIOHUX,
JTUIIAHHUKIB, BOJIOPOCTEI», sika mobauuia cBit y 2010 poiri, AOCIIIHUKU MOJAIOTh
81 Buj 1epeBHUX POCIUH, 13 HUX 49 nepes, 26 KyuliB Ta 6 HamiBKyWIiB [S].

Koncnekr nennpoduopu M. IlepescnaBa-XMenbHUIIBKOTO, CKIAACHUI HAMU, €
y3araJIbHEHHSIM CY4YaCHUX BIIOMOCTEH mpo 11 BUAOBHI ckiaa 1 0Oa3yeTbcs Ha
nepeayciM Ha pe3ylbTaTax OPHUTIHAIBHHUX JOCIIIKEHb, MPOBEACHUX YIPOAOBXK
2009-2016 pp. Ta y3araJibHEHHS BIJOMUX JIITEPATYpPHUX JaHUX MO (Iiopi MicTa.

BunoBuii cknag, yMOBU MICHE3POCTaHHS BUBYAIKMCS METOJOM MAapUIPYTHUX
oOCTeXeHb B CKBepax, MapKaxX, BYJIWYHUX HACAJKEHHSAX, MPUBATHUX KOJEKIIISX.
HocnimkeHHssMu 0yJid OXOIUJIEHI MPUPOJIHI Ta IHTPOJYKOBaH1 IepeBa, KyIlli Ta JiaHH.
3a IHTpOAYKOBaH1 BUIU OYyJIO B3SITO BUJH, 110 MepeOyBalOTh Y CKIIaJl HEPOJUHHUX iM
yrpyNoBaHb, BUIH 32 MEKaMHU CBOIX MIPUPOTHUX apeasiB.

3rigHo JociikeHHs: Ha Teputopii M. IlepescnaB-XwmenbHuIbKoOro 3poctae 164
BUJIA JICPEBHUX POCIIMHH, 1110 HAJIEKaTh 70 88 poxais, 38 poauH, 2 KjaciB, 2 BiILIIB
POCIMHHOTO 11apCTBa.

Cepen pocnun nepeBaxkHa Oubwiictb BuniB (143), poais (78), ponun (34),
nopsankiB (28) BigHocAThes 10 [loxkpuronaciHuux (Magnoliophyta), 1'ononacinHi
(Pinophyta) pocivHU TIpEICTaBIICHI HE3HAYHOIO KUIBKICTIO TakCOHIB — 21 Bua 3
JECSITU POAIB, YOTUPHOX pOAMH Ta 4 mopsakis. IlepeBakaHHs BUAIB, 1110 HAJIEKUTH
no Binniy Ilokpuronacinui (Magnoliophyta) € 3aKOHOMIpHMM ISl AaHOI
reorpadiuHoi mupoTH 1 ckiangae 87,2% Bij 3arajbHOI KUTBKOCTI TUX, IO BIAHOCSTHCS
no Bigainy ['ononacinui (Pinophyta).

Cepen ToJOHAacCIHHMX HaWyacTille 3yCTPIYalOThCS MPEACTaBHUKUA POJIUH
KunapucoBi (Cupressuaceae) - 3 pomu, (Tys (Thuja L.), 1IupokoriiouyHuk
(Platycladus Spach.), Snoseuw (Juniperus L.); CocuoBi (Pinaceae) — 4 poau
(Monpuna (Larix L.), Cocna (Pinus L.) , Anuna (Picea L.), Slnuus (Abies Mill.)).
Haii6inpin 4yucenbHa 3a BHUJAMU KOJIEKLIS 3HaXoAWThcs Ha Tepuropii JIBH3
«IlepesicnaB-XMeNnbHULIBKUIN JIepKaBHUN MeAaroriuHuii yHiBepcUTeT iMeHi [ puropis
CxoBopoam».

Posnoain poauH 3a KUIBKICTIO BHJIB Ta POAIB Ma€ 3arajibHy 3aKOHOMIPHICTb.
OcHOBHY 4YacTUHY (JIOPUCTUUYHOTO CIIEKTPa CTAHOBIATH TPU TMPOBIJIHI POJMUHHU, SKI
B1100pakaloTh OCHOBHI BJIACTUBOCTI IeHApodIopr YKpaiHu.

Jlo MpoBIAHUX POAMH AEPEBHUX POCIUH HallexkaTh: Po3oBi (Rosaceae) — 41 Bun,
Bep6ogi (Salixceae ) — 16 Bunis, CocHosi (Pinaceae) -10 BuiB.

Tpu npoBigHi poaunu MicTITh 40,9 % 3aranbHOi KUIBKOCT1 AEPEBHUX POCIHUH M.
ITepesicnaBa-XMeNbHULIBKOTO.

VY nenapodiiopi MicTa HanmiuyeTbes 88 poJiiB, 3 SKUX MEepeBakHA OUTBIIICTH (52;
59,1%) mictate 1 Bua, 20 poaiB MicTaTh 2 Buau (22,8%) 1 16 poaiB MaroTh Bix 3 10
11 Buais, mo cranoButh 18,1%. CepenaHs KUIbKICTh BUAIB Y PO/l CTAaHOBUTH 1,9.
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BceranoBneHo, 110 y pogoBOMY CHEKTp1 TP MepIIl MICIS 3aiiMaroTh Takl POJIU:

Bep6a (Salix) — 11 Bunis, llunmuna (Rosa) — 9 BuaiB, Ta TpETE MICIe PO3AUISIOTH
MDK coboro fAnomensb (Juniperus) — 5 BuniB, Tonons (Populus) — 5 BuniB, BumHs
(Cerasus) — 5 BuniB ta Kiien (Aser) — 5 BuaiB. llicTe mpoBiaHuX pojiB MicTATh 40
BHUIIB, 1110 CTAaHOBUTH 24,4 % 3arajbHO1 KIJIBKOCT1 BH/IIB.

v mogaJIibInoMy JIOCJIiI[)KCHHSI ACPCBHUX POCIINH HepeHCHaBa-XMCHBHI/IHBKOFO

OyIyTh MPOJOBXKEHI JJIsl BA3HAUCHHS HANOUIBIN MEPCIIEKTUBHUX BUJIIB Y O3€JICHEHHI
MiCTa.
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YK 54.01:661.162.6
Kyssmenko I.C., T'aBiii B.M., CyxoBees B.B.

JlocaiasKeHHs BIVIMBY METAJI0KOMILICKCIB HA OCHOBI mapaaMiH00eH30iHOL
KHMCJIOTH HA IMHAMIKY BMIiCTY BOJAH B POCJIMHAX 03UMOI0 ’KMTA B OCiHHIN nmepion

Hixycuncokuii 0epoicasnuii ynisepcumem imeni Muxonu I'ocons, Ykpaina

VY cTaTTi BHEpIle ONMMCAaHO BIUIMB METAJOXENaTiB MapaaMiHOOEH30MHOI KUCIOTH Ha
BMICT BOJU B POCIMH O3WMOTO JKHTa B OCIHHIN mepiof. JloBemeHo, M0 I1i KOMILJIEKCH
METaliB ICTOTHO BIUIMBAIOTh HA JMHAMIKY BMICTY BOJU B POCIHMH O3UMOTI0 KHTA.

KurouoBi ciioBa: xenatu MeTaniB, mapaaMiHOOCH30HA KUCITIOTa, O3UME KUTO,

JTUHAMIKa BMICTY BOJIH.

B craTthe BiepBble OMMCAHO BIMSHHE METAIOXEJIaTUB apaaMUHOOEH30MHON KUCIOTHI
Ha COAYpXaHHE BOJIM B PACTEHUM O3MMOUN PKM B OCEHHMH mnepuon. JlokazaHo, 4TO ATH
KOMIUIEKCHI METAJUIOB CYIIECTBEHHO BIIUSIIOT HA IMHAMUKY COJACP>KaHUS BOJBI Y PACTECHHI
O3UMOH PXKH.

KuaroueBble ciioBa: xenaTbl METAJJIOB, TapaaMUHOOEH30MHASI KM CIIOTa, 03UMasi POXKb,
JUHAMHUKA COJICP/KAHUS BOJIBI.

The article first considers the influence of metal chelates of para-aminobenzoic acid on
water content in winter rye in the autumn. It has been proved that these metal complexes
have a significant impact on the dynamics of water content in plants of winter rye.

Keywords: chelates of metals, para-aminobenzoic acid, winter rye, dynamics of water.

Onniero 3 HaWBaXIJIMBINIUX TPOOJIEM CY4acHOrO CUIBCHKOTO TOCIOJApCTBA €
30UTBIICHHS MPOAYKIIT POCIMHHUIITBA, 3a0€3MEUYeHHS] BUCOKUX Ta CTaJIMX BPOXKaiB,
MIABULIEHHS CTIAKOCTI JIO XBOPOO KYyJNBTYPHUX pOCIUH. JIsi BUpIMIEHHS LHX
npo0seM y CUIbCbKOMY T'OCIOJIApPCTBI BXXE MOYaI BUKOPUCTOBYBATUCH PETYISTOPU
pPOCTY MPHUPOJHOTO XapakTepy, AKi A10Th HA PI3HUX €Tarax OHTOIEHE3Yy POCIUH Ta
CHPUSIIOTH TpolecaM 00MiHy. DITOTOPMOHH 3aCTOCOBYIOTHCSA JOCUTHh TPUBAJIUM yac.
CHUHTETUYH1 X PEryJaTopHu 3’ SBUIUCH MOPIBHSHO HEIIOJABHO, alieé BXKE JOBEICHO,
10 BOHU MarOTh OUIBIINKI CHEKTp J1i, HIXK MPUPOJIHI, IPOSIBISIOTh MO3UTUBHY POJIb B
MeTaboJI3M1 POCIIHH, CIPUSAIOTH mpolecaM (HOTOCUHTE3Yy, NTUXAaHHS, BIUIMBAIOTh Ha
picT Ta po3BUTOK [1].

Tomy, meroro Hamoi poOOTH OyJ0 BUBYUTH BIUIMB METaJOKOMIUIEKCIB Ha
OCHOBI1 TapaamMiHOOEH30MHOI KHCIIOTH Ha BMICT BOJAM B POCIMHAX O3UMOTO >KHTa
copty bopoTr6a B ociHHiil niepio.

Ak 00’ekT MOCHKEHHS OYJ0 BUKOPHUCTAHO METAJIOKOMIUIEKCH Ha OCHOBI
napaamMiHOOCH30MHOI KHCJIOTH, SIKI MICTSITh 10HM MIKPOEJIEMEHTIB 3arajbHOi

bopmynu:
Q_
O |2
e M — Mn2+, Cu2+, Sn*".
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[{i mpemapaT CHHTE30BaHI B CHUIbHIM  MNpoOJIEMHIM HayKOBO-IOCIHIIHIM
naboparopii HAY im. M. Torons ta IBOHX HAH VYkpainu. Sk eramon s
NMOPIBHSAHHSA €(QEeKTUBHOCTI Jii Oyjna BUKOpPHCTaHa MapaaMiHOOEH30MHA KHUCJIOTa
(ITABK). Kontponb — auctuiiboBana Boga 6e3 mpenapary. JlocnigxyBaHl peuOBUHU
BUNPOoOOBYBanu B koHIeHTpanisax 0,1, 1,01 10,0 mr/m.

JIist mocaiikeHb BUKOPUCTOBYBAJIOCS 03UME KUTO copTy boporeba. Lleit copt
Ma€ BHUCOKY B3UMOCTIMKICTh, CTIHKICTh 10 BWJISTAHHS, MOCYyXH. JloChiKeHHS
npoBoAwiIKCs y (pa3y KyLIIHHS B OCIHHIH MEpIoI.

Bona € HaWBaXIMBIIIMM €JIEMEHTOM BCIX HBHX ICTOT. Boma o0’emgnye
KJIIITUHYU, TKAHUHU B €JUHUN HUTICHUN POCITUHHUI OpraHi3M, PO3UHMHsIE Ta 3a0e3mneuye
TPaHCHOPT IO POCIHMHI MIHEpPAJIbHUX Ta OpPraHIYHUX pPEUOBUH, Oepe ydacTb y
BIIOPSIIKYBaHHI Ta cTa0uLII3alil CTPYKTYp KIITHHU 1 POCIMHU B IIJIOMY, BUKOHYE
TepMoperyiouy GyHKiio [2].

PiBeHb BMICTY BOJM B pPOCIIMHAX BM3HAYA€ HAIMPABJICHICTH 1 IHTEHCUBHICTh BCiX
¢b1310710r0-010XIMIYHUX MPOIIECIB, B TOMY YHUCII 1 poTocuHTE3Y [2].

CBoeuacHMI BIITIK BOJAU 3 MPOTOIUIACTY JO MUDKKIITUHHHKIB € OIHUM 13
MEXaHI3MIB BHCOKOi MOPO30CTIMKOCTI POCIHMH, OCKUIbKH Ja€ 3MOTYy YHUKHYTHU
YTBOPEHHS JIbOAY BcepenHl KITHHU. OHaK HaJMIpHE 3HEBOJAHEHHS MPOTOILIACTA €
HEOE3MEeYHUM uepe3 HETraTUBHI [JIS SKUTTEALSUIBHOCTI (I3MKO-XIMIYHI HACTIAKHU:
JeHaTypalio OUIKIB, YTBOPEHHS OCaiB Yy pO3UMHAX, MOIIKOJKEHHS MeMmOpaH. Y
TaKMX POCIHH, SIK 3UMYIOUl 3JIaKH, MOPO3OCTIMKICTh 0a3y€eThCs 3HAYHOIO MIPOIO HA
BOJOYTPUMYBAJIbHIM 3JaTHOCT1 KIIITUH. 30€pEKEeHHS BOJIU Y HE3aMEp3JIOMY CTaHi B
KJIITUHAX 3arapTOBaHMX POCIUH JOCSTA€ThCA B Pe3yibTaTl 3MIH OCMOTHYHOI CHJIU
PO3YMHIB YHACTIOK HAKOMMYEHHSI PO3YMHHUX LYKPIB, OUIKIB, BUIbHUX aMIHOKUCIIOT
(30KpeMa, MpOoJTiHY,apriHiHy), TIIMHOeTaiHy Ta THITUX OCMOTUYHO aKTUBHHUX CTIOJYK
[3].

JlocnipkeHHsT BMICTY BOJM B POCIMHAX O3MMOIO >KUTa B OCIHHIN mepiof
MOKa3ajy, M0 MICHS TEepPIIOro 3BaKyBaHHsS POCIHMH, HACIHHS SKUX IHKPYCTYBalu
napaaMiHOOCH30MHOI0 KHCJIOTOI0 y KoHImeHTtpamii 0,1 mr wa 1 7, maca BoAM B
pociuHHIA npobi1 crtaHoBwia 1,49 r, njo mnepeBuIlyBaja Macy BOJAU B POCIHHAX B
KOHTPOJI1 Ta MpH 111 IHIIUX MeTanioKoMIuiekciB. Ilicus apyroro 3BakyBaHHsSI BUCOKY
€()EeKTUBHICTbH MPOSIBWIIM METATOKOMIUIEKC MapaamMiHOOCH30MHOI KUCIOTH HAa OCHOBI
Cu y xonuentpamnii 0,1 mr Ha 1 71, mepeBUIYIOUYH TTOKa3HUKU KOHTPOJIO Ha 79%.
BwmicT Boau B pociuHax mpu Aii IHIIMX METAJOKOMILIEKCIB OYyB Ha pPiBHI KOHTPOJIO
(Tabmuns 1).

TakuM uymHOM, mpenapar mapaaMiHOOEH30MHOT KuciaoTh Ha ocHoBl Cu y
KoHUeHTpatlii 0,1 Mr/i cripusiB KpalomMy HaKOIMMMYEHHIO BOJIU B POCIHUHI.
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Tabnuys 1.
BruiuB npupoau HeHTPAJIbHOI0 aTOMY METAJIOKOMILJIEKCIB HA OCHOBI
napaaMiHo0eH30MHOI KHCJIOTH HA BMICT BOAM B POCJMHAX 03MMOI0 KUTA B
OCiHHIN mepion

IIpenapatu Konuenrpariis, BwmicT Bosiu B pociiMHHIM 1po0i
MI/1 21.10.14 p. 29.10.14 p.
) % I %
KonTpoab 1,36 +£ 0,01 100 1,47+ 0,01 100
ITABK 10 1,26+ 0,02 92,5 1,32+ 0,03 90
ITABK 1 1,13+ 0,01 83 1,23+ 0,04 84
ITABK 0,1 1,49+ 0,01 109 1,55+ 0,07 105
ITABK Cu 10 1,46+ 0,03 107 1,57+ 0,06 107
ITABK Cu 1 1,10+ 0,01 81 1,14+ 0,03 78
ITABK Cu 0,1 1,25+ 0,01 93 1,75+ 0,04 179
ITABK Mn 10 1,19+ 0,03 87 1,19+ 0,05 81
I[TABK Mn 1 1,324+ 0,01 97 1,36+ 0,02 | 923
ITABK Mn 0,1 1,36+ 0,01 | 100,15 | 1,39+ 0,03 95,1
ITABK Sn 10 1,26+ 0,02 92,2 1,36+ 0,03 93
ITABK Sn 1 1,21+ 0,01 89 1,43£0,04 | 974
ITABK Sn 0,1 1,38+ 0,02 101,5 | 1,43+ 0,03 97,3

Ha ocHoOBI nomnepeHix pe3ysbTaTiB BIUIMBY PETYJIATOPIB POCTY Ha Macy BOJU B
pociuHax OyJo BCTAHOBJIIEHO 10 IIUX MpernapaTiB Ha IPUPICT MAaCHU BOJAU B POCIUHAX
03UMOT0 JKHUTa. BiMoBiIHI pe3ylbTaTH HaBEACHI B TAOIHIII 2.

3’sicoBaHoO, IO Ha MPUPICT Macu Boau 3a mepiog 21 - 29.10.14 p. nopiBHAHO 3
KOHTpPOJIEM HalOUIblle BIUTMHYB METAJIOKOMILJIEKC MapaaMiHOOEH30MHOI KMCIOTH Ha
ocHoBl Cu y konuentparii 0,1 mr Ha 1 1. Bin nepeBunuB nit0 KoHTporo Ha 369%.
Takoxx BUCOKUU pe3ybTaT MOKa3aB METAJIOKOMIUIEKC HA OCHOBI Sn y KOHLEHTpaIlii
I mr Ha 1 51, pe3ynbratu sikoro Ha 107% nepeBUIlYIOTh MOKA3HUKHA KOHTPOJIIO.

OTxe, 3a pe3yJabTaTaMu JOCIHIKEHb MPU 00pOOIIl HACIHHS KUTa PEryIsITOpaMu
pPOCTY POCIIMH BCTAHOBJIEHO, 1110 TaKl MpenapaTH K napaaMiHOOEH30iHa KUCIOTa Ha
ocHoBl Cu y konuentpaiii 0,1 mr/in, mapaamiHoO€H30MHa KHCJIOTa HA OCHOBI Sn 'y
KOHIEHTpallli 1 Mr/a MaroTh BUpa)XE€Hy MO3UTUBHY JiI0 K Ha BMICT BOJU B POCIIMHI,
Tak 1 Ha JMHAMIKY BMICTY BOJIM, B MOPIBHSHHI 3 IHIIMMHU METAJIOKOMILIEKCAMH Ta
KOHTPOJIEM, IO CIIPUSATUME Kpalliil MArOTOBII POCIHH 10 IEPIOy 3UMOTO CIOKOIO.
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Tabnuys 2.
BruiuB npupoau HeHTPAJIbHOI0 aTOMY METAJTOKOMILJIEKCIB HA OCHOBI
napaaMiHo0eH30MHOI KHCJIOTH HA MPHUPICT BOAM B POCJMHAX 03MMOI0 KUTA B
OCiHHIN mepion

[Ipupict Bogu B
IIpenapatu Konnenrpariis, mr/a sa 11)](:;11(1;1;1;1114 5112)(9)611 0.
2014 p., % 100 KOHTPOIIIO
KonTponb 100
ITABK 10 58,5
ITABK 1 90
ITABK 0,1 54
ITABK Cu 10 105
ITABK Cu 1 38
ITABK Cu 0,1 469
ITABK Mn 10 2,5
ITABK Mn 1 34,4
ITABK Mn 0,1 31
ITABK Sn 10 100,9
ITABK Sn 1 207
ITABK Sn 0,1 43

OTxe, Ha AMHAMIKY BMICTY BOJAM B POCIIMH O3UMOTO >KMTa HaWOLIbIIE BIUIMHYJIU
METaJOKOMILUIEKCH IapaaMiHOO€H30iHOT KucioTh Ha ocHOBI Cu y KOHIEHTpaiii
0,1 mr/n Ta Sn y koHUeHTpawii 1 Mr/i, o cBiAYUTh PO MOMKIUBICTh X BUKOPUCTAHHS
JUISL TIEpEINOCiBHOT 0OpOOKM HAaciHHS 03uMOro kuta. Lli 3a3HadeH] peuOBUHU MOXKYTh
MaTy IPAKTUYHUH THTEpecC IS TOLIYKY HOBUX PETYISITOPIB POCTY 3€PHOBUX KYJBTYD.
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VK 54.01:661.162.6
[Tpunnasko C.O., I'aiit B.M.

Brnuine npenapariB KopHeBiH Ha BKOPiHeHHS )KMBLIB CMOPOJIVHHU Y0PHOI B
32JI€2KHOCTI BII CTPOKIB BHCA’)KyBaHHA

Hixycuncokuii 0epoicasnuii ynisepcumem imeni Muxonu I'ocons, Ykpaina

VY crarTi HaBeJeHa TNOpPIBHsUIbHA XapaKTepHCTHKa BIUIMBY mpenapariB KopHeBiH
PI3HUX BUPOOHMKIB Ha MPOIECH KOPEHEYTBOPEHHS JKUBIIIB CMOPOJMHU 4OpHOiI (Ribes
nigrum L.). BcraHoByieHa €(peKTHUBHICTD IXHBOI 11 HA MMOKa3HUKH BKOPIHEHOCTI 3aJIEKHO BiJI
CTPOKIB BUCA/)KyBaHHS UBLIB Y OCIHHIH MepioI.

KuarouoBi cJjioBa: perynaropu pocTy pOCIMH, TMpenapaTtd, >KUBII CMOpPOJMHH,
KUBLIOBaHHS, BKOPIHEHICTh, CTPOKH BUCAIKyBaHHS.

The article presents the comparative characteristic of influence of the preparations
Kornevin of different manufacturers on the processes of rooting cuttings of black currant
(Ribes nigrum L.). There was installed the efficiency of their actions on the indicators of
rooting depending on the timing of planting of cuttings in the autumn.

The key words are the regulators of the plant growth, preparations, currant cuttings,
cuttings, rooting, periods of the landing.

Beryn. Ha pganumit yac  perynstopd pOCTy POCIMH  JIOCUTh  LIUPOKO
3aCTOCOBYIOTHCS TIPU BUPIIIEHHI 0aratb0X 3aBJaHb Y POCIMHHUIBKIN mpakTuil. I3 ix
JOTIOMOTOI0  YIOCKOHAIOIOTHCSI  arpoOTEXHIYHI MPUHOMH BHUPOIIYBaHHS OKPEMHX
CUILCHKOTOCIIOAPCHKUX KYJIbTYp. BOHU 3aCTOCOBYIOTBCS AJisi IPUCKOPEHHS POCTY
pociuH ab0 HWOro rajJibMyBaHHs, YKOPIHEHHS UBIIB, NPU TNEpecaKyBaHHI JEPEB,
JUTS TIJBULEHHS BPOXKAWHOCTI Py KYJIbTYp, BUBEJECHHS HACIHHSA 13 CTAHY CIIOKOIO,
OTpUMaHHsl O0€3HACIHHUX IUIOJIB, CKUJAHHS JIUCTA 1 IUIOJIB, MiJICYIIYBaHHS POCIUH
nepea 30upanusm [1].

BukopucranHs peryiasTopiB pocTy J03BOJISE€ TMOBHILIE peali3yBaTH I'€HETHYHI
MO>KJIMBOCTI, MIJBUIIUTH CTIMKICTh POCIUH MPOTH CTPECOBHUX (PAKTOPiB OI0TUUHOI Ta
abiotnyHoi  mpupoau  [2].  Perymaropu  pocTy — IPHUCKOPIOIOTH  IPOLEC
KOPEHEYTBOPEHHS, MIIBUINYIOTh BKOPIHEHICTh MBLIB, @ TOJOBHE — CIPUSIOTH
CYTT€BOMY 30UIBIICHHIO KUIBKOCTI KOPEHIB 1 MOJIMIIEHHIO 3arajbHOTO0 PO3BUTKY
YKOPIHEHHUX JKMUBI[IB. 3PEHITOI0 CKOPOUYIOTHCS TEPMIHM BUPOUIYBaHHS CaJKaHLIB 1
MIIBUINYETbCST X sKICTh [3]. AJDKe, JOCHUTh YacTO I[IHHI POCIMHU HE MOKHa
PO3MHOXKUTH HACIHHEBUM CIOCOOOM, TOMY BEJMKE 3HAUCHHS Yy IUIOAIBHUUTBI Ta
CaJIBHUITBI Ma€ BEreTaTUBHE PO3MHOXKEHHS, a caMe, 3/IepEB'IHUIMMU Ta 3€JICHUMU
KUBLSIMU.

JKuBLtoBaHHS — 1€ JOCUTD IIBUJKHUI 1 IPOCTUI CMIOCIO PO3ZMHOXKEHHS, SIKUI He
norpedye cCreuiallbHUX HAaBUYOK 1 NPUHOMIB, HEOOXIIHMX TpH IIEIJICHHI.
Haii6u1p1oro po3noBCIOIKEHHST HAOyJI0 PO3MHOXKEHHSI CTEOJOBUMH KUBLISIMH.
BaxximBoio 0CoOJIMBICTIO KUBIIOBAHHS € T€, L0 32 JONOMOIo0 (DYHKIIIH JUCTKa
3a0e3MeuyeThCsl  pereHepamis KOpPEHEBOI CUCTEMH Ha  BIJOKPEMIICHMX  BiJl
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MaTEepUHChKOI OCOOMHU YacTHUHaX crebna. s Aeskux pociuH — Le €AMHUN crocid
PO3MHOXKEHHSI, a Yy IHIIMX BUIAJAKaX BIH Ja€ 3MOry 30epertd I1HAMBIAYaJbHI
OCOOJIMBOCTI OpraHi3My Ta TMPUCKOPUTH TEPMIHM OTPUMAHHS IOCATKOBOTO
Marepiany. 3acTOCYBaHHS pPEryjsiTOpiB pPOCTY PpOCIMH  Ja€ 3MOTy OTpUMATHU
caJiKaHIll 32 OJTHY — /Bl BereTanii [3-4].

Metowo poOoru Oy/a0 BCTaHOBUTHM BIUIMB mpenapaTiB KopHeBiH pi3HUX
BUPOOHHUKIB HAa TIPOLIECH BKOPIHEHHS KUBLIB CMOPOAUHU YopHOTI (Ribes nigrum L.) B
3aJIEKHOCTI B1JI CTPOKIB BUCAI>KYBaHHS.

Marepian i meroam pgociaimkeHb. Ilpu mnpoBeAeHH! JOCIHIIXKEHHS MHU
BUKopucToByBanu mnpenapatd Kopuesin asox ¢ipm: Kopuesin CII — mpemnapar
pociiicbkoro BupoOHuULTBa (M. MOCKBa), KOpEHEYTBOPIOBaY Ha OCHOBI 4-(1HA0M11-3-
u1) macisHoi kucinotu Tta KopueBin TM «Quantum» — e npenapar yKpaiHCBKOIO
BUpOOHHUIITBA (M. XapKiB), KOMIUIEKCHE XeJlaTHE JOOPUBO-BKOPIHIOBAY, KOMIIO3UIIIS
rinepaykcuny, makpoenaemeHTiB (NPK 19:19:19) ta mikpoeneMeHTIB y XeJaTHii
¢dbopmi, 610JIOTTYHO AKTUBHOIO PEUYOBUHOIO SIKOTO € TIepayKCHH.

JlocnipkeHHs TpOBOAMJIM  Ha  Teputopii  arpo6ioctanimii  HixkuHCbKOro
JEep>KaBHOTO YHIBEpCcUTETY iMeHi Mukonu [orosnst Ha AOCHIIHMX JUISHKAX IS
MPOBEJICHHS HayKoBOoi pobotu. Perymsitopu pocty po3uuHsuim y Boal. Y
MPUTOTOBJICH] PO3YMHU MOMIIIAIN KUBIII CMOPOAMHHU YOPHOI, SIKI BUTPUMYBAIH Y
HUX 5 roJ1. SIK KOHTPOJIb BAKOPUCTOBYBAJI BOJLY.

BucakyBaHHs ®KUBLIB MPOBOAWIN Yy TpU TepMiHuU: 17 BepecHs, 26 BepecHs Ta
11 xoBtHs 2014 poky. PesynpraTu 3nimManu 29 ta 30 kBiTHs 2015 poky.

Pe3yabTaTn nociaigxeHb Ta iX 00roBopeHHs. 3a pe3yibTaTaMu JI0CTIIKEHb Ha
MOKa3HUK BKOPIHEHOCT! JKMBI[IB CMOPOJMHU YOPHOI y TpEeTid JeKaJi BepecHs
HallepexTuBHIme BIMHYB npenapat KopueBiH TM «Quantumy». Ilpu npomy BiH
MIePEBUIIIUB TMOKa3HUKU KOHTposto Ha 42%. Ilpenmapat Kopuesin CII y ueit nepioa
CTUMYJIIOBaB BKOpiHEHHS Ha 35% Kpaie, HDK KOHTpOJb. JlaHe sBuile MO>KHA
MOSICHUTH THM, INO IHJOJUIMACISHA KHCJIOTa, 110 BXOJUTh JO HOro cKjiamy, €
CUHTETHYHHUM aHAJIOTOM HMPUPOAHUX AYKCHHIB 1 CTUMYJIIOE MO KIITUH MapeHXIMH,
oo ¥ 3yMOBIIOE pICT KIITUH MEpPUCTEMU Yy (a3l pPO3TATHEHHS Ta MIBUJIKY
mudepeHIialilo KOpeHeBUX 3ayaTkiB y OazanbHiil vactuni [4]. [loka3Huku
BKOPIHEHOCT! MiJ Ji€r0 npenapariB OyiM BHILI 32 KOHTPOJIBHI 1 y ApPYrid aekani
BepecHs Ha 18-23%.

VY KOBTHI €(EeKTHUBHICTh MpernapaTiB Ha Leld MOKa3HUK 3HIKYETbCA, a ix
3aCTOCYBaHHSl 3MEHIIYE KUIBKICTh BKOPIHEHHMX >XHMBLIB Ha 14-17% mnOpiBHAHO A0
KoHTpodto (tabs. 1). TlomiOH1 pe3ynbrath MOIJIM OyTH CIPUYUHEHI HU3BKOIO
AKTUBHICTIO TIMEPAyKCUHY Ta IHIOJUIMACISIHOI KHUCJIOTH B YMOBAaX HHU3bKHUX
TEeMIIepaTypHUX PEKUMIB [5].
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Tabnuys 1.

Brnuine npenapariB KopHeBiH Ha BKOpiHeHHS )KMBLIB CMOPOJIVHHU Y0PHOI B
32JI€2KHOCTI Bl CTPOKIB BHCA’)KYBaHHA

[lepion BucapKyBaHHS

17.09.14 p. 26.09.14 p. 11.10.14 p.
. KinpkicTh Kinbkicts Kinbkicts
Bapiaut . . .
BKOPIHEHUX % no BKOPIHEHUX % no BKOPIHEHUX % no
KUBIIB, | KOHTPOJIO | JKMUBIIB, | KOHTPOJIO | KHUBIB, | KOHTPOJIO
IIT. IIT. IIT.
Kontpons | 22+1,12 100 43+1,61 100 30+1,34 100
KOPHEBI | 974152 | 123 | sss201 | 135 | 25¢119 | 83
Kopnesin
™ 261,08 118 61+2,03 142 26+1,38 86
«Quantumy
OTrxe, JOCHIDKYBaHI mpenapaTh HaﬁKpame BIUIMHYJIM Ha IIOKa3HHUK

BKOPIHEHOCTi KUBIIB Yy TpETill JeKaji BepecHs. IXHi MOKA3HUKM MepeBUINYBaIM
KOHTPOJIbHI 32 KUIBKICTIO JKMBI[IB, SIKI BKOPIHMIUCH Ha 15-18 mTyk. Y XOBTHI, 3
METOI0 BKOPIHEHHS )KMBI[IB CMOPOJAMHHA YOPHOI, HE BAPTO BUKOPUCTOBYBATH KOJEH 3
npenaparib, aJI>)K€ MOKAa3HUKU BKOPIHEHHSI HUKY1 32 KOHTPOJIbHI.

JIoroc, 2006. — 176 c.
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YK 582.746.51 + 504
I'epu H.B., I'epiy A.L

Biosioro - exosnoriuni ocodauBocTi Acer negundo L. y 3ejieHNX HACATKEHHAX
M. TepHoninb

TeproninbcoKuli HAYIOHAILHUL NeOA202IYHUL YHIGepCUmem
imeni Bonooumupa I'namioxa, Yxpaina

Onucano O10JIOT14HI Ta €KOJIOT14HI 0COOIUBOCTI A. negundo. BcTaHOBIIEHO TPUYUHU
MIBUIKOTO TONIMPEHHS Ta PO3IIMPEHHS apeany Horo ocoOuH. OIiHEHO BIUIMB BUAY Ha
TOBKULISA. A. negundo HaNSXWUTh [0 1HBA3IMHO TOTYXXHUX POCIUH 13 BaroMuM
TpaHC(HOPMYIOUMM BIUIMBOM Ha EKOCHUCTEMHU. BuI € BakKKOKOHTpOJhOBaHWM. HaeneHi
MIPOTO3HUIIIT 1II00 KOHTPOJIIO 3a MOITUPEHHSIM OCOOUH JTOCTIHPKEHOTO BUITY.

Ornrcanbl OMOJIOTHYECKUE U DKOJOTHUYECKHE 0COOeHHOCTH A. negundo. OO03HAUYCHBI
MPUYMHBI  OBICTPOTO  pPACIPOCTPAHEHUS W  PACIIUPEHHUS apeayia MpeJCTaBUTEICH.
[IpousBeneHa oleHKa BIWSHUS BHIA HAa OKPYXAIOIIYIO cpeny. A. negundo OTHOCUTCS K
CWJIBHBIM HMHBA3WOHHBIM PACTEHUSM C TPAHCHOPMHUPYIOIIUM BIMSHUEM Ha 3KOCHCTEMEI.
Bun TsoxenokoHTporpyeMbiid. [IperiokeHsl POIo3nIInd KOHTPOJIS 32 PacpOCTPaHCHUEM
MPEICTaBUTEIICH U3y4aeMOoro BU/IA.

Described the biological and ecological features of 4. negundo. Were determined of
causes of the rapid spread and areal expansion of the species. Was identified of influence of
species on the environment . The species of A. negundo belong to the invasive plants and
have transforming effect on the ecosystem. His quantity is difficult to control. In article
described proposals for control the spread of A. negundo.

KarouoBi caoBa: A. negundo, i1HBa3iiiHuii BuUA, BUA-TpaHChOpMEp, BIUIMB Ha
JOBKIJIAL.

Ha cporomnimmHiii AeHb, MMTAHHS 1HBa31l aJBCHTHUBHHUX BHIB 3HAXOJIMTHCS B
noJti 30py Oararbox BueHuXx [1, 3, 4, 6, 8] Ta HabyBae Bce OUIBIIOI aKTyaJIbHOCTI Y
3B’SI3KY 13 MOMITHUM TOCHJIEHHSM TOCHOJAPChKOi AISUIBHOCTI JoAMHU. OIIHIOI0YN
MacmTabu aHTPONOIE€HHOTO BIUIMBY, MOXEMO CTBEPJKYBaTH, IO JIOACHKa
TISUTBHICTB € OJHIEIO 3 BATOMUX MPUYMH MEPETBOPEHHS (TpaHchopmallil) IpUPOTHUX
¢iTO1IeHO031B, 1II0, B CBOIO YEPTY, IPU3BOAUTH 10 CKOPOUEHHS KUIBKOCTI aDOPUTCeHHHUX
Ta 30UIBIICHHS aIBEHTUBHUX BUIB pocinH. He3Bakarouum Ha Te, 110 IIIECIPsIMOBaH1
0a30B1 JOCIIPKEHHs PO BIPOBAHKCHHS, aKJIIMAaTH3allll0 Ta 1HBAa31l0 MEBHUX BHUJIIB
pociiMH B YKpaiHi po3moyati BITHOCHO HEIAaBHO, IS MpoOJieMa HOCUTH T100abHUN
3arajbHOO10JIOTTYHUI Ta COLIaIbHO-€KOHOMIYHHMM XapakTep, OCKUIBKUA CTBOPIOETHCS
peanbpHa 3arpo3a g GpiTopi3HOMaHITHOCTI. BuBYeHHS npolieciB agBeHTH3aIlli Gropu
3MIACHIOEThCST B KOHTeKcTI KouBeHiii mpo 30epexxenHst OiopizHomaHiTTs (Rio de
Janeiro, 1992), Konsenuii OOH 13 npobnem He abopurennux BunaiB (UN/Norway
Conference of Alien Species, Trondheim, 1996), Muixuaponuoro ¢dopymy 3
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ekojioriunux mnpoosnem ¢ditoinBaziii (4th International Conference on Ecology of
invasion of Alien Plants, Berlin, Germany, 1997) [8].

[aTerpamis 4y>XMHHUX BHJIIB POCIUMH B MicleBy Guopy y 3B’s3Ky 13
roCroAapCbKUMu TOTpedamMu JIIOAMHU — SIBUILIE HEMHUHYYE, Pe3yJbTaTOM SKOTO €
1HBa3ig JEeSIKUX aJBEHTHMBHUX BHJIB. YacToTa iHBa3iil cepej JACPEBHUX BHUIB €
MEHIIOK HIDK TpaB sHUCTUX. OJHUM 3 arpecUBHUX JEPEBHUX BHUIIB € KIEH
scenenuctuii (4. negundo). Woro mosBa Ha Tepurtopil YKpaiHu, 30Kpema,
TepHoninbChkOi 00MacCTi, € HE BUIMAAKOBOIO, a ULUIECOPSIMOBAHOI 3 METOI0
BUKOPUCTaHHS B SKOCTI (PITOMENIOpPaTHUBHOI MOpPOAM sl (POPMYBaHHS JICO- Ta
M0JIe3aXUCHUX HACAKCHb.

Ile nucronagHe nepeBO 3aBBUILKU 10 15-20 M, 3 MIHMPOKOIO T'YCTOIO KPOHOIO.
Mae yacto 3BUBUCTUN CTOBOYp, MOKPUTUN OYpO-KOPUYHEBOIO KOPOIO — y CTapHUX
nepeB. Mool TUIKK OJTMBKOBO-3€JIeHOT0 ab0 Oypo-uepBOHOTO 3a0apBieHHS, 1HOI1 3
OUTyBaTUM YU CH3YyBaTUM HaJIbOTOM. JIMCTKM CKiIajHi, 37€erka omyiueHi abo Maibxe
roii [4, 7]. A. negundo — IBOJOMHUM BHUJ, Yy SKOTO MPOLEC PO3MOJAUTY CTaTi
3aBEpIICHUM, PO 110 CBIAYUTH HASBHICTh KBITOK 1 CYUBITh (KUTHIIS) ABOX THIIIB:
MaTo4KOB1 (>kiHOY1, 0€3 3a4aTKiB THUYMHOK) Ta THYMHKOBI (40JIOBIYi, 0€3 3a4aTKiB
MPUIMOYOK MAaTOYOK). 3a CTPOKAMHU LIBITIHHS — 116 pAaHHBOKBITYUHI BUJI: B YMOBAX M.
TepHonine 1BITE B OCTaHHIN Jekali Oepe3Hs — mepiIid MmosoBUHI KBITHS. KBiTKH
3 SBIISIIOTHCS paHilie JUCTKIB. [lmoau rofi, Kpuia po3xXoaaTbes MiJl TOCTPUM KYTOM.
3a3Buuail 3aruyTi y BHyTpilHii Oik [2]. Hacinus kpynHe, 3aBIoBxKH 2,5-3,5¢cM. Pict
IBUAKWANA, 0COOJIMBO B MEPII POKHU KUTTS, ¥ 3-4 piuHOMY Billl AOCATA€ 3aBBUILIKH |-
1,5 M. Jopocmi  nepeBa MaroTh MeHIIui npupict— mno 10-29 cm, pigme 40-60 cm y
pik. MOpO30CTIAKICTh KOJIMBAETHCS 3AJIE€KHO Bl BIKY, (OPMHU, MOXOKEHHS HACIHHSL.
Jlo rpyHTIB HEe BUOArIuBHIA: 10OpE 3pOCTAaE HA MiIB30JUCTUX, MII30IUCTO-TOPP’ THUX
Ta OOJNOTHCTHX TIpyHTax. BosoromtoOuBuii, momupeHuil mo Oeperax BOJIOHM, Yy
HU30BUHAX. JloOpe BuUTpUMYye MICbKI YMOBH, OCKUIBKA BOJIOAIE 3HAYHOIO
TOJICPAHTHICTIO TIO BIJHOIIEHHIO JIO 3ara3oBaHOCTI MOBITPS, HECTadl MOXKHBHUX
PEUYOBUH Y TPyHTI. JIerko pO3MHOXYEThCS BEreTaTMBHO Ta HACIHHEBO. JlepeBHHA
HHU3BKO1 IKOCTI [7].

VY ¢dopMyBaHHI NaroHa, MaroHeBUX CUCTEM Ta KPOHH, B LIJIOMY, BaXKJIUBY pOJIb
BIJIIFPAaOTh OpYHBKHU. 3TiHO pe3yJbTaTiB AOCHIKEHHS, 3 BIKOM y A. negundo
CHIBBIIHOIIEHHS! KUIBKOCTI BET€TaTUBHUX 1 T'€HEPAaTUBHUX OPYHbOK Ha MaroHax
KIHOYHMX Ta YOJIOBIUUX OCOOMH 3MIHIOEThCA. TaK, KUIbKICTh BEr€TaTUBHUX OPYHBOK 3
BIKOM 3MEHIIIY€THCS, & TEHEPATUBHUX — 3pOCTa€. TaKUM YMHOM, IIUIbHICTh KPOHU Y
MOJIOAMX JIepeB OUIbIlIa HDK y JEPEB, IO JOCITIU CTapuioro Biky. Takox, AOCHUTH
BAXJIMBY pOJIb Y (OPMYBaHHS KpOHM Ta BEreTaTUBHOMY pPO3MHOKEHHI KIIEHA
SCEHEJIMCTOr0  BIAITpalOTh ciuisgul  OpyHbku. Ilpu  Oynb-KuX MEXaHIYHUX
MOIIKOJKEHHAX, BOHU AKTHUBHO BIJHOBJIIOIOTh BTpPAau€Hl YacCTUHU POCIWMHU Ta
CHPUSIIOTH YTBOPEHHIO 0ararocToBOYpPOBUX >KUTTEBUX (POpM, sIKi HAraayroTh BEJIMKI

KYyIIII.
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A. negundo — TIHBOBUTPUBAJIMM HEBUOArTMBUN BHJA, OCKUIBKM HoMy
pUTaMaHHa BUCOKA IJIACTUYHICTH CTOBOYPOBOi cucTeMu. Tak, y 6aratboX 3eJeHHX
HACa/HKEHHSX KJIEH SICEHEJIMCTUN 3 SBISE€ThCS IUIIXOM CAMOBHCIBY 1 MOXKE 3pOCTaTH
B TiHI M IUJIBHOK KPOHOIO IHIIUX JAEPEBHUX BUIIB a00 X 1HIIUX OCOOMH KIICHA
sceHenucToro. Hamu HeoHOpPa30BO BiIMIYEHO, IO MPHU HAroJi BiH BUHOCHTH CBO1
MaroHd Ha OUIBILI OCBITJIEHI JIJISTHKH, 3MIHIOIOIOYM KPUBU3HY CTOBOYpa Ta MaroHiB.
A. negundo — pocnuHa, 1O 3/JaTHA HIBUAKO HAKOMHYYBATU MIACTHIKY 3 ONAJIOTrO
JIUCTS, BUTSKKA 3 SIKOT MICTUTh BUCOKY KOHIEHTpAIlito 1Hri0itopiB pocty. Lle poOuth
HOro BUJIOM 3 BUCOKUM MOKA3HUKOM IHAEKCY ajieloNaTuyHO1 aKTUBHOCTI [6]. 3rigHO
cuctemu PameHncbkoro-I'paiima, B JaHOMY BUNAAKY LIEH BUJI MOXE IPOSBIATH ceOe
AK TAaTieHT, BUTPUMYIOUM HECHPUSATIUBI JJIs1 ce0e YMOBH, a TaKOX SIK BIOJIEHT —
KOHKYpPEHTHO3/1aTHa poOCiMHA. BulenepenideHi O3HaKU CHPUSIOTh MNPUTHIYEHHIO
POCTY Ta TEPEIIKOKaHHIO TOIIMPEHHS BHUIB, SKI HE BOJOJIIIOTH BIAMOBITHUMHU
3aXUCHUMU MPUCTOCYBAHHSIMH.

Pe3ynpTaTi nocimixeHb TEMOHCTPYIOTh, IO KUIBKICTh YOJOBIYMX Ta >KIHOYUX
OCOOMH KJIEHA SICEHENIMCTOr0 Y PI3HUX TUIIAX 3€JIEHUX HACaKeHb MICTa Ta OKOJHUIb
€ HeolHOpiAHOW. Tak, y310BX aBTONUIAXIB, MyCTUPSAX Ta MICISAX 13 HEJAOCTATHHOIO
KUIBKICTIO TMOXWBHHUX PEYOBHH Ta HU3BKUM DPIBHEM BOJIOTH Y IPYHTI IEpeBa)kaslu
YOJIOBIY1 OCOOMHU. A y Tapkax, JIiCONapKOBUX HACAJKEHHSX Ta TipOINapKy, B3A0BXK
OeperiB CTaBy Ta O3e€pa CIOCTEPITaEThCsA JOMIHYBaHHS J>KIHOYMX OCOOWH. 3T1IHO
HAllMX CIOCTEpPEeXEeHb Ta JITEPATYpHUX MAaHUX >KIHOYI OCOOMHM YYTJIMBIIIL 0
3BOJIOKEHHSI TPYHTY, TOMY Ha CYXUX IPYHTax 4YOJIOBIYl OCOOMHM BIJIPI3ZHAIOTHCA
IHTEHCHUBHIIIUM POCTOM 1 CBOEIO OUIBIIIOI0 YUCEIBHICTIO [5].

[lepeBaxatouy 4acTUHY 3€JICHUX HacaJKeHb M. TepHONUIb 3alMalOTh MITYYHI
JICOMApKOBI HACaJKEHHSI Ta TCEBIAOHATYpallbHI YTrPYNOBAaHHS 3 IHTPOJYKOBAaHUMHU
JIEPEeBHUMHU €K30TaMH (sJIMHAa CcUOIpChKA, sJIMHA €BpOMNeEiichka, COCHA 3BHYAiiHA,
cocHa BeiimyTtoBa, Ou1a akarfisi., TonoJisi 0anb3aMiuyHa, MOJIpUHA €BpONENchKa, ropix
rpeibkuii Ta iH.). Baromy ponb BimirparTh pyaepaibHI BUAU, 10 OOYMOBJICHO
3HAYHOIO AHTPOINOreHHOI MeTaMopdo30t0 (PitocucteM. BiguyTHOO € ydacThb
aJIBEHTUBHUX BHJIIB, 30KpeMa, LEHOTUYHO arpecuBHOro A. negundo. lleit Bun
HAJIeXUTh A0 HeOe3NMeYHUX 1HBa31MHUX BUAIB-TpaHCHOPMEPIB, OCKUIBKU BOJIOMIE
BHCOKOIO YaCTOTOIO MOIIMPEHHS 1 CTYNEHEM PSACHOCTI cepell POCIUHHOCTI Y KpaiHu
Ta BUSBJISE WIUPOKI afanTaiiiHi MOXJIMBOCTI, YCHIIIHO JIOJIAI0YM PI3HI CTYIIEHI
€KOJIOTTUHMX Oap’epiB IJig PO3LIMPEHHs eKojoriyHoro apeany [1]. Ha migcrasi
BULIENIEPENIIYEHUX O3HaK, A. negundo € BUIOM 3 BHCOKOIO I1HBA31HHOIO
CIIPOMOJKHICTIO 1 3aHECEHHI J10 TaK 3BaHOT0 «YOPHOTO crucKy» €pponu [1].

OpHak, 3a HallMMK CHOCTEPEKEHHSIMHU YUCENBbHICTh OCOOMH y MICTI Maii’Ke He
PETYIIOETHCS, OCKUIBKM MAaJIONOMITHUM € KOHTPOJIb 33 KUIBKICTIO OCOOMH JaHOTO
BUIy, 110 O0OyMOBIIO€e cTa0uUibHe 1X 30UTbIICHHS. BBaxkaemo 3a JollIbHE
PEKOMEH/IyBaTH CaHITapHe BUJAJCHHS KIHOUYMX OCOOMH A. negundo Ta CTBOPEHHS
HECTIPUSATIIMBUX YMOB [UJIi 3pOCTaHHS MLUISIXOM BHKOPHUCTAHHS TIperapaTiB 13
repOinuaHO0 Jicro. ParioHanbHuM Oyje MPOBEICHHS JOKJIAJHHUX JOCIIKEHb

49



EkonoriyHi npobnemu HaBKONULLHBLOrO cepeaoBMmLLa

CTPYKTYpHU POCIIMHHUX yTPYHNOBaHb MICTa, iX iAeHTU(IKaIlli, 3 METOK BHU3HAYCHHS
TJJAHOBUX 3aX0JIiB, 1X 00CSTIB Ta MOCHIAOBHOCTI. Taki 3axoAu MOBUHHI NIepeadadaTu
HAyKOBUH KOHTPOJIb 3a XOJIOM 3aIUIaHOBAaHMUX 3aXOJIB Ta TMOJAJBIIY OIHKY iX
HACJIJIKIB.
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V]IK 543.3:535.379
I'opmikosa E.T"., Bomosau O.B., bensesa T.A., Konyn W.I1., Bacunsena H.I1O.,
Nnwuenko A.H., Camodanos M.A., Msanuna B.1O., Xamxu B./1., I'pyas N.0.,
['op6a JI.A., Jlarosckas JI.C.

O4HCTKA BOJHBIX PACTBOPOB OT HOHOB TSI:KeJIbIX METAJIJIOB
HMMOOMIM30BAHHBIMHY KJIeTKaMM OakTepuii poaa Pseudomonas

Ooecckutl HayuonanbHsll yHugepcumem umenu M.U. Meunuxosa, Yxpauna

DKCTIepUMEHTAIbHO MOATBEPXkIeHA Y(P(HEKTHBHOCTh OYHCTKH BOJTHBIX PACTBOPOB OT
Pb (1), Zn (II), Cr (VI) umMMOOMIM30BaHHBIMM B cOCTaBe OHO(DIOKYNT KIETOK
HeMaToreHHbIX OakTepuit Pseudomonas fluorescens ONU328, Pseudomonas maltophilia
ONU329, Pseudomonas cepacia ONU327. CTeneHb OYUCTKUA BOJbI OT TSHKEIIBIX METAJLJIOB
MOCJ€ aBTOKJIAaBUpOBaHUS Jocturaet 99,5-99,9% npu UCHIOIB30BaHUM aCCOLUUAIUU
mrtaMMoB P. fluorescens ONU328 : P. maltophilia ONU329 : P. cepacia ONU327, B3sTOM
B 00beMHOM cooTHoOIeHuu — 1:1:1.

KiroueBble c¢JIOBa: OUYMCTKA BOJHBIX PAcTBOPOB, HOHBI TSXKEIBIX METAUIOB,
ouodnokynauus, 6akrepun poga Pseudomonas

ExcniepuMeHTanbHO MiATBEPHKEHO €(DEKTUBHICTh OYHUIIICHHS BOJHUX PO34YHHIB Bia Pb
II), Zn (II), Cr (VI) immoOi1i30BaHUMHU B CKJIaal OMO(DIOKYNT KIITHUH HEMaTOTeHHHX
Oaktepiit  Pseudomonas fluorescens ONU328, Pseudomonas maltophilia ONU329,
Pseudomonas cepacia ONU327. CTymiHb OYHIIEHHS BOAU BiJl BaXXKUX METAJIB MICIS
aBTOKJaByBaHHA gocsrae 99,5-99,9% mnpu BuxopuctanHi acoraiii mramiB P. fluorescens
ONU328 : P maltophilia ONU329 : P cepacia ONU327, B3410i B 00'€eMHOMY
croiBBigHomenHi — 1:1:1.

Kuro4oBi csioBa: ounileHHs: BOAHUX PO3UMHIB, 10HU BaKKUX METaJiB, 010IOKYIAIIIs,
OaxTepii poxy Pseudomonas

Experimentally confirmed the efficiency of cleaning of aqueous solutions from Pb (1),
Zn (II), Cr (VI) is immobilized in the composition of bifocal cells nonpathogenic bacteria
Pseudomonas fluorescens ONU328, Pseudomonas maltophilia ONU329, Pseudomonas
cepacia ONU327. The degree of water purification from heavy metals after autoclaving
reaches 99,5-99,9% when using Association ONU328 strains P. fluorescens : P. maltophilia
ONU329 : P cepacia ONU327, taken in a volume ratio of 1:1:1.

Key words: cleaning of aqueous solutions, ions of heavy metals, biofloculare, bacteria
of the genus Pseudomonas

Tspkenble MeTamibl 00pa3yloT IPYIIy OMACHBIX 3arps3HUTENCH OKpyXKarolen
cpenbl. B nmpupoiHble BOLOEMBI C TPOMBIIIJIEHHBIMA CTOYHBIMUA BOAAMU IOCTYIAET
00JIBII0E KOJTUYECTBO HOHOB TshKeNbIX MeTaiioB (MITM), oka3biBaromux HETaTUBHOE
BJIUSIHUE Ha 37I0POBBE UEJIOBEKA, KU3HEJAEATEILHOCTh MUKPOOUMOHTOB. [loBhIlIEHHE
TpeOOBaHMII K KauecTBY BOAbl MU JOMYCTHUMBIX KOHIUEHTpAlMil 3arpsi3HEHUN B
CTOYHBIX BOJIaX, COpachlBaéMbIX B BOJIOEMBI, 3aCTaBIE€T MCKAaTb HOBbIE
9K00€3BpeHbIC, SKOHOMUYECKHU BBITOJHBIE CIOCOOBI M3BIeueHus u3 HuX UTM.
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Llenv pabomer — pa3paboTKa KOMILIEKCHON OMOTEXHOJIOTHUU TTyOOKOM OYUCTKHU
BOJHBIX PAcCTBOPOB OT BBICOKOTOKCHMYHBIX HOHOB TSIKENBIX METaJIOB C
UCIIOJIb30BAaHUEM  HMMMOOWJIM30BAaHHBIX  OakTepuil ¢  MNONMQPYHKIMOHAIBHOU
AKTUBHOCTBIO M SKOJIOTUYECKU 0€30IMaCHBIX XUMUYECKUX PEAreHTOB.

B kadectBe MUKpPOOMOJIOTMYECKHMX PEAreHTOB HMCIOJb30BAIM OaKTepUaIbHbIE
CYCIIEH3MU Ha OCHOBE HEMAaTOr€HHBIX METAJUIPE3UCTEHTHHIX (10 70 MI/i) mramMMoB
Oakrepuilt pona Pseudomonas: P. fluorescens ONU328, P. maltophilia ONU329,
P. cepacia ONU327 u ux accouuanuio. bakrepuu pona Pseudomonas HaxoasTcs Ha
COXPAaHEHUHU B MY3EMHOW KOJUIEKIIMM MUKPOOPIaHU3MOB Kadeapbl MUKPOOUOJIOTHH,
Bupycosioruu u 6uorexnosoruu OHY umenun .M. Meunukosa.

[IpenBaputenbHble HCCIENOBaHUS IOKa3ajdd, YTO NPHU JETOKCUKAIIMM HOHOB
Pb(Il), Zn(Il) cTernenb o4UCTKU BOABI CBOOOJHBIMH KiIeTKaMu Oaktepuit P. cepacia
ONU327 pocturana 99,6% u 84,0%, coorBeTcTBEHHO. OAHAKO MPOLECC OYUCTKHU
nporekan MemiaeHHo — B TeueHue 90-120 mun. IIpu BBenenuum pactBopoB H,O, u
CaCl, nponecc 00pa3oBaHus B MeTaI-Co/iepKaliel Boje OaKTEpUAIbHBIX arperaTon
yckopsiics B 6-8 pa3, UYTO CONPOBOXKAAIOCH 3HAYUTENBbHBIM MOBBIIEHUEM
COPOIIMOHHO-aKKYMYJISIIUOHHON CcrocoOHOCTH OakTepuil B cocTaBe OHUO(DIOKYIL.
PesynpraThl ouncTkHM pactBopoB oT WTM u“MMOOWIM30BaHMMHM B COCTaBe
ouodokyn 6akrepuii pona Pseudomonas mpencraBiieHbl B Ta0M. 1.

Tabnuya 1
PesyabTaThl ouncTku BoAHbIX pacTtBopoB ot Pb (II), Zn (II), Cr (VI)
HMMOOMIM30BAHMMH KJIeTKaMM OakTepuii poaa Pseudomonas
(excno3uums 20 MuH)

Ocrarounas
KOHIIeHTpALUA CreneHb O4UCTKH (1)
ITamm ATM. mr o Bojasl oT UTM, %
Pb(Il) | Zn(Il) | Cr(VI) | PbI) | Zn(Il) | Cr(VI)
P. fluorescens ONU328 | 0,03+ | 0,03+ | 27,0+ 99,9 99,9 61,4
0,002 | 0,004 1,20
P. maltophilia ONU329 | 0,03+ | 0,03+ | 12,6+ 99,9 99.9 82,0
0,002 | 0,005 0,70
P. cepacia ONU327 0,03+ 0,1+ 4,9+ 99,9 99,5 93,0
0,003 | 0,005 0,70
Acconmanuys 0,03+ 0,1+ 0,05+ 99,9 99,5 99,9
(1:1:1) 0,001 | 0,002 | 0,002
Ilpumeyanue: ucxoonvie konyenmpayuu HTM 6 uHOUBUOYANIbHBIX BOOHLIX

pacmeopax (we/om’): Pb(Il) — 60; Zn(Il) — 20; Cr(VI) — 70; pH cpedvl 6,8—7,2

W3 naHHBIX, pEICTaBICHHBIX B Ta0d. 1, BUAHO, YTO CTENEHh OYUCTKH BOJBI OT
Pb(Il), Zn(Il), Cr(VI) umMMOOMIN30BaHHBIMH B cOCTaBe OHUOMIOKYT KICTKAMHU
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Oaktepuii poaa Pseudomonas BapbupoBaia ot 61,4 1o 93,0%, nocturaia Mmakcumyma
IIPY UCIIOJIb30BAaHUU B KA4eCTBE MHKPOOHOJIOTMUECKOr0 pearcHTra OakTepHalbHOU
MoJIM(YHKITMOHAJIBHON ~ CYCIICH3WH, COCTOSIIECH W3  acCOUMAlMH  ITaMMOB
P. fluorescens, P. maltophilia, P. cepacia. Vicnonb3oBanue B pa3paO0TaHHOM
criocobe accoruanuy ITaMMOB Oaktepuii poaa Pseudomonas B 00BbEeMHOM
cootHomeHnn 1:1:1 obecrmeunBano 3(hPEKTUBHYIO OYHCTKY BOJBI M OT HaumOoJiee
SIOBUTOTO JIJII MUKPOOPTAaHM3MOB TSKEJIOT0 METajlla, HaXOJSIIErocsl B aHHOHHOM
dbopme: crenenb wu3BiaedeHus Cr(VI) pocrurana 99,9% mnpu  octaTouHOU
kourentpauun  Cr(VI) B pactBope 0,05+0,002 wmr/mv’. Ilocie  odmCTKH
koHueHTpanus Pb(Il) u Zn(Il) B Boxe Takxke 6vuta Ha ypoBHe [T/1K.

Takum 00pa3om, mpeII0KeHHAss HOBasi KOMIUIEKCHAs OMOTEXHOJIOTHSI TITyOOKOH
OYHCTKH BOJHBIX PACTBOPOB OT BBICOKOTOKCHYHBIX HOHOB TSDKEIBIX METAJIOB
MO3BOJSICT TIPW  BBEJACHWUU CIICHHAIBHO IMOAOOPAaHHBIX MHKPOOHOJOTHUECKHX
pearerroB B npucyrctBun H,O, nu CaCl, n mocieaymoineid CTeprIn3aiii OYUIIaTh
Boay, 3arpssHeHHyro UTM [Pb(Il), Zn(Il), Cr(VI)] nmo 3HaueHuii KOHIIEHTpalMil
3HaunTenbHO MeHbmux [1JIK, mpearazHadeHHBIX 1151 cOpoca 00pabOTaHHOW BOJABI B
KaHamu3anuo. OYHUIICHHYI0 BOJY MOXKHO IOBTOPHO HCIIONIB30BaTh B 3aMKHYTOM
TEXHOJIOTUYECKOM TIpolecce. B pazpaboTaHHOM 3KOJIOrHYECKH 0€30MacHOM crocobe
OUHUCTKH METaJI-COJIepKAIIUX PAaCTBOPOB B KauecTBe HauOosiee 3(PheKTUBHOrO
MHUKpPOOHMOJIOTHYECKOTO pPearcHTa, KOTOPHIH OJHOBPEMEHHO BBIMOIHACT (YHKIIUU
copoenta u akkymyistopa WTM, pekomMeHIyeM HCIOIb30BaTh aCCOLMAIUIO
mraMMoB P. fluorescens ONU328, P. maltophilia ONU329 u P . cepacia ONU327,
TaK KaK OHHM O0JIaJIaf0T TaKXe CIIOCOOHOCTHIO MPOAYHIHUPOBATH OMOCYp(aKTaHTHI H
JNECTPYKTUBHOM aKTHUBHOCTHIO TI0 OTHOIIEHWIO K Hedrenpoaykrtam [1, 2].
OOHapyXEHHOE OTKPBIBACT IEPCIEKTHBBI WX IIUPOKOTO HCIIOJNB30BAaHUS B
OMOTEXHOJIOTUH OYUCTKH OKPYKAIOIIECH Cpeabl KaK OT OPraHWYeCKHX, TaK U OT
HEOPTraHUYECCKUX IMOJUTFOTAaHTOB.

Jluteparypa:
1. T'ymsenxo T.B., Bomoau O.B., bemsesa T.O., Ily3uprora 1.B., Jlictotun I'.B.,
[Nopmikosa O.I'., Isanunus B.O. // MikpoOiosoris 1 6iotexHosoris. — 2013, Ne 4. —
C. 72 - 80.
2. T'ymzenxo T.B., IBanuus B.O., BomoBau O.B., I'opmikoBa O.I'., bensea T.O.,
Konym LII., limoBa M.I. // Scientific Journal "ScienceRise" — 2014, Ne 5/1 (5). —
C.7-11.
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VJIK 504.05; 579.64
Kanmnuuna K. A.

Hcnoab3oBanne 0akrepuii pona Lactobacillus ¢ neabio yjay4imeHHus IKOJIOTHH
OKPY Karleu cpeabl

Ooecckutl HayuonanvbHwil yrugepcumem umenu M. U. Meunukosa, Yxkpauna

The question of the genus Lactobacillus bacteria use in the agricultural sector with the
aim of improving the environment was considered. Examples of the lactobacteria use as
pesticides and growth promoters, soil sterilization factors, toxinogenesis fighters,
pathogenic bacteria and fungi antagonists were discussed.

Key words: Lactobacillus, environmental ecology, microbiological fertilizers.

B Hacrosimee Bpemsi BONpoC 00 HKOJIOTMYECKUX MpodiieMax OKpYKaromiei
Cpellbl CTOUT OYEHb OCTPO, TaK KaK MCUEPIBIBAIOTCS MPUPOJIHBIE 3aMachl MOJIE3HBIX
MCKOIAEMBbIX, pa3pyllIaeTcss 030HOBBIN CIIOHM, HAPYIIAETCS €CTECTBEHHBIN KPYTrOBOPOT
BEIIECTB, YXY/AIIAETCS COCTOSHUE BOJIbI, BO3/yXa, MOYBbI, MPOUCXOIUT 3arpsi3HEHUE
noJied MecTUlMJaMH, TrepOUlMIaMHi, HUTpaTaMHu, HCIOJIb3YIOTCS XUMUYECKUe
yIoOpeHus sl paCTEHUN U XUMUKATHI JUIsl YHUUYTOXKEHUS BPEIUTENEH, MPOUCXOIUT
HepalMoHaIbHOE pHUpoAononb3oBanue. [Ipu pemennn 3tux npodiemM HEoOX0AUMO
UCIIOJIb30BaHUE MPUPOJOCcOeperaronmx TEXHOJOTUH, co3gaHue Oe30TXOJHBIX
TE€XHOJIOTUH 3aMKHYTOTO IIMKJIa, HEOOXOAUM MOUCK HOBBIX UCTOUHUKOB SHEPIHH.

B pemenun OOJBIIMHCTBA ATUX MPOOJEM MOTYT MOMOYb MHUKPOOPTAHHU3MBI.
Hanpumep, yxe Beayrcs paboTbl MO BBIBEACHHIO IITaMMOB Escherichia coli,
KOTOpble MOIJIM OBl TPOU3BOJAUTH JU3EIBbHOE TOIUIMBO TpH IepepadboTke
PaCTUTENBbHBIX U KUBOTHBIX KUPOB [2]. C moMoIbio METaHOOOpa3yIOIIUX OakTepuit
nojiyqatroT Ouora3. Tak ke MHKPOOPraHU3Mbl HCHOJB3YIOTCA MPU (UIBTPALMHU U
Ne3UH(EKIMN CTOYHBIX BOJ, 3TO Oosiee O€30MacHO ISl OKpY)KaloUled cpenbl, 4eMm
o0paboTKa XJIOpOM, THUIOXJIOPUTOM, O30HUpoBaHue. Ha cerogHsmHUN JeHb
MUKPOOPTIaHU3MbI XOPOIIIO CIPABISIOTCS ¢ OYUCTKOM BOJIbI U MOYBBI OT 3arps3HEHUS
He(drenponykramu. Ha 3emiie orpoMHOE MHOKECTBO MUKPOOPIaHU3MOB, Ubsl POJIb B
PELICHUH SKOJOTHYECKUX MPOOJIeM MOXKET ObITh OYEHb BEJIMKa, HO B IAaHHOM CTaThe
CTOUT OCTAaHOBUTKLCA Ha OakTepusix pona Lactobacillus.

JlakroOakTepuu, B XOJ€ CBOEr0 MeTabOdu3Ma, BBIACIAIOT B OCHOBHOM
MOJIOYHYIO KHUCIIOTY, @ TaK € ATaHOJ, YIJEKHUCIbIH ra3, MepeKuch BOAOPOJA U
YKCYCHYIO KHCJIOTY B MallbIX KojJudecTBax. bmaromaps 3TomMy, MOJOYHOKHCIIbIC
OaKTepry MOKHO MCIOJIb30BaTh MPU CTEPUIU3ALMU MTOYBBI U BHIBEICHUHM MTOOOYHBIX
MPOIYKTOB, KOTOPbIE MOTYT B HEM HAKaIUIMBAThCS U CO3/]aBaTh BPEAHBIC YCIOBHUS.

Bce Oaktepun, obuTaroniue B Mo4yse, y4acTBYIOT B KPYTOBOPOTE MHUTATEIIbHBIX
BEIIECTB, ABMKEHUU BOJABl W PACHPOCTPAaHEHUM WIM TOAABICHUH 3a00JIEBaHUIA.
XapakTepHO OCOOEHHOCTHIO MOJIOYHOKHCIBIX OaKTepuil sBISETCS II0JIaBlIEHUE
pOCTa MaTOr€HHBIX U YCIOBHO-MIATOT€HHBIX OAKTEPHil, MIECHEBBIX, (PUTONATOTEHHBIX
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1 TOKCHHOOOpa3yromux rpuboB, Oyaromaps 0Opa3oBaHUI0 OPraHUYECKUX KHUCIOT B
Xo7e MeTaboiau3Ma U, Kak Cle[cTBUE, CHUXeHUuIo pH cpenbl. YcraHOBiIeHO, 4TO
HEKOTOpBIE  IITAMMBI ~ MOJIOYHOKHCIBIX  OaKTepUil  MPOSIBISIIOT  BBICOKYIO
AHTarOHUCTUYECKYI0 AKTUBHOCTh IO OTHOUIEHUIO K CaHUTAapPHO-NOKa3aTEeIbHBIM
MUKPOOPTaHU3MaM, TaKuM Kak Staphylococcus aureus, Proteus vulgaris, Escherichia
coli, Pseudomonas aerogenosa, Salmonella typhimurium [4].

MomnouHOKHUCHIbIE OaKTepUu MPOAYHUPYIOT OAKTEPUOLMHBI — aHTUMHUKPOOHEIE
cyOcTtaHiuu  OenkoBOM  mpupoabl. XOTs, B  OCHOBHOM, OaKTEpPUOIIMHBI,
OPOAYLUPYEMBIC TAKTOOAKTEPUSIMHU, UMEIOT Y3KHA CIIEKTP JACHCTBHSI, OHU BBI3BIBAIOT
ru0eiah OpraHW3MOB, OJNM3KUX K OpPraHU3MY-TIPOJYIICHTY, WX TaK J>K€ MOXHO
UCIIOJIb30BaTh MpH Oopbbe OakrtepusiMu U rpubaMH, KOTOpPbIE B XOJ€ CBOEH
KHU3HEACITETFHOCTH BBIJICISIIOT Pa3IUYHbIE TOKCHHBI WM SIBISIOTCS MATOTCHHBIMU
st pacTeHud winM yenoseka [S5]. Tak ke, OaKTEepUOIMHOTEHHBIE JIAKTOOAKTEpUU
MOKHO WCTIOJh30BaTh NPU KOHCEPBAIMU TPOAYKTOB MUTAHUS, XPaHSIIIMXCS B
YCIOBUSAX BaKyyMa.

Ha ¢one yxynmieHust 3K0JIOTHYECKOro COCTOSIHUS OKPYXKAIOILIEH cpeiibl BaXHOM
COCTaBIIAIOIIEH B PEIICHUH HSTOW MPOOJIEMBbl SBISETCS IMOUCK HKOJIOTHYECKU
0e30macHbIX MUKPOOUOJIOTMYECKUX MpenapaToB. B c¢Bs3u ¢ 3TUM HEJaBHO HAYAIUCH
pa3paboTku yaqoOpeHuid, KOTopble Obl HE COAEPKaIN BPEIHBIX XUMUUECKUX BEILIECTB.
VYueHble pa3Hbix cTpaH, Takux kak CIIA, SAnonus, ABctpanus, bpasunusa, @panuus
BEIyT pa3pabOTKU NECTUIMAOB Ha OcHOBe Oakrepuil pona Lactobacillus. Tak,
HaIpuMep, SITOHCKUE yYeHbIe JOKa3au, YTO MEeCTULUbl HA OCHOBE MOJIOYHOKHUCIBIX
OakTepuii aBist0TCS 60J1ee YPheKTUBHBIMU B O0pb0OE ¢ MOUBECHHBIMU 3a00JI€BAaHUSIMHU
pacTeHUi, TaKUMH KaK THWIb KaIlyCThl, YBSJIaHWC IINMHAHATA, Ye€M XHMHYECKHC
nectunu sl [1]. Yaensie ABcTpanuu BBIBETH (OPMYIbI MUKPOOHBIX MpemapaToB Ha
OocHOBe OakTepuil pona Lactobacillus, yBeaIMUMBAIOUIMX POCT U MPOJYKTUBHOCTH
pactenuii [3].

OK30MeTabO0IUThl  HEKOTOPHIX IITAMMOB  JAKTOOAKTEPUH  CTUMYIHPYIOT
npopacTaHue CeMsH KyJIbTYpHBIX pacTeHuit [4]. Tak e mpu 00paboTKe KyJIbTYPHBIX
pacTeHui pa3IMYHBIMH KOHIICHTPAIMSIMH JaKTOOAKTEPH MPOUCXOAUT CTUMYIISALIUS
pocTa BCEX BEreTaTHBHBIX OPraHOB PAcCTEHUM, WM OTIAEIBHO pOCTa KOPHS, WIH
JTUCThEB. B CBs3M C 4yeMm, MOJIOYHOKHUCIBIE OaKTepUW U HX METaOOJUTHI MOKHO
UCIIOJIb30BaTh B KA4YECTBE CTUMYJATOPOB pOCTa U MPOAYKTUBHOCTU PACTCHMH,
YMEHbIIIasi XMMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpe/ibl.

Becb nmoTeHIMan MUKpOOPraHM3MOB €II€ HE PACKPBIT, HEOOXOAUMO M Jajbliie
MIPOBOJUTH WCCIEAOBAHMS MO BBISBICHUIO TOJIE3HBIX CBOMCTB Kak OakTepuil pona
Lactobacillus, Tak u OOJBIIOTO KOJUYECTBO JAPYTHMX MHKPOOPTraHU3MOB.
HeoOXomuMoO BBIBOJWTH HOBBIC INITaMMBl M H3y4YaTh YK€ H3BECTHBIC IIITAMMBI
OakTepuii, KOTOpbIE MOIJIM OBl OBITH MOJIE3HBIMH B PEHICHHH SKOJIOTHYESCKHX
po0sIeM OKpyKarouieil cpeibl.
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YK 504.5
Jlykam O.B., Kupienko C.B.

PocauHHICTh 1M0JIE3aXHCHUX CMYT MiBHIYHO-32XiIHOI YacTHHHM YepHiriBcbKol
00J1aCTi B YMOBaX BiICYTHOCTi 00PO0IiTKY CUIBCHKOI0CIOAPCHKUX 3eMeJIb

Yepniciecokuti HayionanvHuti neoacociunutl yHigepcumem imeni T.1°. Illesuenka,
Ykpaina

BcTanoBieHO OCHOBHI BHIM JIICOMENIOPATUBHUX HACAKEHb Y MIBHIYHO-3aX1IHIN
gacTuHi YepHiriBcbkoi oO0ijacTi. 3’sCOBaHO, IO B YMOBax BIJICYTHOCTI OOpOOITKY
CUIbCHKOTOCIIOJIAPCHKUX 3€MeJb MPOBIJHA POJIb Y (PITOLIEHO3aX JICOCMYT 1 MPUIIETINX /10
HUX JUISHOK  HAJIEKUTh  MOJIKapMmiyHUM  Me30(ITHUM BHJAaM 3  TEMIIEpaTHO-
MEpHIIOHAIBHUM €BPOINEUCHKUM apeanoM, sIKI € JOMIHAaHTaMU MIMPOKOJUCTSHUX JICIB
kinacie mpupoanoi (Querco-Fagetea, Salicetea purpureae, Molinio-Arrhenatheretea) ta
cunantponHoi (Urtico-Sambucetea, Robinietea) pociuHHOCTI.

The basic types of agroforestry plantations in the north-western part of Chernihiv
region. It was found that in the absence of cultivation of agricultural land leading role in
phytocenoses belts and adjacent areas owned polycarpic mesophytic species of temperatno-
meridional European habitat that is dominant classes of natural deciduous forests (Querco-
Fagetea, Salicetea purpureae, Molinio-Arrhenatheretea ) and synanthropic (Urtico-
Sambucetea, Robinietea) vegetation.

KiarouoBi ciaoBa: mone3axucHi JICOCMYTH, JICOMETIOPaTUBHB  HACaKEHHS,
MIPUPOHA POCIUHHICTh, CHHAHTPOITHA POCIMHHICTD

Pi3ki 3MiHM y CHIBBIJHOIIEHHI 3eMeNIbHOTO (oHIY JaHAmadTiB, mepenyciMm
JICOBUX HACAJKEHb 1 CUTbCHKOTOCIOJAPCHKUX YTi/1b, IPU3BOJATH A0 TpaHcPopMallii
€KOJIOTIYHOI CUTYaIlll, MOM'SIKIIIEHHS] 200 MOCUJICHHS J1i HECIPUSTIUBUX TPUPOTHUX
Ta aHTpONMOTreHHMX sBull. [lone3axucHl mocagku — 1€ JIICOBI HAcCaJKEHHS, SKi
PETyNIOI0Th CTIK, TIAPOJIOTIYHUN PEXUM MICIEBOCTI, MOKPAIIYIOTh MIKPOKIIMAT,
HAJIIHO 3aXUINAI0Th MPWIETI MOJs Bl MIKIAIUBOL Jii CYXOBIiB, 3aCyX Ta IMUJIOBHX
Oyp. CBiTOBHI1 JOCBiJl arporicCOMEIIOpPaTUBHOTO TOCIOJApPCTBAa MIATBEPKYE, IO
TaM, JI¢ JICUCTICTh TEPUTOpIii BIANOBIAAE HAYKOBO OOIPYHTOBAHMM HOpPMAaTHUBAaM,
OpupoAHi JdaHamadTu He AeTrpajyloTh, CTBOPIOEThCS HAJIMHIIA CHCTEMA
30epeKeHHs CUIbChKOTOCIIOAAPCHKUX 3€MeNb Bl BOJHOI 1 BITPOBOT epo3ii [1].

VYeci  xapaktepuctuku —nose3axucHux  Jicocmyr (IIJIC) 3anexats  Bix
0COONMBOCTEH  iXHBOTO  PEriOHAJbHOTO  (30HAJBHOTO)  BUKOPUCTaHHSA.  3a
NpPU3HAYEHHSM  BUAUIAIOTH HACTyNHI BHAM  JIICOMETIOPATUBHUX HACA/KEHb:
nonezaxucHi  jicocmyeu (OCHOBHI ab00 TO3JOBXKHI, TOINEPEYHl, OKPY¥KHI);
cmoxope2yno6anbHi (BOJOPETYIIOBAIbHI, CHIPOPO3NOALIbY1) JTICOCMYTHU; NPUAPYHCHI
I npubankoei Jnicocmyau; SAPYHCHO-0AIKOBI JIICOHACAONCEHHS, NICOHACAONCEHHS
Haekono 600otim (03epa, BOJOCXOBHINA, CTaBU): BITPOJIOMHO-IPOTUEPO3IMHI Ta
npoTHabpa3uBHi JICOCMYTH, OeperoyKpirIoBalibHi 17} KOJIbMaTyI04i;
JIiCOHacaodcents 630062 bepelis i 6 3an1asax pivox:. MPUPYCIOBI, TPU3aIUIaBHI Ta
HAJOpIBKOBI JIICOCMYTH, KOJbMaTyloul (Myl1o(uIbTpU) HACaIKEHHS, MAaCHUBHI
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Haca/UKeHHss  Ha  cxujnax  OeperiB 1 3emiiAX, HE  OPUJATHUX  JJIA
CUTBCHKOTOCIIOAAPCHKOTO BUPOOHMIITBA;, KVAICHI, KYPMUHHI, CMY208i Ma MACUBHI
JIICOHACAONCEHHsT y B8epXi8SIX PIUOK, 2upiax, JiCOHACAONCEHHS CNeyialbHO20
npuzHavyenus (JICOCMYTHM Ha 3pOIIYBaHUX 1 OCYIIEHHUX 3eMJISIX, IS  CajiB;
JicoHacaodcenns na wasaxax mparncnopmy [7].

Marepianu Ta Meroam. MarepianamMu aHalli3y CTaJM PE3yJIbTaTH BIACHUX
MOJIbOBUX JOCIIKEHb, 110 MPOBOJMUIUCH 3a 3arajbHONPUUHATUMH METOJIUKAMHU B
MeXxax MiBHIYHO-3aX1HOi yacTuHU YepHiriBcbkoi oOmacti npotsirom 2013 — 2014
pokiB. [IpupoaHi yMOBHM MOHITOPHUHIOBOTO PETIOHY JOCIIIKEHHS, HacaMmIiepena
KJIIMaTUYH1, TapaMeTpU TEIJIa 1 BOJOTHU, CHPUSIOTh (POPMYBAHHIO 30HAIBHOTO THUITY
POCJIIMHHOCTI. 3eMeNbHI YTiaas NpeacTaBieHi OpHUMHU 3emisiMu (moHan 35 %),
BUTOHaMu 1 macoBuchbkaMu — 50%, micamu 1 darapaukamu 10%, 6omortamu — 5%.
Maiixe 10 Tucsd rekrapiB Ha YepHIriBIIKMHI 3aiiMaloTh JicocMyru [4].

BusiBnennss BugoBoro ckiagy (uopu IpyHTYyBaJIOCS Ha MapHIPyTHO—
PEKOTHOCHIMHOMY METO/I1, 3T1THO 3 SIKUM peecTpallli BUJIIB POCIHH MiJ 4yac OMHCIB
POCIMHHUX YIPYNOBaHb 3J1MCHIOBAjacs pPIBHOMIPHO 10 BCbOMY MAapUIPYTY.
JlocnimkeHHssMu OyJid OXOIUIEHI XapaKTepH1 JJIsl 00CTEeKyBaHOI TepuTOpii 610TONM U
pociuHHI  yrpynoBaHHs.  Ilpu  gocmigkeHHI  yrpynoBaHb  POCIMHHOCTI
BUKOPUCTOBYBAJIKCS 3arajJibHONPUNHATI reoOoTaHiuHi MeToau. HomenknaTtypa
TaKCOHIB BHUUIMX CYJAMHHHUX pOCIMH HaBefeHa 3a “OmnpenenureseM BbICHINX
pacteHuil Ykpaunsr [3].

Pe3yabTaT Ta iX 00roBOpeHHs.

Y miBHIYHO-3axiAHIA YacTuHI YepHIriBChbKOi 00J1aCTi BUSABJICHI TaKi BUIH
JICOMEIIOPaTUBHUX HACAJKEHb: TOJI€3aXUCHI JIICOCMYTH, MPUSAPYKHI 1 MpUOaIKOBI
JICOCMYTH; SIPY’KHO-0AJIKOB1 JIICOHACQ/KCHHS;, JIICOHACA/KEHHsI HaBKOJIO BOOIM,
JICOHACA/KEHHsI B3JIOBXK OEperiB 1 B 3aliaBax Ta THpJaX PIYOK, JICOHACAKEHHS
CHEeIaIbHOTO  NpPU3HAYEHHS,  JICOHACAJ)KEHHA Ha  LUIIXax  TPaHCIOPTY.
PerionanbHuii Xxapakrep MOJE3aXUCHUX CMYT JOCIIKYBaHOI TEpUTOPIi BIANOBIAAE
3arajbHUM 3aKOHOMIPHOCTAM (DOPMYBaHHSI CUCTEMU JIICOMETIOPATUBHUX HACAIKEHb
B KpaiHi.

MonenbHOI0 Ta MOHITOPUHIOBOIO JUISTHKOIO BHUCTYIaja JAUISHKA, PO3TalllOBaHA
B Mexax reorpadiyHux koopauHat 51°65'49.60"miBHiuHOi mmpoTn, 31°17'06.21"
cximHoi goBrotu — 51°39'22.8" nmiBHiyHo1 mupotu 31°10'42.4" cximHOI TOBrOTH, sIKa
3HAXOJUThbCS Ha Mexi YepHIriBcbKoro Ta PINKMHCHKOTO paiioHiB YepHIriBChbKOi
obnacri.

Jlocnimkena JicocMyra KOMIUIEKCHOTO MpPHU3HAYEHHS MPEJCTaBIs€ BY3bKY
CMYTy 1 XapaKTepHU3ye€TbCsl CTIMKICTIO, JOBTOBIYHICTIO, BUKOHYE IEpPUIOUYEPTOBY
(GYHKLII0O B arpOHOMIYHOMY Ta MEJIOPAaTUBHOMY BIAHOILIEHHI. SIK 1 OUIBIIICTH
JICOCMYT, BOHA BIJHOCUTBCS 10 KOMOIHOBaHOTO THUIly, B SIKOMY MPUCYTHI T'OJIOBHI,
CYMyTHI MOpoAM Ta yarapHuku. [lig yac mocmigxeHb BCTaHOBJIEHO, LIO JIICOCMYTa
3HAXOJIUTHCS HA €Talll BIIHOCHO CTaJIOl CTPYKTYPH Ta B3a€EMOBIUIUBY SIPYCIB.

VY nocaimkeHii JgicocMys3i SIPYCHICTh SICKpaBO BHpa)k€Ha. 3IMKHYTICTb KPOH Yy
nepeBHOMY sipyci ctanoBuTh 0,7. Bucora pocnun Ouieiie 5 metpis. [lepuuii sipyc
371e61IBIIOr0 yTBOPIOIOTH AoMiHaHTU Acer negundo L. (0,5) ta Ulmus laévis Pall.
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(0,3). Henauna yuacte Fraxinus exselsior L. (0,1) ta Tilia cordata Mill. (0,2) Ta.
Micusmu y icocMy3i Tpatuisitotbest Acer pseudoplatanus L. ta Quercus robur L.

Hpyruii sipyc mpeacTaBlieHu YarapHUuKaMu Ta MiAPICTOM. Woro Bucora 1-1,5 M.
UiTkoro JOMIHYBaHHS TIEBHOIO BHJY HE CIIOCTepiraemo. Y JApyromy spyci
TparsitoTecst Amorpha frutcosa L. (0,15), Sambucus nigra L. (0,1), Sorbus
aucuparia L. (0,15), Euonymus europaea L. (0,1), Physocarpus opulifolius (L.)
Maxim) (0,1), Ulmus laévis Pall. (0,15), Sambucus racemosa L. (0,15) ta Caragdna
arborescens Lam. (0,15).

Tperiit sspyc po3piaxKeHud 1 TPEACTaBICHUN HEBUCOKMMHU TpaBaMu. OCHOBOIO
pociuHHOCTI € Geum urbanum L. (10 5%), mooguHoko Tparsitotecst Galium aparine
L., Phalacroloma annua (L.) Dumort., Stellaria media L., Carex hirta L., Fragaria
vesca L., Taraxacum officinale Wigg., Geranium robertianum L. HasBHi cxoau
Crataegus oxyacantha L. Ha piBHI TpaB’sHOro sipycy. Ha BIAKpUTHX MICTHHAX
(ranmsBuHAX) HasABHI yrpynoBaHHs Agrostis tenuis Sibth., Calamagrostis epigeios (L.)
Roth., Epilobium hirsutum L., Urtica dioica L., Chaerophyllum temulum L., Dactylis
glomerata L.

Ha cTtoBOypax aepeB BiAMiu€HI MOXOBO-JIUIIAWHUKOBI CUHY31i 32 y4acTiO BUIIB
pony Drepanocladus (G. Muell.) Roth ta Xanthoria parietina (L.) Th. Fr.

VY nicocmyrax o6pe MporyisiAaroThes 11 TOPU30HTANIBHI CKIIA0BI: TPaB'sTHUCTA
POCJIMHHICTb, YarapHUKH, AepeBa. Ha y3miccl JicocMyr CIIOCTEPIraeThCsl TaK 3BaHUI
y3JIicHUI epekT — HalOUIbllla pO3MAITICTh BUAIB, SIK POCIHMH, Tak 1 TBapuH. Tyt
BIIMIYEHI CHWIsAHI JepeBa Robinia pseudoacacia L., sKi [aiOTh TMOPOCIb,
TpaB’SHUCTHUH sIpyC 3 JOMIHYBaHHIM Poa pratensis L., akuii MICUSIMU CITIBIOMIHYE 3
Dipsacus  sylvestris Huds. TpamistoTbcsi TOOAMHOKI pociaunu  Hypericum
perforatum L. Ta Soliddago canadénsis L.

JloOpe mpornsiaerbcs «MO3aidyHICTh» POCIMHHOTO TMOKPUBY (HAmpHKIaja
CBITJIONIOOHI TPAaBU B «BIKHAX», TIHEBUTPUBAJl TpaBU — MiJ JEpEeBaMu; IJISIMUA MOXIB
gy O110r0 TpyHTY). [IpocTOpoBa CTpyKTypa yrpynyBaHb € MOKAa3HUKOM HAasiBHOTO B
IIbOMY MICI[I ICHYBaHHS pPO3MAaiTTsl EKOJOT1YHMX HII, OaraTcTBa 1 IOBHOTH
BUKOPHUCTaHHS PECYPCIB CEpeIOBUIIIA.

Y npupoaHomy ¢GhopMyBaHHI POCIWHHOTO MOKPUBY MPWIETIUX JO JICOCMYTH
3eMelb, sIKi He TepeOyBalTh y 00pOOITKY, MPOCIIIKOBYEThCA CTaaiiHICTh. [lepiia
cTajiisg BimOyBaeThCs y MEpIi 5-6 POKiB, KOJIM YTBOPIOETHCS MO3aTUHUN HE3aMKHYTHI
POCIIMHHUN TIOKPUB, SKUW CKIAJa€Thcsl 3 HEBUOArJIMBUX POCIUH-IIIOHEPIB 3
IIMPOKOI0 aMIUTITYI0I0 1 BHUCOKOIO MPOJIYKTUBHOK 3aaTHICTIO. Lle mnepeBaxHO
MIPEACTAaBHUKU pyAepaibHO1 (PJIOpH, 30HAIBHI PUCH TIiJ] YaC MPUPOTHOTO 3apOCTAHHS
MMOYMHAIOTH MPOSBIITUCS BXXE Ha TPETii a00 YeTBEPTHH PIK.

Hpyra cranis BuU3HA4aeThcs y Bimi Bix 5-6 mo 10-12 pokiB. YV meit mepioa
dbopmytoTbest ckiagaHi OaratoBuaoBi yrpymoBaHHs (30-40 BuAiB) 3 OUIBII YITKO
BUPKCHUMU 30HATBHUMH PUCAMHU, TIPH IIbOMY K 3MEHIIYETHCS YUCIIO PYASpPATbHUX
OJIHOPIYHUKIB 1 30UIBIIYETHCS KUIBKICTh OaraTOpiYHMKIB, BKOPIHEHHS HEBEITUKHUX
JIepEeB 1110 MPU3BOJIUTH 0 (OpMYBaHHS JEPEBHO-YarapHUKOBHUX IIeHO31B. Tak, Ha
Kpal JIICOCMYTH TIOCTYIIOBO 3 SIBJISIIOThCS 4arapHuUkoBi yrpynoBaHHs Cornus
sanguinea L. Ha peskiii BiacTaHi BiJ JIICOCMYTH CIOCTEPIra€ThCS JTOMIHYBaHHS
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yrpynoBanb Crataegus oxyacantha L. Tpamnserbcss Pyrus communis L. Ta Tii
3JIaKOBOTO PI3HOTPAB’ 4.

Ha tperiii cTazii, sika mounHaeTbes micist 10-12-piyHoro nepioay, NOCHITIOETHCS
€KOJIOTIYHA JAuQepeHIiiamisi BHIOBOTO CKJIaay pPOCIUH, MPUUYOMY MEpeBa)karoTh
0araTopiYHHUKHU.

BucnoBku. Y micocmyrax miBHIYHO-3aX1JIHOi 4acTMHU YepHIriBChbKOi 00JsacTi
TIpOBifHA Poib Y QOPMYBaHHI JAepeBOocTaHy Hanexuth Acer negundo L. ta Ulmus
laévis Pall. YarapuukoBuit sipyc chopMOBaHHM pi3HUMH BUJIAMH MPUPOAHOT (JI0OpH Ti
IHTPOAYLIEHTAMH, 110 BUCAJKYBaJIUCS y pi3HI yacH. Ilin yac 3apocTaHHs MPUIIETIINX
710 JTICOCMYTHU 3€MeJib, 0 He nepedyBaroTh y 00poOITKY, MOHOJJOMIHAHTHI 3JIaKOBI
TpaB’sIHUCTI YIPYMOBaHHSA 3MIHIOIOTHCS HA YarapHUKOBI (ITOLEHO3U, Y SKHUX
OCHOBHA pOJIb HAJIKUTh TAKUM BUAAM SIK Fraxinus excelsior L., Pyrus communis L.,
Acer negundo L. ta Crataegus oxyacantha L.

[TpoBigHa poib y GITOIEHO31 JTICOCMYTH 1 MPUIETINX A0 Hel NUISHOK HaJICKUTh
MOJTIKAPIIYHUM Me30(ITHUM BHJAM 3 TEMIEPATHO-MEPUIIOHATILHIUM €BPOIECHCHKUM
apeajioM, SIKi € JIOMIHaHTaMU IIUPOKOJUCTSIHUX JICIB KiaciB mpupoaHoi (Querco-
Fagetea, Salicetea purpureae, Molinio-Arrhenatheretea) Ta cunantponuoi (Urtico-
Sambucetea, Robinietea) pocauHHOCTI.
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V]IK 574.64+574.24
Mexen O.b.

3minu 0ioXiIMIYHHX MOKA3HUKIB KOPOIA 32 KOMOIHOBaHOI /il NOBEepPXHEBO-
AKTHBHUX PEYOBHH Ta IOHIB BAKKHX METAJIIB

Yepniciecokuii HayionanvHut neoacociunuil ynieepcumem imeni T. I'. [lleguenka,
Ykpaina

3a onmHOYacHO1 Mii TMOBEPXHEBO-aKTHMBHOI PEYOBHMHU Ta HOHIB BaXXKUX METAJliB
B1IMIYEHO 3MiHHU 30BHIIIHBOIO BUIJISAY pUO, 30KpeMa MOIIKOHKEHHS TUIAaBIIB Ta LIKIPH 1
JYCKH, MiJBUILEHE BUAUIEHHS CIM3y Yy KOpPOIIB, 110 3HAXOAWJINCH B aKkBapiyMi 3 HaTpii
naypuiacynbdaroM. [lpu aii TOKCHKaHTIB Ha Opra”iaM pub® BMICT TJIOKO3U € OUIBII
YyTJIMBUM, B TOPIBHAHHI 31 BMICTOM 3arajJlbHOro OUIKy. BkazaHi MOKa3HMKM MO>KHA
pEeKOMEHAyBaTU JUIsl 3I1MCHEHHS MOHITOPMHIY BOJOHM 3a JOMOMOrOI0 pHO POJAMHU
KOPOIIOBUX.

Kurouogi ciioBa: Hatpiii taypun cynasdar, CBUHEIb, MiJlb, KOPOTI, OLTOK, TJIFOKO3a

[Ipu omgHOBpEeMEHHOM JEUCTBHUU IMOBEPXHOCTHO-AaKTUBHOTO BEIIECTBA M HOHOB
TSDKEITBIX METAJIJIOB OTMEUYECHBI H3MEHEHHS BHEIIIHETO BUJIa PHIO, B YaCTHOCTU MOBPEKICHUS
KOXXM M YeIIyH, TOBBLIINICHHOE BBIACICHHE CIM3M Yy KaproB, KOTOPHIE HAXOIWINCh B
aKkBapuyMme ¢ HaTpuil jaypuicynbdaroMm. [Ipu AeicTBUM TOKCHMKAHTOB HAa OpPraHU3M PBIO
coJiepKaHue TIIOKO3bI SIBISIETCS 00Jiee UyBCTBUTEIBHBIM, 10 CPABHEHHUIO C COJEpKaHUEM
oOmiero Oenka. YKa3aHHBIE TOKa3aTeM MOXKHO PEKOMEHIOBATh JUIsl OCYIIECTBICHUS
MOHHUTOPHHTA BOJIOEMOB C IMOMOIIIBIO PHIO CEMEMCTBA KapIOBBIX.

KuioueBble ciioBa: HaTpuil TaypuicyibdaT, CBUHEL, Me/lb, KapIl, OEI0K, TII0K03a

With the simultaneous action of sodium lauryl sulfate and heavy metal ions observed
changes in the appearance of fish, including damage to the skin and fins and scales,
increased mucus of carp that were in an aquarium with sodium lauryl sulphate. The action
of toxicants in fish body glucose is more sensitive compared to total protein. These
indicators can be recommended for monitoring water using fish.

Keywords: sodium lauryl sulfate, lead, copper, carp, protein, glucose

[ToBepxHeB1 BOAOMMH B Pe3yibTaTi aHTPOIOT€HHOIO HABAHTAKEHHS OJJHOYACHO
3a0pyIHIOIOThCA BaKKMMHU METajaMH 1 IMOBEPXHEBO-aKTHBHUMHU peyOBUHaMU. J[is
OLIIHKMA MOYJIMBOiI KOMOIHOBAHOI il IMX TOKCHKAHTIB Ha OpraHi3M pu0 BaXJIMBUM €
MPOBEACHHS  JOCHIKEHb, CHOPSIMOBAaHMX HA BCTAHOBJICHHS 3aKOHOMIPHOCTEM
010XIMIYHHUX Ta MOP(OJIOTIYHUX 3MIH B OpraHax 1 TKaHWHaX MPOMHUCIIOBO IIIHHUX BUIIB
pu0 3 METOI0 MPOrHO3YBaHHS MOXJIMBOTO BIUIMBY TOKCMYHHMX PEYOBMH HA CKJIaJa Ta
nomyJsLito ixriodpayHu. Mera pod0TH: BUBUECHHSI OKPEMOI'0 Ta KOMOIHOBAHOTO BILUIUBY
TOKCHUYHHX KOHIGHTpAIIiii HoHiB Baxkknx metamis (Pb”, Cu’") Ta moBepXHEBO-aKTUBHOT
peUoBHHU (HATPIM Jaypuicyiab(par) Ha BMICT €HEPreTUYHUX CYOCTpaTiB Ta BOJIOTU B
TkaHuHax pud. Marepiaaum ta Meroau. JlocmipkeHHs: npoBoawiInch B rpyani 2014
poky — ciuni 2015 poky Ha aBopiukax koporma jgyckaroro (Cyprinus carpio L.) Macoro
250-350 r. 3a gaHMMHM IXTIONATOJOTIYHUX CIOCTEPEKEHb Ha pubax 30YyIHUKIB
Mapa3uTUYHUX XBOpoO He BUsBIEHO. JlochimM 3 BHUBUEHHS BIUIMBY TOKCHKAHTIB
TPOBOJMTH B MOJETBHHX yMOBAaX — akBapiymax o6’emom 200 IM’ 3 BiICTOSHOIO
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BOJIOTIPOBITHOIO BOJIOIO, Y SIKIM puOy poO3MIIIyBajid 3 po3paxyHKy 1 exzemruisip Ha 40
IIM3 Boau. Ilepion axmimarii ckinagaB 3 qo0u, BIUIMBY TOKCUKAHTIB — 14 110. Pub He
roAyBaju. 3arajbHa KUIBKICTh TBAapHH, 3aJisiHUX B ekcrepumeHti — 40 pub. B ycix
BUNQ/IKaX 3/A1MCHIOBAJIM KOHTPOJIb 1 MIATPUMYBAJIU MOCTIMHUN TIAPOXIMIYHUNA PEXKUM
Bou. Benmunna pH cxnamana 7,30+0,27; BMicT KHCHIO — 5,620,4 Mr/IM’, TeMIieparypy
BUTPUMYBAJIM OJU3bKOIO 0 MPUPOIHOI. 3a JaHUMH 1XTIOMATOJOTIYHUX CIOCTEPEKEHD
Ha pubax HAIIKIPHUX 30YJHHUKIB Mapa3UTUYHUX XBOpOO HE BUSIBIEHO. CTPIUKOBUX
Mapa3uTiB TaKOXK He 3a(ikcoBaHO. Puldy yTprMyBaiy y 4OTUPHOX BapiaHTaX: KOHTPOJIb,
mist Baxkkoro merany (Pb>" a6o Cu®™), mist [IAP (matpiii naypuicynsdaT) OaHOYACHA Tist
HATPill naypuicybdary Ta fonis Baxkux MmeraniB (Pb°" a6o Cu®"). Komrenrparis
KCEHOOI10THKIB, IO BIJMNOBiNaga JBOM TPAaHUYHO JIOMYCTUMUM KOHIICHTPAIISM,
CTBOpIOBaJIacsl IILJISIXOM BHECEHHS Yy BOJY akBapiyMiB HaTpiil Jaypuicyibdary,
CuS0O4x5H,0 ta Pb(NO;),. Ilicnst BcTaHOBIEHOTO Yacy BILTUBY KceHOO10THKIB (14 110)
TBapuHM OyJIM JIEKaIliTOBaHI 3 JOAEpP)KaHHSAM BUMOI MDKHAPOJHUX NPUHIUIIB
['enbciHCHKOI AeKIapallii mpo ryMaHHe CTaBJICHHS /10 TBAPHH.

3 MeTOI0 BU3HAUYEHHS 010XIMIYHMX MOKa3HUKIB TOMOT€HAT TKAaHUH TOTYBaJId Ha
0,25M  caxapo3i y cmiBBigHomeHHl 1:10. BMICT T1IIOKO3M  BU3HAYaAIH
[JIFOKO300KCUAa3HUM METOJIOM 32 JOTIOMOroro Habopy peakTuBiB «PearenT». Bmict
Oinka y Bu3Hayanu 3a MeroaoM Jloypi [1], skl TpyHTyeTbCs Ha KOJBOPOBIN
OiypetoBiii peakii. CratuctuyHa oOpoOKa pe3ynbTaTiB 3AlliCHIOBaJach 3a
3arajJbHUMU CTaHJAapTaMH 3 BUKOpUCTAaHHAM nporpamu “Excel” 3 makety “Microsoft
Office—2003” Ta nporpam Statistika 6.0.

Pe3yabTaTtH Ta od0roopenns. Ilin yac npoBeaeHHs Aociiay OynM MOMiYeHi
3MIHM 30BHIIIHBOIO BUIJISAY puO, 30KpeMa MOIIKOHKEHHsS IUIABLIB Ta MIKIPH 1
JYCKH, MIJBULIEHE BUJIUICHHS CIM3Yy Y KOPOIIB, 1110 3HAXOAWIUCH MpoTsaroMm 14 nid B
akBapiymi 3 HaTpii jgaypwicyiabdaTtom. Lliii peuoBHHI BIaCTUBO YyTBOPIOBATH CTIHKY
MiHy Ta IUTIBKY Ha BOJI, IO 3YMOBJIOE MOTIPIIEHHS TOCTYIY KHUCHIO Yy BOJY Ta
ra3oo0MiH  BIANOBIAHO. 3aBAsKA I[OMY TPOIECY BIIOYBAa€EThCS  aKTUBHE
PO3MHOXKEHHSI MATOT€HHUX MIKPOOPTaHi3MIB Y BOJI, 110 AKTUBHO BpakaroTh pHO.

3 miTepaTypHUX JKEpEN BIiOMO, IO HaivacTiiie npu 3abpyaHeHHi Boau [TAP
nporpecye OakTepiajibHa reMopariyia cenTuiemis (KpacHyxa, abo aepomoHno3). Lle
HalOUIbII HeOe3MeyHe, MacoBE 3aXBOPIOBAHHS KOpPOMa 1 JAESKUX IHIIUX KOPOIMOBHUX
pu6. /1o HbOTO CHPUMHATIAUBI 1 POCAMHOINHI PUOU MPHU EKCTPEMaIbHUX YMOBaX iX
BMiCTY (MABUIIEHHUI BMICT KCEHOOIOTHKIB Y BO1, YTBOPEHHS TUTIBKU Ha BOJ1) [2].

Ha Tini pu6, mo 3HaxoAwiIuch B akBapiymax 3 BaXkuMHu Mmeraidamu Ta [TAP
OJIHOYACHO CHOCTEpIraJii KPOBOBWJIMBM Ha IUIABLSX, MOSBY KPUBABUX Ta TEMHHX
IJIIM Ha TMOBEPXHI Tila, 1o 10 14-i 700M mNepeTBOPIOBAIUCh HAa BHUPA3KHU.
BuiieBka3zani 3MiHM TOBEPXHI TUIa € XapaKTEpHUMH JJIsi XBOPOOHM «IUIaBIEBa
THWIb». Y XBOpUX puUO 3 4acoM IJIaBLl PO3MaJaloThCs, CTalOTh KPUBABUMH, Ha T
3’ABISIIOTBCS  TEMHI IUISIMH, SIKI He3abapoM TEpEeTBOPIOIOTHCS Ha BUPA3KH.
OpHoyacHO TIOYMHAETHCS 3alaJIeHHs KHUIIEYHWKAa, PUOM CTaloTh MIISIBUMH,
BTpavatoTh anetut [3]. [lpu BumydeHH1 pub 3 Boau akBapiyMiB, OyJIO BCTAHOBJICHO
3a MOp(OJIOTIYHUM OMUCOM, IO Bcs puba eKCHepUMEHTAIbHUX TPyl Mala
MIOIIKOYKEHHS TJIa PI3HOTO XapaKkTepy.
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Binomo, 1o amanTamiiHuil MexaHI3M MIIATPUMKH PIBHS TJIIOKO3M y TKaHMHAX
puO 3IIHCHIOETHCS 32 PAXYHOK TIIIIOKOHEOTEHE3Y, IIIIKOI€HOJI3Y Ta MIXTKaHHMHHOI'O
nepeHocy. PiBeHb TJIIKOr€HY B JOCHI[DKEHUX TKAaHMHAX BOCEHHW Ta B3UMKY
HEBHUCOKHUM, 3a YMOB EKCIEPUMEHTY BHUKIIOUYAJIOCh NPOHUKHEHHS TIIOKO3U B
OpraHi3M KOpoIia 3 HaBKOJIMIIHBOT'O CEPEIOBUINA, TTIOKOHEOTeHE3 BUBUABCS paHIIIe
[4], aBTOpaMu BiIMIY€HO aKTUBAIlil0 (DEPMEHTIB JaHOTO IUIAXY CHHTE3Y TJIIOKO3H 3a
111 TOKCUKAHTIB, 30KpeMa Ba)KKHX MeTaliB. TOMY IIKaBUM € BUBYEHHS 3MIHU BMICTY
JaHOTO METaboJIITy B TKaHUHAX pub 3a cymicHOT aii [TAP Ta HoHIB BaKUX METaliB,
BUKJIa/IeH1 B Ta0uIsx 1ta 2.

Tabnuys 1.
BMicT Ii110K03M B TKAHMHAX KOPOIa 32 il KCeHO0I0THKIB (Mr/cM3 ; M+m, n=5)

Opras/Tk-Ha KoHnTponb Pb” JICH Pb”" +JICH
bini M’s13u 38,5+2,6 30,6+3.4 35,0£5,6 28,0+4,0*
[Teuinka 120,0+8,4 80,0+4,0* 108,6+6,8 70,545,5*

OO6uiBa TOKCHUKAHTH, SK OKpEMO, TaK 1 MPU CYMICHIA [ii, BUKIHUKAIOThH
3HM)KEHHSI PIBHS TJIFOKO3M B 000X JOCIIPKYBaHUX TKaHWHaX. MakcuMalbH1 3MIHH
BIIMIY€HO B MEYiHIII 32 OJTHOYACHOT J1i CBUHI[IO Ta HATPiK JIaypuiICcyabdary.

Tabnuys 2.
BMicT 1/11l0K034 B TKAHMHAX KOPOMAa 32 Jil KCeHO0I0TUKIB (Mr/cM3 ; M+m, n=5)
Opras/Tk-Ha KonTtponb Cu™ Cu”'+JICH
bini m’s13u 45,5+5,6 40,6+5,4 38,0+4,2
Ileuinka 136,0+£10,5 120,0+4,5 82,5+8.5

3a 11i HOHIB MiJIl, a TaKOK HOHIB M1l ogHodacHo 3 JICH, BimiMiYeHO 3MEHIIICHHS
JOCIIIPKYBAaHOIO TOKa3HHUKA, OJHAK 3a3HA4€H1 BIAMIHHOCTI PIBHS TJIIOKO3H y PHO
KOHTPOJIbHOT Ta €KCIIEPUMEHTAIBHUX TPy HE BIPOTiAHI. 3HWKEHHS BMICTY TJIFOKO3H
B TKaHMHAX MOKHA TMOSCHUTH METaOOJIYHUMH TEPETBOPEHHSAMH, YYaCTIO y HU3II
METa0OTIYHUX CHUCTEM, IO BUSABISIIOTHCS y MIABUIEHHI aKTMBHOCTI BIIMOBIAHUX
dbepmentiB  [4]. Takum YHHOM MOXKHAa 3pOOUTH BHCHOBOK TIPO JOCTATHIO
1HGOPMATUBHICTh BMICTY IJIIOKO3M B PI3HUX TKaHWHAX Kopoma i A€o0 10HIB
BaXKuX meTaniB Ta [TAP.

Pe3ynbTaTi OOCHIKEHHS BMICTY 3arajbHOro OiuTKa B TKaHWHAX JIBOPIYOK
KOpoIia IpejacTaBieHo B Tabmuusax 3 1 4. Sk mokazanu pe3ysbTaTH JIOCHIIKEHb,
HaHOUIBIINKA BMICT OUIKY BIAMNOBIAaB TKAaHWHAM IMEUYIHKHU, MPUOJIU3HO HA TPETHHY
MEHIIE 3HAaXOoAWjach y M’s30Bid TkaHuHl. [lpm 1ii excTpemanbHUX (PakTopiB i
CIIBBIJHOIIEHHSI CYTTEBO HE 3MIHIOBAJMCh, 3a BUKJIIOYEHHSIM CYMICHOT il
TOKCHKAHTIB.

Tabnuys 3.
BwmicT 6i1ka B TKAHMHAX KOPOINa 32 il KceHobioTukiB (Mr/cm’; M+m, n=>5)

Opras/Tk-Ha KoHnTponb Pb” JICH Pb”" +JICH
bini m’s13u 8,5+0,7 7,840,6 8,3+1,0 7,5+0,8
ITeuinka 13,24+0,4 12,0+£0,8 12,5+1,2 13,0£0,7
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OO6uBa TOKCUKAHTH, BUKJIUKAIOTh HE3HAUHE 3HIKCHHS PIBHS 3araJIbHOTO OLIKY
JK B OUIMX M’s3aX TakK 1 B OeyviHIl. MakcuMaJbHI 3MIHM B M SI30Blil TKaHHHI
BIIMIYEHO 3a OJHOYACHOI J1i CBUHIIO Ta HaTpii Jaypuicyiabdary, Ha BIAMIHY Bil
MEYIHKHM, JI¢ 3a 30UIBIICHHSIM BIUIMBY TOKCHUKAHTH PO3TAllyBAIMCh Y HACTYITHIM
nocminosrocti: Pb*" +JICH — JICH - Pb*",

Tabnuys 4.
BwMicT 0isika B TKAHMHAX KOPOIA 32 JIii KCeHO0I0TUKIB (MF/CM3; M=+m, n=5)
Opras/Tk-Ha KonTtponb Cu™ Cu”'+JICH
bini M’ s13u 9,6+0,4 8,8+0,4 8,5+0,8
ITeuinka 15,2+0,4 14,0+£0,8 13,5+1,7

HezanexxHo BiJ TKaHMHU BIIMIYEHO 3MEHIIICHHS PIBHS 3arajibHOro OuTKa 3a Jii
HOHIB Mi[l, SIK OKpeMo, Tak 1 ogHoyacHO 3 [TAP. Ilpu nbomy 3a 301JIbLIICHHSIM BILUIUBY
TOKCHKAHTH PO3TAIIYBAIMCH Y HACTYIHi mocigosrocti: Cu® - Cu” +JICH.

TakuM 4YMHOM, y MediHIl Ta M’s3aX KOpoma JOCHIKYBaHI TOKCHUKAaHTU
BUKJIMKAIM 3MEHIICHHS BMICTY 3arajbHOTO OUIKY, OJHAK MOKa3HUKU CYTTEBO HE
BIIPI3HSAJIUCh Y pUO KOHTPOJBHUX 1 €KCIEPUMEHTAIbHUX TPYI, BiIMIUeHI
BIIMIHHOCT1 HEBIPOT1AHI.

BucnoBku. Ilin yac mpoBeneHHs gociiay Oyiu MOMideH1 3MiHM 30BHIIIHBOTO
BUMISILY PUO, 30KpeMa IMOIIKOJKEHHS IUIAaBI[IB Ta IWIKIPU 1 JIYCKH, IIi/IBUILECHE
BUJIUICHHS CIU3Y Y KOPOIIIB, 1[0 3HAXOIUIIUCH MPOTAroM 14 1i6 B akBapiymi 3 HaTpii
naypwicyibhatoMm. [lpu nii TOKCHKAHTIB PI3HOT'O TMOXOJKEHHS Ha OpraHi3M puo
BMICT TJIIOKO3M € OUIbII YyTJIMBUM, B TOPIBHAHHI 31 BMICTOM 3arajJibHOro OUIKY.
BkazaHi MOKa3HUKH MOKHAa PEKOMEHJIyBaTH JUIsl 3[IMCHEHHSI MOHITOPUHTY BOJOWM
3a JOMOMOIol0 pub POAMHU KOpomoBUX. HasiBHICTH 0OaraTocTyneHeBOi CHUCTEMH
3aXMCTY KIITHHHU, SKa CKJajgacs B XOAl (DUIOTEHETUYHOTO PO3BUTKY, 3YMOBIIIOE
CKJIQJIHICTh TPUYUHO-HACTIAKOBUX BIIHOCHMH MK OIOXIMIYHUMH TIpoIecaMH 1 iX
HaIpaBJICHICTh, B MEpIIy Yepry, Ha 30€pe’KeHHS ONTUMAJIbHOTO METabOIIYHOro
OaJlaHCy KIITHUHHU Ta OpPraHi3My B ILUJIOMY, II0 BUPAXKAETbCA y 3MIiHI O10XIMIYHHMX
MOKA3HUKIB.
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Kurowski K.
Environmental impacts on the use of solar energy in Poland

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

BinHoBIIOBaNbHI JKepea eHeprii CTaloTh BCe OUIbII BaXKJIMBUMU JKEpEIaMu €Heprii
B [lonbuii. B crarTi mokasaHi HaiiOUIbII BayKIMB1 ACTIEKTH BUKOPUCTAHHS COHSYHOI €Heprii
B Hali{ KpaiHi. Y CTaTTl TakoK MpEeACTaBJIEHI i 4acoBa JIOCTYIHICTh Ta MIHJUBICTb, a
TaKOX MOJKJIMBICTb BUKOPHCTAHHSI COHSAYHOI €HEprii JUisl omajieHHs (COHSIYHI KOJIEKTOPH 1
eJIEKTpUKa) — GOTOETEKTPUUHI MOAYI 1 IX KOHCTPYKIIII.

KurouoBi ciioBa: coHsiuHA €HEpTisl, COHAYHUI KOJIEKTOP, POTOENEKTPUYHUN MOJTYJIb.

Bo306HOBIIIEMbIe UCTOYHUKH SHEPTUU CTAHOBATCA BCe 0o0Jiee BaKHBIMU UCTOYHUKAMU
sHepruu B Ilonbmie. B crathe mokasansl Hanbosiee BayKHbIE ACHEKThl HCIIOJIb30BAHUS
COJIHEUHOM DSHEpPruu B Hallell cTpaHe. B crarbe Takke NpPENCTaBICHBI €€ BpEMEHHas
JNOCTYITHOCTh U U3MEHYUBOCTD, a TAK)KE BO3MOKHOCTh MCIIOJIb30BAHMS COTHEUHOW DHEPTUU
JUIS OTOTIEHUS (COJIHEUHBIE KOJIJIEKTOPHI U 3JIEKTPUUYECTBO) — (DOTOIIEKTPUUECKHE MOIYJIN
U UX KOHCTPYKLHH.

KiroueBble ¢Ji0Ba: colHeUHasi SHEPTUS, COIHEUHBIA KOJUIEKTOP, (POTOINEKTPUIECKUI
MOZYJIb.

Renewable energy becomes more and more important factor of energy in Poland. The
article introduces the most important aspects of solar energy use in our country. Availability and its
variability in time of solar energy were presented. This paper also describes the possibility of solar
energy to produce heating— solar collectors and electricity — PV modules and their construction.

Keywords: solar energy, solar collector, PV module.

Solar energy is one of the most important types of renewable energy which is
inexhaustible and eco-friendly. The amount of energy coming from the sun to the
Earth is dependent on, for example, humidity, the degree of air pollution and the
angle of sun incidence, it means latitude.

In Poland, average annual solar radiation is about 54%. However, it changes
periodically and from November to February it oscillates between 65 and 75%.

In Poland , there are relatively favourable conditions fostering the usage of solar
energy. The amount of energy coming from the sun exceeds the national demand for
primary energy about 300 times. The advantage of solar energy is its large amount.
Nevertheless, it has a low density and it causes that the areas of used converters are
quite significant. The next disadvantage is the varying amount of annual and daily
radiation and its unpredictability, like in wind energy.

Assuming that radiation intensity is 400 W/m®, average annual insolation in
Poland is about 1000 kWh/m* [1]. The power of coming energy is highly reliable on
weather conditions.

Solar radiation can be characterized by the two major parameters. The intensity
of solar radiation informs us how much energy reaches the Earth. Insolation may be
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defined as the number of hours during the day when the sun shines and can be
effectively used. In Poland, the intensity of solar radiation is about 950 kWh and
insolation is about 1400 h [2]. The approximate dispersion of the two above-
mentioned parameters is about 5%.

Solar energy radiation is very uneven. 80% of annual radiation occurs in spring
and summer, from the beginning of April to the end of September, only 45% from
June to August. While in winter the power of solar radiation is reduced to 8 hours per
day, in summer it prolongs to 16 hours a day. In the warmest months a stream of solar
radiation reaching the Earth can be a dozen times longer than a stream of energy
reaching in the winter months. This incoherence ( it means, the incongruity of solar
energy supply and demand) impedes the usage of solar energy.

Solar energy radiation converted into heat can be used in both an active and a
passive way. A solar collector is a device aimed at converting solar energy in an
active way. Solar collectors may be used in order to:

- Produce hot water

It is the most common and the most obvious way to use a solar collector. In our
latitude, in spring and summer it can provide us with up to 90 % of hot water demand
and users can fulfil even 60% of hot water demand every year. At the present time,
the most popular solar installations are heating systems with the solar collector area
of 4-6 m’, sufficient for a four-person family.

- Heat a swimming pool

Using solar energy to heat water in a swimming pool is one of the most
economical and energetically effective ways. Heating water is connected with
providing a huge amount of low temperature heat that may be generated by a
collector. In this method, flat plate solar collectors heat water directly in a swimming
pool.

- Support central heating

Using solar energy to heat buildings is connected with a necessity of an effective
solar energy generation ( a small amount of solar energy is accessible in cold season
— still, it is 20% of the total energy available during a year) and seeking a solution to
the problem of energy storage.

- Desiccate crops

The usage of solar collectors in order to desiccate crops is an advantageous,
affordable and natural method. Agricultural products like fruit, vegetables,
mushrooms, herbs and seeds are desiccated in low temperatures in the period of high
solar energy accessibility.

In Poland, the most frequently used collectors are flat plate solar collectors,
which apart from being uncomplicated are also economical. The next type used in our
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country is an evacuated tube collector. We often have to do with two types of
collectors: with a direct flow and a collector with heat pipes (an indirect flow).

Collectors produced in an appropriate way guarantee a growth in the amount of
generated energy [4].

Products available in the domestic market are evolving. The selectivity of solar
absorber coatings is being improved and the new methods of a widow production are
being applied - transmitting more solar radiation and minimizing the surface
reflection. We can also observe the changes in the field of tying an absorber with
collector pipes. Finally, collector housings are getting lighter and more stable [5].

Collectors mounted in our country propose innovative solutions and reach
European standards. Converting solar energy into electricity is possible via
photovoltaic fuse links, the main constituent of which is a semiconductor. The basic
material used to produce solar cells is a silicone (single crystal, polycrystalline,
amorphous).

A considerable interest in the ways of using solar energy at home indicates its
positive perception in the eyes of our society.
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Glebokie zbiorniki wodne strefy klimatu umiarkowanego latem 1 zimg wykazuja
pionowg stratyfikacje termiczng. Podczas stagnacji letniej woda w jeziorze rdznicuje si¢ na
trzy strefy: epilimnion, metalimnion 1 hipolimnion. Epilimnion jest strefg powierzchniowa,
okreslana strefa zycia. Metalimnion stanowi strefe przejSciowa miedzy epilimnionem a
hipolimnionem. Stratyfikacja pionowa ma wplyw na rozmieszczenie parametrow fizyko-
chemicznych w profilu pionowym wody jeziornej. Obiekt badan, jezioro Jasien
zlokalizowane jest w wojewodztwie pomorskim (w poblizu Bytowa, Polska). W badanym
profilu pionowym badano st¢zenie tlenu, zwigzkéw azotu i fosforu oraz temperaturg wody.

Stowa kluczowe: stagnacja letnia, substancje biogeniczne, jezioro.

['muboki BOgOWMH B 30HI MOMIPHOTO KJIIMATy BJIITKY 1 B3UMKY MarOTh BEPTHUKAJIbHY
TEIUIOBY cTpaTudikaiiiro. Y JITHIN Mepioj] 3aCTOI0 BOAA B 03€pl PO3ALISETHCS HA TPU 30HU:
€NUTIMHIOH, METaJIMHIOH 1 TiMOJIMHIOH. EMiliMHIOHHA 30HA MOBEPXHI BU3HAUYAETHCA SIK
30Ha JKUTTS. MeTaJiMHIOH € TMepexiIHOI0 30HOK MDK ENUIIMHIOH 1 TiNOJIMHIOH.
Beprukanpha crpaTugikallisi BIUIMBAa€E Ha PO3MOALT (PI3UYHUX 1 XIMIYHHUX IMapaMeTpiB y
BepTUKaJIbHOMY Mpodini Boau o3epa. OO'€eKTOM HAyKOBOTO JOCHIIKEHHS OyJo 03epo
Slcenpb, sike 3HAXOAUTHCS B NMOMOPCHKOMY BO€BOJCTBI (Onm3pko M. butosa, Ilonbma). B
IbOMY BEpTUKaIbHOMY mMpodini Oydud mpoaHaT30BaHI KOHIICHTpAIl CIOIYyK a3oTy 1
dbocdopy, KUCHIO 1 BUMIpsiHA TeMIIEparypa.

Kurouosi ciioBa: niTHIM 3aCTOM, MOXKUBHI PEUOBUHU, 03€PO.

I'myOokue BOAOEMBI B 30HE YMEPEHHOIO KIMMara JIETOM M 3UMOM HMEIOT
BEPTUKAJIBHYIO TEIUIOBYIO cTpaTtudukanuio. B nerHuil mepuoa 3actoss BoAa B 03epe
pazzensercs Ha TPU 30HbI: SMUIUMHUOH, METaTUMHUOH U TUIOJUMHUOH. ENunuMHHOHHAs
30Ha MOBEPXHOCTU OIpEAEsSeTcsl Kak 30Ha JKU3HU. MeEeTaIMMHHUOH SIBJISIETCS MEPEeXOJHON
30HOM MeXay SHUIMMHHOH M THIOJUMHUOH. BepTukanbHas crpaTuduKaius BIUSET Ha
pacnpeneneHue QU3NYECKUX U XMMHUYECKUX MapaMeTpoB B BEPTUKAIBHOM IMpoduiie BOJbI
o3epa. OOBEKTOM HAy4YHOIO HCCIEAOBaHUSA OBLIO 03epo fIceHb, KOTOPOE HAXOAUTCSA B
[Tomopckom BoeBojcTBe (okojo r. butosa, Ilonbma). B qannoM BepTukanbHOM mpoduie
ObUIM TPOAHAJIM3UPOBAHbl KOHIIEHTpPALMM COEIUHEHHMH a30oTa U Qocdopa, KUCIopoaa U
U3MEpEHHas TeMIIepaTypa.

KuiroueBrplie c10Ba: I€THUM 3aCTOM, MATATEIBHBIE BEIIECTBA, 03€PO.

Deep water reservoirs at the moderate climate zone in summer and winter represent
vertical thermal stratification. During summer stagnation water in the lake diversifies into
three zones: epilimnion, metalimnion and hypolimnion. Epilimnion is a surface zone,
specified as a zone of life. Metalimnion constitutes a transition zone between epilimnion
and hypolimnion. The vertical stratification has impact on distribution of physical and
chemical parameters in the vertical profile of the lake water. The object of research study —
Lake Jasien is situated in Pomeranian Province (near Bytow, Poland). In the examined
vertical profile, concentrations of oxygen, nitrogen and phosphous compounds as well as
temperture were analyzed.

Keywords: summer stagnation, nutrients, lake
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Introduction. Deep water reservoirs of the moderate climate in summer and
winter represent a vertical thermal stratification (Mikulski, 1982; Boehrer, 2006;
Bajkiewicz-Grabowska, 2011). In winter, the highest temperatures are in the lower
parts of the lake (about 4° C). This phenomenon is described as catothermy, while in
summer, water temperature decreases along with the depth of the reservoir, and we
deal with the phenomenon of anothermy. In a similar way concentration of oxygen is
distributed in a water reservoir (Kajka, 2001). In the case of summer stagnation, lake
water diversifies into three zones: epilimnion, metalimnion and hypolimnion
(Boehrer, 2006). The surface layer called epilimnion is the warmest. Its waters are
susceptible to the impact of the wind, and consequently are mixed all the time. The
transitional zone separating the warmer waters of epilimnion from cooler lower parts
of the reservoir is referred to as metalimnion (also referred to as thermocline). This
zone 1s characterized by a sudden decrease of the water temperature along with its
depth (Mikulski, 1982; Wilk-Wozniak, 2010; Bajkiewicz-Grabowska, 2011). It plays
a very important role for biological processes which take place in water reservoirs.
The gradient of temperature observed there as well as changes in density results in a
unique barrier separating waters of hypolimnion - rich with biogenic substances
which are found below thermocline from surface waters less abundant with such
compounds where they are used in vital processes of organisms (Kawecka and
Eloranta, 1994; Dodds and Whiles, 2010; Bajkiewicz-Grabowska, 2011).
Metalimnion also constitutes a barrier for a free translocation of some organisms,
among others, phytoplankton (Chromatium and Coleps) (Kajak, 2001; Wetzel, 2001).
Hypolimnion is the lowest zone. It is characterized by a relatively constant
temperature, substantially lower than in epilimnion (Mikulski, 1982; Kajak, 2001;
Bajkiewicz-Grabowska, 2011).

Biogenic substances in the lake water and their impact on organisms.
During summer, the vertical stratification of water has big impact on distribution of
biogenic substances (Dojlido, 1995; Kajak 2001; Wetzel, 2001; Dodds and Whiles,
2010; Bajkiewicz-Grabowska, 2011). In lake waters, the sources of phosphorus and
nitrogen comprise, among others, degradable surface flows from the fields (Dojlido,
1995) frequently transporting fertilizers, decomposition of organic matter, liberation
from bottom deposits (Hermanowicz et al., 1999; Kajak, 2001; Wetzel, 2001).

Mineral nitrogen compounds can undergo nitrification and denitrification.
Nitrogen compounds can undergo mineralization and can constitute parts of organic
compounds (Dojlido, 1995; Kajak, 2001).

Biogenic substances are indispensable components for growth and development
of flora and fauna in the lake. Nitrogen is an extremely important component for
organisms since it constitutes a basic component of proteins (Korzeniewski, 1986;
Kajak, 2001); it undergoes a process of changes in a trophic chain while its mineral
forms are assimilable by plants and are built-into the organic substance
(Korzeniewski, 1986). Phosphorus compounds constitute indispensable components
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of nucleic acids (Kajka, 2001). However, excess of biogenic substances has negative
impact on organisms (Mikulski, 1982) and can lead to excessive eutrophisation of the
water reservoir which results on in more intensive blooms of algae and cyanobacteria
(Kawecka and Eloranta, 1994).

In the lake, microorganisms, including algae, first react to changes of
concentration of nitrogen and phosphorus compounds. Requirements of particular
species of algae are diverse (Tarwid, 1988; Kawecka and Eloranta, 1994; Kajak,
2001). With concentration of phosphorus below 20 pg P-PO4 dm™, Chrysophyceae of
the type Dinobryon develop well. Phosphorus deficiency, however, inhibits
development of algae. Generally, demand for this component in not high, e.g. for a
diatom Asterionella Formosa it is about 2 pg dm> (Mikulski, 1982). Algae intake
nitrogen compounds in a mineral form, i.e. nitrites, nitrates and ammonium
compounds. Many species have ability to acquire it from organic compounds
(Tarwid, 1988). Appearance of phosphorus and nitrogen compounds stimulates
development of algae. For example, under conditions of strong eutrophy, Ceratium
dominates (Spodniewska and Pieczynska, 1976).

Materials and methods. Lake Jasien is situated in Pomeranian Province - near
Bytow in Poland. It consists of two reservoirs: Southern Jasien and Northern Jasien.
These reservoirs are connected by an isthmus. The lake is situated within The “Stupia
River Valley” Landscape Park (Korzeniewski, 1992; Zareba, 1998a, 1998b). This is a
lake of the maximum depth of 32 m (Northern basin) and 22,6 (Southern basin). It is
a dimictic lake with a strong vertical stratification in summer (Korzeniewski, 1992;
Trojanowski, 1999). The morphometric characteristics of Lake Jasien are represented
in Table 1 according to (Janczak, 1997). The properties of waters in both water areas
are similar and are of II class of purity. Lake Jasien is used mostly for recreational
purposes, with fish culture within its area. It is mainly inhabited by such species as:
Anguilla anguilla, Esox lucius, Tinca tinca, Cyprinus carpio, Coregonus lavaretus,
Coregonus albula, Abramus brama, Perca fluviatalis (Zargba, 1998a, 1998b). The
summer bungalows constitute the main source of pollution there, since there are no
industrial establishments or water treatment plants nearby (Walkowiak, 1999). The
emergent water plants include: Phragmites communis, Scripus sp., Typha latifolia
and Acorus calamus. The catchment of the lake mostly comprises forests which
create its natural protection (Zargba, 1998a, 1998b).

The research station was situated within the area of Southern basin of Lake
Jasien. Water samples were taken by means of bathometer, at the depth of 1, 2, 3, 5,
7,5 ,10, 12,5, 15, 17,5 and 20 m respectively, and the surface water layer directly to
PET tank.
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Table 1.

Morphometric features of Lake Jasien (Southern basin and Northern basin)

(Janczak, 1997)

Morphometric features Sout.he’r i Nort.he’r i
Jasien Jasien
Water table surface [ha] 336.7 240.5
Lake volume [thous. m’] 26052.4 21996.4
Maximum depth [m] 22.6 32.2
Average depth [m] 7.5 9.1
Total catchment area [km’! 47.3 78.3
Area of islands [ha] 10.2 1.1
Maximum length [m] 3100 4690
Maximum width [m] 1465 900
Shoreline of lake basin [m] 13400 10025
Total length of the shoreline and 13190 14150
islands [m]
Altitude a.s.l. [m] 112.6 112.6

In the taken water samples, concentration of biogenic substances was analyzed.
The oxygen was determined by means of Winkler method (Hermanowicz, 1999;
Standard Methods, 2005). The concentration of N-NH4, N-NO; and phosphorus
compounds was analyzed by means of UV-VIS spectrophotometer. Ammonium
nitrogen (N-NH,) was determined with the length of the wave 410 nm by the method
with Nessler’s reagent, nitrate nitrogen (N-NOs) at the length of the wave 410 nm by
the method with sodium salicylate, and total nitrogen of Kiejdahl (N-TK) after
mineralization in sulphuric acid VI and hydrogen peroxide; then it underwent
distillation with the Parnas apparatus and was titrated (Hermanowicz et al., 1999).

The concentration of phosphate phosphorus (P-PO,) was determined with
ascorbic acid and total phosphorus after mineralization in sulphuric acid VI and
hydrogen peroxide and was neutralized to pH 7 by a method with ascorbic acid (P-
tot.) and was determined spectrophotometrically at the wave length of 880 nm
(Hermanowicz et al., 1999). The concentration of organic nitrogen and organic
phosphorus was calculated mathematically according to the formula presented by
Hermanowicz et al. (1999). Temperature (T) was determined with use of a field
thermometer (Hermanowicz et al., 1999).

Statistical analysis was held. Median, quartile, maximum and minimum value
was calculated. Correlation coefficient was calculated as well linear regression lines.
In order to check the compatibility with the normal distribution the Kolmogorov-
Smirnov test was applied. In the case of obtaining of the normal distribution, the t-
Student test was applied, while in the case of the lack of normal distribution, the
U Mann Whitney’s test (Statsoft, 2012).
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Results. Figures 1 and 2 represent data concerning concentration of oxygen,
nitrogen compounds, phosphorus and the level of temperature in epilimnion,
metalimnion and hypolimnion in Lake Jasien during summer stagnation. The average
temperature in the epilimnion zone was 23.1 °C. In metalimnion the temperature was
nearly twice lower than in epilimnion. Hypolimnion is a zone in which the lowest
average temperature was noted: 9.8 °C (Fig. 1). A statistical analysis was performed
and by application of U Mann Whitney‘s test, a significant difference of the level of
temperature between epilimnion and hypolimnion was discovered. (Fig. 3, Tab. 2).

Oxygen concentration was distributed in a similar way in the examined zones of
the lake. The highest concentration was found in epilimnion and was 6,8 mg dm™ on
average, in metalimnion the oxygen concentration was over 3.5 times lower than in
epilimnion. However, the average oxygen concentration in hypolimnion was only 1.2
mg dm” (Fig. 1). The difference in concentration between epilimnion and
hypolimnion was statistically significant (Fig. 3, Tab. 2).

°C
0 5 10 15 20 25
Epilimnion I I % I l l |
N
Metalimnion
Hipolimnion
N-org. N-TK 002 ®T
0 1 2 3 4 5 6 7 8
mgdm 3

Fig. 1. Level of temperature and mean concentration of N-org, N-TK, O, in
epilimnion, metalionion and hypolinion of Lake Jasien.

The concentration of organic nitrogen in epilimnion was 0.75 mg dm™, while in
hypolimnion 0,61 mg dm™. That difference was statistically significant (Fig. 3,
Tab. 2). The lowest concentration of organic nitrogen was discovered in metalimnion
zone: 0.33 mg dm™. The lowest concentration of N-TK and N-org was found in
metalimnion: 0.88 mg dm>. In epilimnion, statistically significant higher
concentration of N-TK was found than in hypolimnion (Fig. 1, Fig. 3, Tab. 2).
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Table 2.
Analysis of statistic differences of physical and chemical parameters between
epilimnion and hypolimnion in Southern basin of Lake Jasien

distribution

parameter (Kotmogorov- test 31gnllef;1/<;a;nce
Smirnov test)
oxygen none U Mann- <0.001 ok
Whitney’s
temperature none U Mann- <0.001 ok
Whitney’s
N-NO; normal t-Student <0.001 ko
N-NH4 normal t-Student <0.001 ok
N-org. normal t-Student <0.01 ok
N-TK normal t-Student <0.001 ok
P-PO,4 normal t-Student <0.001 oo
P-org. normal t-Student <0.01 ok
P-tot. none U Mann- >0.05 ns
Whitney’s

N-NH, and N-NO; were the examined mineral forms of nitrogen. The average
concentration of N-NH, in epilimnion and metalimnion was comparable, however in
hypolimnion, it was on average four times higher in relation to upper parts of the
water. The lowest concentration of N-NO; was in epilimnion; in metalimnion there
was around four times more N-NOj and in hypolimnion about five times more than in
epilimnion (Fig. 2). The differences in concentrations of N-NH4 and N-NO; between
epilimnion and hypolimnion were statistically significant (Fig. 3, Tab. 2). In Fig. 4 a
detailed distribution of N-NH, and N-NOj concentration was presented. It is visible
that in hypolimnion the concentration of N-NO; was highest at 10 m and decreased
towards the bottom of the lake, however, the concentration of N-NH, systematically
increased from metalimnion towards the bottom of the lake.

73



EkonoriyHi npobnemu HaBKONULLHBLOrO cepeaoBMmLLa

N B N-NH4 [EN-NO3 [JP-org. P-tot. P-PO4
Epilimnion J
Metalimnion A
Hipolimnion \
0 100 200 300 400 500 600

ug dm 2

Fig. 2. Level of mean concentration of N-NH,4, N-NO;, P-org. P-T, P-PO, in
epilimnion, metalionion and hypolinion of Lake Jasien.

The highest average concentration of total phosphorus was in hypolimnion (134
ng dm™) and the lowest in metalimnion (71 pg dm™). The average concentration of
organic phosphorus in hypolimnion was 100 pg dm™ and was statistically
significantly lower than in epilimnion (114 pg dm™) (Fig. 3, Tab. 2). The lowest level
of P-org. was observed in metalimnion (56 pg dm™). The concentration of mineral
phosphorus (P-PO,) increased from epilimnion to hypolimnion.

A cluster analysis was performed for comparable parameters, for oxygen,
temperature and studied forms of nitrogen and phosphorus, respectively (Fig. 5). This
method aims at grouping of analyzed parameters into clusters, due to their
similarities, in this case — the vertical distribution of studied parameters during
summer stagnation in Southern basin of Lake Jasien. Analyzing the diagram above,
we can find that three groups of parameters specified. The first of them comprises
temperature and oxygen whose higher levels are found in epilimnion. A subsequent
group of P-Tot., P-org. and N-org. is characterized by decrease of concentration in
the thermocline zone. The last group comprises such parameters as N-TK, N-NO;, N-
NH; and P-PO,, for whom a significant increase of concentration in hypolimnion was
found.
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Fig. 3. A diagrams of distribution of studied parameters in epilimnion and
hypolimnion of Lake Jasien (median, quartiles, maximum and minimum value).
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Fig. 4. Distribution of N-NO; and N-NH, in a vertical profile of Lake Jasien.
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Fig. 5. Cluster analysis for examined physical; and chemical parameters (The Ward’s
Method. Euclides distance).

The analysis of Table 3 indicates existence of statistically significant
correlations between the examined parameters. There are both positive and negative
correlations. Positive correlations were found between N-NO; and N-NHy4, N-TK and
N-NH4, N-TK and N-NO;, P-PO4 and N-NHy4, P-PO, and N-NOs, P-PO, and N-TK,
P-org. and N-org., P-tot. and N-org., as well as P-tot. and N-org., O, and T as well as
negative correlations between O, and N-NHy4, O, and N-NO;, O, and N-TK, O, and P-
PO,, T and N-NH4, T and N-NOs, T and N-TK, as well as T and P-PO,.

Table 3.
Correlation matrix of concentrations of biogenic substances and oxygen and
temperature in the vertical profile of Lake Jasien.

parameter | N-NH; | N-NO; | N-org. | N-TK | P-PO4 | P-org. | P-tot. O, T
N-NH4
N-NO; 0.61
N-org.
N-TK 0.67 0.65
P-POy4 0.85 0.64 0.61
P-org. 0.71
P-tot. 0.63 0.83
0)) -0.75 -0.78 -0.70 | -0.90
T -0.85 -0.64 -0.61 | -1.00 0.90

Discussion. Oxygen and temperature have direct impact on distribution of
biogenic substances in the vertical profile of the reservoir (Kajak, 2001).
Concentration of particular forms of nitrogen and phosphorus is connected with
concentration of oxygen in particular parts of the water (Jarosiewicz and Hetmanski,
2009). The vertical stratification of oxygen and temperature in the examined Lake
Jasien is corresponding to the data in the literature (Korzeniewski, 1992; Dojlido,
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1995; Kajak, 2001; Sobczynski and Joniak, 2009; Dodds and Whiles, 2010; Wilk -
Wozniak et al., 2010).

The study of Sobczynski and Joniak (2008) is worth mentioning, which
compares distribution of physical and chemical parameters (in the vertical profile) in
three lakes of the Wielkopolski National Park, of different capacity to create thermal
stratification. In the case of Lake Goreckie and Lake Kociotek in which summer
stagnation appeared, the results obtained were in accordance to the results of the
research study in Lake Jasien, related both to the level of temperature and
concentration of particular forms of biogenic substances, including oxygen in the
vertical profile of the reservoir. In Lake Wielkowiejskie as a shallower reservoir (the
maximum depth does not exceed 10 m) in which no thermal stratification developed,
a balanced level of oxygen concentration and the temperature in the whole water
mass of the reservoir was discovered.

Concentration of biogenic substances in Lake Jasien corresponds with the results
obtained by Jarosiewicz and Hetmanski (2009) in Lake Dobra situated in Pomeranian
Province (Stupsk District). In the quoted study concentrations of particular forms of
nitrogen and phosphorus in the vertical stratification of the lake were compared. In
the study of Jarosiewicz and Hetmanski (2009), in the case of P-PO,, P-T, N-NH,4 and
N-T increase of concentration in the hypolimnion zone was found, as in the results
presented in this study (Fig. 1, Fig. 2, Fig. 3). In the case of N-NOs, increase of
concentration was observed in the zone of epilimnion and the decrease in the zone of
hypolimnion (in accordance with the results presented in this study (Fig. 4.). It is
directly connected with oxygen conditions in particular zones. Concentration of N-
NO; in Lake Jasien increased to the hypolimnion (Fig. 2., Fig. 4.) where
concentration of oxygen is sufficient for nitrification bacteria indispensable to
develop this form of nitrogen. Along with the depth of the reservoir, concentration of
this form of nitrogen decreased with the simultaneous increase of N-NH, (Fig. 4.),
which is connected with the low concentration of oxygen which occurred in bottom
parts of hypolimnion. It was probably a low content of oxygen in this zone, which
positively affects denitrification bacteria in their process of reduction of the form of
N-NO; to N-NHy, as well as release of N-NH, from the bottom deposits (Petechaty et
al., 2013).

In the presented study of Lake Jasien, increase of concentration of P-PO4 was
observed in the zone of hypolimnion (Fig. 2). Analogous results were obtained in
Lake Dobra (Jarosiewicz and Hetmanski, 2009), where the authors explain this
phenomenon with a possible disintegration of complexes of phosphates, among
others with aluminum and iron, which takes place in the case of oxygen deficiency
(Jarosiewicz and Hetmanski, 2009). Similar tendency was found by Sobczynski and
Joniak (2008) in the study describing the research study done at three lakes of the
Wielkopolski National Park.

The vertical distribution of particular forms of biogenic substances in Lake
Jasien is in accordance with the research done at Lake Durowskie (Gotdyn et al.,
2008) and Lake Zbaszynskie (Pefechaty et al., 2013). In Lake Durowskie and Lake
Zbaszynskie increase of concentration of nitrogen and phosphorus was found in the
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zone close to the bottom. It was claimed that the increase of concentration of N-NHy
in this zone is caused by release of this ion from bottom deposits in which is
originated due to the processes of disintegration of the dead organic matter (Petechaty
1 Katuska, 2003).

Summary

In Southern basin of Lake Jasien a vertical thermal - oxygen stratification
developed in summer season, due to which a division of the lake water into three
zones developed: epilimnion, metalimnion (thermocline) and hypolimnion.

In the thermocline zone, a sudden decrease of oxygen concentration and
temperature was observed, and it was confirmed by a statistical test that the oxygen
concentration and the temperature was higher in epilimnion than in hypolimnion. By
means of statistical tests, it was confirmed that mean concentration of N-NH,, N-
NOs, N-org, N-TK, as well as P-PO4 and P-org was higher in the hypolimnion zone
than in epilimnion.

In presented study, it was found a number of statistically significant correlations
between the examined parameters. It was found that in hypolimnion along with the
increase of N-NH,4 concentration of O, and N-NOj decreased. It indicates processes
of reduction of N-NO; to N-NH; done by microorganisms (denitrification).
Concentration of particular forms of biogenic substances probably also depends on
biological factors, among others microorganisms inhabiting particular zones.
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Mercury emission to the atmosphere from public power plants in Europe
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Jlep>kaBHI €JEKTPOCTaHIlI € 3HAYHHM JKEPEJIOM BUKHIIB PTYTI B armocdepy. Y
€BPOIENUCHKUX KpaiHax 3 ByrulbHMMH enekTpoctaHuisMu (Himeuumna, [lonbma 1 Yecbka
PecriyOnika) JOMIHYIOTH €MICii PTyTI 3 IbOTO CeKTopa. [HmI KpaiHM He MpencTaBUId
JETaJbHOTO OMHUCY BUKHJIB, aj€ BOHU MalOTh BHUCOKY 3alIeXKHICTh BiJ Byrunis (YkpaiHa,
bankanceki kpainum). Kam'sue 1 Oype Byruuisi € OAHMMM 3 BHUKOIHHMX BUJIB NaiuBa 13
HaWOUIBIIUM BMICTOM PTyTi. TakuM 4YMHOM, MEpexiJl Ha 1HII BUJM MajuBa ad0 BTOPUHHI
3aX0AM Ha BYTUIbHUX €JIEKTPOCTAHLISIX € BaXJIMBUM PILICHHSAM ISl 3HUKECHHS eMicii pTyTl
MIpY BUPOOHUIITBI €JEKTPOEHEPTTIi.

KurouoBi ciioBa: pryTh, emicis, TOBITPsI, €IEKTPOEeHEPTis, €Bporia

[ocynapcTBeHHbBIE ANEKTPOCTAHLUHN SIBISIETCS 3HAYUTENIbHBIM HCTOUHUKOM BBIOPOCOB
pryTH B atMocdepy. B eBpomnelickux cTpaHax ¢ yrolbHbIMU AeKTpocTanuusamu (I'epmanus,
[Tonpmra u Yemickast Pecriybnuka) JOMUHUPYIOT SMUCCHUU PTYTU U3 ATOTO cekTopa. Jpyrue
CTpaHbl HE MNPEACTABWIIM JI€TAaTbHOTO OMHCAHMSI BBIOPOCOB, HO OHU HMMEIOT BBICOKYIO
3aBUCUMOCTh OT ymis (Ykpauna, bankanckue ctpanbl). Kamenuslii u Oypblil yroiab
SBIIAIOTCS. OJTHUMHU W3 HCKOMAeMbIX BUJOB TOIUIMBA C HAUOOJBIIUM COJACPKAaHUEM PTYTH.
Takum o0paszoM, mepexo]l Ha Apyrue BUIbI TOIUIMBA WJIM BTOPUYHBIE MEpPbHI Ha YTOJbHBIX
AIIEKTPOCTAHIUAX SBISETCS Ba)XXHBIM PELICHUEM JUIsl CHUKEHHUS SMUCCUU PTYTH MpHU
MIPOU3BOJICTBE AIEKTPOIHEPTIUH.

KuroueBble ci1oBa: pTyTh, BHIOPOCHI, BO3YX, dJIEKTpUUECKasi MOIIHOCTb, EBpona

Public power plants are significant source of mercury emission to the atmosphere. In
Europe countries with coal-fired plants (Germany, Poland and the Czech Republic)
dominate in Hg emission from this sector. Other countries not reported detailed emission but
they have high dependency on coal (Ukraine, Balkan countries). Hard coal and lignite are
among fossil fuels with the biggest Hg content. Therefore fuel switching or secondary
measures in coal-fired plants are solutions for decrease mercury emission from electricity
production.

Keywords: mercury, emission, air, electricity, Europe

Introduction. Mercury is one of three toxic heavy metals together with lead and
cadmium. Fossil fuel (coal and oil) combustion in energy sector is significant source
of global Hg emission to the atmosphere. Due to UNEP estimations for year 2010 [1]
it was 25% of total anthropogenic emission (484 Mg from 1960 Mg). Only artisanal
and small-scale gold mining had greater 37% share in global Hg emission but this
emission was concentrated in Asia, Africa and South America. Next places were
occupied by industrial metal production (18%) and cement production (9%).

Europe is small source of global mercury emission with 4.5 % share of the
European Union and 5.9 % share of post-USSR countries and remaining European
countries, together 202.5 Mg in year 2010 [1]. However one sector, stationary coal
combustion, was responsible for half of Hg emission to the atmosphere in the EU-27
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and for quarter of total emission in eastern Europe and Russia.

Total national emissions. Data on emissions in individual European countries
are collected by the European Monitoring and Evaluation Programme (EMEP).
Countries-parties of the Convention on Long-Range Transboundary Air Pollution are
obligated to reporting of their heavy metal emissions to the atmosphere. Among 48
European and Caucasian countries, EMEP database [2] shows non-zero Hg emission
in year 2013 for EU-28 and other 9 countries. Anthropogenic mercury emission in
these 37 countries was 73.2 Mg. Poland, Germany and Italy are the biggest emitters.
Next places are occupied by Ukraine and the United Kingdom, see table 1.

Table 1.
European countries with the biggest total Hg emission in 2013

Country Emission (Mg/year) Share.ln.European
emission (%)
1. Poland 10.376 11.7
2. Germany 10.257 11.6
3. Italy 8.081 9.1
4. Ukraine 6.788 7.7
5. United Kingdom 6.119 6.9
6. Spain 5.362 6.1
7. France 3.807 4.3
8. Czech Republic 2.779 3.1
9. Romania 1.929 2.2
10. Belgium 1.657 1.9
European Union-28 62.394 70.6
37 countries (data for 2013) 73.195 82.9
Russia (last available data) 14.000 15.8
43 countries (last available data) 88.340 100.0

Source: based on EMEP data [2]

However group of countries with large Russian Federation and Turkey not
reported their emissions in year 2013. Last data on mercury emission are available for
year 2012 (Kyrgyzstan, Monaco), 2011 (Montenegro), 2009 (Albania), 2007
(Armenia) and 2006 (last available and believable data for Russia). Additionally not
data for Bosnia and Herzegovina, Holy See (Vatican), Iceland and Turkey as well as
non-zero data for Georgia. Using data for 2013 or last available data anthropogenic
mercury emission in 44 countries was 88.3 Mg. In extended list Russia with emission
of 14 Mg becomes the biggest mercury emitter in Europe [2].

Emissions from public power plants. EMEP database [2] shows also mercury
emissions for sectors in NFR (Nomenclature for Reporting) classification. Hg
emission from public power plants in 35 countries in year 2013 was 24.8 Mg. Data
are not reported or are showed on zero level for other 13 European and Caucasian
countries i.a. for Russia, Ukraine and Turkey. Data for previous years are also not
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available. The list of the biggest European Hg emitters in electric power production is
different than the list for total national emissions. Germany and Poland are again on
the top. These countries together with Spain and the Czech Republic have significant
share of sectorial emission in total national emission (46-64%). However there are
new countries on the list: Serbia, Estonia and Portugal with smaller population but
high share of emission from electric power production (95% for Estonia). Italy with
7% share of sectorial emission is situated on the bottom, see table 2.

Table 2.
European countries with the biggest Hg emission from public power plants in 2013
Country Emission (Mg/year) Share m t(?tal national
emission (%)

1. Germany 6.572 64
2. Poland 5.907 57
3. Spain 2.488 46
4. Czech Republic 1.662 60
5. United Kingdom 1.575 26
6. Serbia 0.883 61
7. France 0.791 21
8. Portugal 0.696 46
9. Estonia 0.642 95
10. Italy 0.582 7
European Union-28 23.463 38
35 countries 24.775 37

Source: based on EMEP data [2]

For 35 European countries there is average 37% share of public power plants in
total mercury emission. Industry is sector with bigger emission share (41%, the
biggest emitters: Italy, The United Kingdom and Germany). Other stationary fuel
combustion is responsible for 10% of total emission.

Figure 1 shows emission changes in seven countries for years 1990-2013 or
shorter available period. In first decade emissions in Germany, the United Kingdom
and France significantly decreased. Emission in Spain decreased 2-times since 1990.
In other countries important changes are not visible but for example Poland verified
its first inventories [2].
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Fig. 1. Changes of Hg emission to the atmosphere from public power plants for 7
countries (based on EMEP data [2])

Dependence on coal. Majority of countries listed in table 2 are dependent on
solid fuels in electric power production. Due to EC data for year 2013 [3] 27% of
electricity in EU-28 was generated by solid fuel combustion. Countries with
dominant position of these fuels in electricity production are Estonia (87%, oil shales)
and Poland (84%, hard coal and lignite). Significant share of solid fuels is also
observed in the Czech Republic (48%), Greece (46%), Germany (45%), Bulgaria
(44%), Denmark (41%) and the United Kingdom (37%). Due to World Bank data for
year 2012 [4] in non-EU countries coal combustion is dominant or significant in
electricity production in Kosovo (98%), Macedonia (77%), Serbia (73%), Bosnia and
Herzegovina (70%), Montenegro (48%) and Ukraine (40%) [4].

Oil is main fuel in electricity production for small insular countries: Malta
(99%) and Cyprus (93%). Gas is used mainly in the Netherlands (58%), Ireland and
Luxembourg (49%), Lithuania (47%) and Italy (39%) [3] as well as in Belarus (97%),
Moldova (95%), Azerbaijan (90%), Russia (49%), Turkey (44%) and Armenia (42%)
[4]. Other countries are based on nuclear energy: France (74%), Slovakia (55%),
Belgium and Hungary (51%), Sweden (43%), the Czech Republic (35%), Finland and
Slovenia (33%), Bulgaria (32%) [3] and also Ukraine (45%), Switzerland (37%) and
Armenia (29%) [4].

Hydropower is produced mainly in mountain countries: Austria (67%), Croatia
(60%), Latvia (47%), Sweden (40%), Slovenia (31%), Romania (26%) [3] as well as
in Albania (100%), Norway (97%), Georgia (74%), Iceland (70%), Switzerland
(57%) and Montenegro (52%) [4]. Other countries have significant share of wind
energy: Denmark (32%), Portugal (23%) and Spain (19%) [3] or geothermal energy:
Iceland (30% share of all renewable sources) [4].

Mercury concentration in coal. Hard coal and lignite are fossil fuels with the
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biggest mercury concentration. Most of mercury in coals (65-70%) is connected with
sulphur, mainly pyrite. Values reported for Europe show that mercury concentration
in hard coal is in the range 10-1500 ppb and in lignite in the range 20-1500 ppb [5].
Hg content in oils is generally several times smaller (average 4 ppb in Poland).

Average mercury concentration for Polish hard coals was 85 ppb and for lignite -
322 ppb [6]. In the past German coals had bigger Hg concentration (average 420 ppb)
than British coals (280 ppb). Ukrainian coals have anomalously high mercury content
in Donbas coalfield with average 2600 ppb for East Donbas (Krasnoarmeevsky coal-
bearing area) and 990 ppb for Donetsk-Makeevsky area. There are also coal-bearing
areas with smaller Hg concentration: Almaz-Marievsky (120 ppb) and Chistyakov-
Snezhnyansky (260 ppb). Similarly coal from Russian East Donets has increased
mercury content (750 ppb) [7, 8].

There are different methods for reduction of mercury emission from coal
combustion. First is fuel switching: replacement of high-sulphur coal by low-sulphur
one, increase of natural gas, oil and renewable energy sources use or importing
electricity. Other solution is coal washing in preparation plants to decrease sulphur and
mercury contents with average 21% efficiency. Remaining primary measures are non-
conventional combustion technologies as fluidized bed combustion (FBC) or low NOx
burners. Secondary measures include solutions for reduction of Hg concentration in
flue gases: de-dusting installations (electrostatic precipitators and fabric filters), flue
gas desulphurisation and injection of sorbents (activated carbon) [9].
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Passive method measurement of air pollution in air quality assessment in Poland
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VY naniil cTaTTi HABOAUTHCA MOPIBHSAHHS PE3yJIbTAaTIB BUMIPIOBAHHS 1IOKCUY a30Ty Ta
CIpUYHMCTOrO aHTIAPUIY MACHBHUM METOJOM, SIKMM BUKOPHUCTOBYETHCS JJIsl OIIHKH SKOCT1 B
paiioHax 3 HU3bKUM pIBHEM 3a0pyIHEHHS HaBKOJHUIIHBOIO CEPEOBUINA, @ TAKOK METOAOM
0e3MepepBHOTO MOTOKY SIK €TaJJOHHUM METOJOM, aJalTOBaHUM JAEIKUMHU MIXHAPOIHUMU
BUMIPIOBAIbHUMU CUCTEMAaMH.

KuarouoBi cjoBa: miokcua Cipku, TIOKCHA a30Ty, IACHBHUN METOJ, METOJ
0e3mepepBHOTO MOTOKY.

B nanHOIl crarbe NMPUBOIUTCS CpaBHEHHE PE3yJIbTATOB U3MEPEHHUs OKCHUIA a30Ta U
CEpPHUCTOTO AaHTUJPHUA TACCUBHBIM METOJOM, KOTOPbIM HCHONB3YyeTCs Uil OLEHKHU
KayecTBa B palioHaX C HHU3KUM YPOBHEM 3arpsi3HCHUsI OKpY’Kalolled Cpelbl, a TaKkKe
METOJIOM HEIPEPHIBHOTO MOTOKA KaK ATATIOHHBIM METOJIOM, aJlallTUPOBAHHBIM HEKOTOPHIMU
MEXIyHApOJHBIMU U3MEPUTEIbHBIMUA CUCTEMAMHU.

KiaroueBble cioBa: AHOKCHA cepbl, AMOKCHJ a30Ta, MACCUBHBIA METOJ, METOJ
HEIPEPHIBHOTO MOTOKA.

This article presents a comparison of the results of the measurement of nitrogen
dioxide and sulphur dioxide with the passive method, used to assess air quality in low
pollution areas, and the continuous flow method — recognised as a reference one by some
international networks.

Keywords: Sulphur dioxide, nitrogen dioxide, passive method, continuous flow
method.

Introduction

Air pollutants are emitted in numerous processes related to human activity. Once
emitted, the pollutants are transported across long distances, undergoing physical and
chemical change, effected by various factors, in the process. They determine the air
quality at their destination. The concentration of these pollutants is continuously
monitored as part of the atmospheric pollution monitoring effort. On the international
arena, it is carried out e.g. as part of Co-operative Programme for Monitoring and
Evaluation of the Long-range Transmission of Air Pollutants in Europe (also known
as EMEP - European Monitoring and Evaluation Programme) which operates under
the Convention on Long-range Transboundary Air Pollution signed in Geneva in
1979, in order to monitor and evaluate the transboundary transport of air pollutants.
On a national level, it is performed in Poland as part of the State Environmental
Monitoring Programme, in conformance with the Environmental Protection Law [1],
aiming among others to assess air quality throughout the country and evaluate the
long-term impact of air pollutants on geoecosystems.

This paper presents a comparison of the measurement results of primary air
pollutants i.e. nitrogen dioxide and sulphur dioxide, performed using two methods:
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the passive one and the continuous flow one at the “Puszcza Borecka” Integrated

Monitoring Station. The passive method, an inexpensive and easy one, can be used to

measure the concentration of the said pollutants in Poland to assess air quality in

areas qualified in the classification process as having the lowest pollution
concentration levels [1]. Due to its low measurement resolution (min. 1 month), the
passive method can be used to assess the average annual concentration of NO, and

SO, [2]. The continuous flow method is applied in atmosphere monitoring network

stations that operate under the EMEP programme, and is more expensive and

complicated than the passive method.

The “Puszcza Borecka” Integrated Monitoring Station is a research facility of
the Institute of Environmental Protection in Warsaw, located in the Warminsko-
Mazurskie voivodship, the Gizycko poviat, the commune of Kruklanki and the Diabla
Gora forestry authority. The research was launched in 1983 and since 1993 it is a part
of the following monitoring networks:

— the EMEP network, to which it supplies data on the concentration and deposition
of selected pollutants that reach the ground level,

— the ZMSP (Integrated Monitoring) network, to which it supplies data used to
determine the current state of the environment and monitor its changes caused by
the changing climate and anthropopressure,

— the regional (voivodship) monitoring network, as part of which it supplies
information to the Voivodship Environmental Protection Inspectorate in Olsztyn
on the concentration of selected air pollutants to evaluate air quality.

The measurement of NO, and SO, concentration is performed for all three
monitoring networks. However, the methodology differs depending on the network.
Two methods are being used to measure these pollutants: the passive method [4,5],
involving special samplers with an active substance, and the continuous flow method
developed by the Norwegian Institute for Air Research (NILU), using filter packages
(teflon and cellulose) as well as ceramic filters [3]. Below you will find a short
description of both methods, while the subsequent analytical part is devoted to a
comparison of the data gathered with them. It also discusses the usefulness of the
passive method for assessing air quality.

Research results from the “Puszcza Borecka” Integrated Monitoring Station
used in this paper were collected under the EMEP programme and the ZMSP
programme for the Chief Inspectorate for Environmental Protection, and financed by
the National Fund for Environmental Protection and Water Management.
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The Passive Method

When the information on the average monthly concentration values of NO, and
SO, is sufficient (it is then averaged to produce mean yearly values for air quality
assessment), the passive measurement method can be used. In this method, the
monitored gases diffuse or permeate into the sampler. They are then absorbed by an
absorbing element made of Whatman 1 Chr filter paper, soaked with 0.1 ml of a 20%
aqueous solution of triethanolamine (Figure 1).

HOLDER

MIDDLE PART

" ABSORBING
a— ELEMENT
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RING

RING WITH
POROUS
BARRIER
COVERING

Figure 1. Cross section and view of the sampler for SO, and NO, used in the
passive method

The mass of the retained constituent is proportional to its concentration in the air
and the time of exposure. Following the exposure, a chemical analysis of the
absorbed compounds is performed in a laboratory. This method was developed in the
Department of Analytical Chemistry of the Chemistry and Non-Organic Technology
Faculty of the Cracow University of Technology, based on the Japanese Amaya
measurement method [7], for two pollutants: nitrogen dioxide and sulphur dioxide.
The measurement of NO, concentration is performed using the spectrophotometric
method (in accordance with the PN 89/Z-04092/08 standard), while the SO,
concentration is determined using ion chromatography.

Passive method measurements have a high detection limit. In order to improve
the precision of measurements three samplers are used in a given measurement point.
The concentration of pollutants from a single exposure period is calculated as a mean
of the three results. The triple measurement increases the certainty of acquiring data
on concentration levels, should any of the samplers be damaged.

The Continuous Flow Method

Nitrogen dioxide is absorbed in a multichannel configuration (Figure 2a) on NaJ
impregnated ceramic filters, each of which is placed in a glass bulb (Figure 3a). In
this method, NO, samples are collected in an air flow of approx. 0.8 m’/day. The
diagram of the sampling system for sulphur dioxide is presented on Figure 2b, and
Figure 3b shows the structure of a filterpack, which collects samples in an airflow of
approx. 16 m’/day. Sulphur dioxide is absorbed on the second cellulose filter
impregnated with a KOH aqueous solution.
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—T

Figure 2a. Sampling system for Figure 2b. Sampling system for sulphur

nitrogen dioxide [3] dioxide and other pollutants [3]
1 — funnel, 2 — pump, 3 — capillary, 4 — 1 — funnel, 2 — filterpacks, 3 — solenoid
prefilter, 5 — gas meter, 6 — eight valve, 4 — air volume counters, 5 —
sampling lines, 7 — electomagnetic relay, 6 — gas meter, 7 — air pump, 8 —
valve timer, 9 — power switch

Tointake : : To pump

or manifold or magnetic valve

Figure 3a. Sintered glass filter in a glass Figure 3b. Two stage filter holder
bulb for NO, sampling [3] system with one aerosol filter and one
impregnated filter (the arrow marks
air inlet) [3]

The measurements of nitrogen dioxide and sulphur dioxide are taken in a daily
cycle. The filter is replaced daily at 06:00 UTC. Following exposure, the filters are
sent to a lab, which marks the content levels of the above pollutants. The continuous
flow method is adopted as a reference for the analysis below.

Analysis of the Measurement Results

The analysis focuses on a comparison of the results of nitrogen dioxide and
sulphur dioxide concentration measurements collected at the “Puszcza Borecka”
Integrated Monitoring Station in Diabla Goéra in the hydrological years 2003 — 2007
[8]. The daily concentration levels of NO, and SO, collected with the continuous flow
method had been averaged to mean monthly values and in this form were processed
further. The analysis used 51 measurements of mean monthly concentration levels of
NO, and 40 measurements of mean monthly concentration levels of SO, collected
using the passive and the reference methods. Results below the detection limit were
ignored. The analysis covers the period between 1 November 2002 until 31 October
2007. In this period, the following comparisons were made:
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— mean monthly concentration of nitrogen dioxide (N-NO,) and sulphur dioxide
(5-S0,)

— mean concentration of nitrogen dioxide (N-NO;) and sulphur dioxide (S-SO;) in
the warm season (May — October)

— mean concentration of nitrogen dioxide (N-NO;) and sulphur dioxide (S-SO;) in
the cold season (November — April)

— mean annual concentration of nitrogen dioxide (N-NO,) and sulphur dioxide
(5-S0,)

Monthly Values

The record of (N-NO;) concentration measured using the passive method and
(N-NO,) measured using the reference method as well as (N-NO,) measured using
the passive method and N-(NO,+ HNO;+NOj3) measured using the reference method
is presented in Figure 4.

a c 3:0 [E=toss|
; /%‘ . % —— Suma N ret ?f\ A

Figure 4. Concentration of nitrogen oxygen compounds measured with the
passive and the reference method and the relative differences of these
results

As demonstrated by concentration results of N-NO, on the graph (Figure 4a), the
values measured with the reference method are less variable than those measured
with the passive method and are usually much lower. The relative differences
(relative to the concentration measured with the reference method) between
concentration levels measured with the passive method and concentration levels
measured with the reference method vary between -350% and +52% (Figure 4b). The
biggest differences in concentration levels occur in late autumn: November —
December. The records of nitrogen totals in oxygen compounds: nitrogen dioxide
NO,, HNO; and nitrate ion NO; are slightly different. Here, the records of
concentration levels determined with both methods are much more concurrent
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(Figure 4c). The relative differences between concentration levels measured with
both methods (Figure 4d) vary between -95% and 79%. In this case, one cannot say
that there are any recurring months with major differences as it was the case with the
comparison of only nitrogen dioxide concentration levels. With such comparable
concentration levels of nitrogen contained in oxygen compounds, the records are very
similar.

Statistical tests were performed to compare the concentration of nitrogen dioxide
N-NO, measured with the passive and reference method and the concentration levels
of N-NO, measured with the passive method and the totals of nitrogen oxygen
compounds N-(NO,+HNO;+NO;) measured with the reference method. The
comparison focused on variance, the mean value and results of individual
measurements compared in pairs. For both series of measurements, the variances
differed significantly (Table 1). The mean values of series of measurements and the
values of individual results compared in pairs differed only for N-NO, measurements
with both methods. The mean values and the values of individual results compared in
pairs did not differ significantly for the compared series of passive measurements of
N-NO, and the N total recorded with the reference measurements.

Table 1.
Statistics of the comparison of the measurements of N-NO, and the total of
N-(NO,+NO3) concentration levels

Comparison of concentration of Comparison of concentration of N total
N-NO;, (ref.) and N-NO, (pas.) (ref.) and N-NO, (pas.)
Comparison of the variance of 2 Comparison of the variance of 2
samples - test F samples - test F
Two sided test Two sided test
Confidence level: 99% Confidence level: 99%
Variances of the samples differ Variances of the samples differ
significantly. significantly.
P =100% P=99.51%

Fexp=8.091, Firy(99%, 44, 44)=2.206 | Fexy=2.377, Fiuyi(99%, 44, 44)=2.206

Comparison of the mean values of 2 | Comparison of the mean values of 2

samples samples

Two sided test Two sided test

Confidence level: 99% Confidence level: 99%
Mean values of samples Mean values of samples do
differ significantly. not differ significantly.

P =100% P =33.04%

texp=.673, tiryt(99%, texp=0.428, tiryt(99%,
54)=2.670 75)=2.643
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Comparison of the value of 2 samples
in pairs

Two sided test

Confidence level: 99%

Sample values in pairs

Comparison of the value of 2 samples
in pairs

Two sided test

Confidence level: 99%

Sample values in pairs do not differ significantly.

differ significantly P =47.64%

P =100%. texp=0.643, tiry:(99%, 44)=2.692
texp=7.057, tiryt(99%,

44)=2.692

Just as in the case of nitrogen oxygen compounds, the concentration levels of S-
SO, measured with the passive and the reference method were compared together
with S-SO, measured with the passive method and the total of sulphur compounds S-
(S80,+S0,4) measured with the reference method. The records of these concentration
levels form a slightly different pattern than it is the case with nitrogen oxygen
compounds (Figure 5).

Figure 5. Concentration of sulphur compounds measured with the passive
method and the reference method and the relative differences of these
results

The values of S-SO, concentration measured with the passive method are very
similar to those measured with the reference method (Figure 5a).

The relative differences in S-SO, concentration measured with the passive and
the reference method vary between -567% and +86%, with a vast majority of relative
differences enclosed in the brackets of +£100%. Only four rersults in the period under
analysis exceed these limits (June, July, August and October 2005) (Figure 5b). The
situation is slightly different with a comparison of S-SO, concentration measured
with the passive method and the total of sulphur compounds S-(SO,+SO,) measured
with the reference method (Figure 5c). In this case, the sulphur concentration
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measured with the reference method significantly exceeds the sulphur concentration
measured with the passive method. The variability of relative differences in
concentration varies between -267% and +321% (Figure 5d). Only three results of

concentration levels measured with the

passive method significantly exceed the

values of concentration levels measured with the reference method (July, August and
October 2005). In other cases the concentration of the total of sulphur compounds
measured with the reference method significantly exceeds the S-SO, concentration

measured with the passive method.

Just as for nitrogen compounds, statistical tests were performed to compare the
concentration of sulphur dioxide S-SO, measured with the passive and the reference
method as well as S-SO, measured with the passive method and the concentration of
the total of sulphur compounds S-(SO,+SO,4) measured with the reference method.

The comparison for the passive and the re

ference measurements focused on variance,

the mean value and the results of individual measurements compared in pairs. For
both series of measurements the variances, mean values of series of measurements
and the comparison of individual results in pairs did not differ significantly (Table 2).
In the comparison of S-SO, and S-(SO,+S0O,), the variances of both series did not
differ significantly, while the mean values and the values of individual results

compared in pairs did differ significantly.

Table 2.

Statistics of the comparison of the measurements of S-SO, and the total of

S-(S0,+S0,)

concentration

Comparison of concentration of
S-SO, (ref.) and S-SO, (pas.)

Comparison of concentration of
The total of S (ref.) and S-SO, (pas.)

Comparison of the variance of 2
samples - test F

Two sided test

Confidence level: 99%

Variances of samples do not differ signi
P =27.6%
Fexp=1.119, Fiyi(99%, 40, 40)=2.296

Comparison of the variance of 2
samples - test F

Two sided test

Confidence level: 99%

fivantlyces of samples do not differ signifj
P =95.53%
Fexp=1.905, Fiyi(99%, 40, 40)=2.296

icantly.

Comparison of the mean values of 2
samples

Two sided test

Confidence level: 99%

Mean values of samples do not
differ significantly.

P =20.49%

Comparison of the mean values of 2
samples

Two sided test

Confidence level: 99%

Mean values of samples differ
significantly.
P =99.99%

texp=0.261, tiry:(99%, 80)=2.639

texp=4.000, tiry:(99%, 80)=2.639
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Comparison of values of 2 samples in
pairs

Two sided test

Confidence level: 99%

Values of samples in pairs do not
differ significantly.

P=47.13%

texp=0.636, tiry(99%, 40)=2.705

Comparison of values of 2 samples in
pairs

Two sided test

Confidence level: 99%

Values of samples in pairs differ
significantly

P = 100%.

texp=7.920, tiry(99%, 40)=2.705

Warm and Cold Season

Considering the results of the analysis carried out in the previous part of this paper,
only the results of passive and reference measurements of the concentration of N-NO,
and N-(NO,+HNO5+NOs) and S-SO; in the cold (November-April) and warm (May-
October) seasons of the period 2003 — 2007 will be used for further study.

Figure 6 presents the records of mean concentrations for the cold and warm
seasons respectively. The mean concentrations of nitrogen dioxide in the warm
season were very similar when measured with both methods (Figure 6a). The values
slightly differed only in 2006 and 2007. In the warm season, the mean concentration
levels of sulphur dioxide in the years 2003 — 2007 measured with the passive and the
reference method did not demonstrate any specific correlation (Figure 6¢). In the
warm seasons of 2003 and 2004 as well as 2006 and 2007, higher concentration
values came from measurements performed with the reference method. Only in the
warm season of 2005 was the concentration measured with the passive method higher
than that taken with the reference method.
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Substantial differences of concentration levels during the cold season were
measured for nitrogen dioxide (Figure 6d). Here, throughout the entire period of 2003
— 2007 the concentration values measured with the passive method were much higher
than those recorded with the reference method. The difference in concentration levels
was lowest in 2005. The mean concentration values in the cold season for nitrogen
dioxide measured with the passive method and the total of nitrogen oxygen
compounds measured with the reference method had a different pattern of changes
(Figure 5e). Here, the concentration values were similar in the years 2003, 2004,
2006 and 2007, and differed significantly only in 2005. In the cold season, it was
noted that after the years 2003 and 2004, when the concentration of S-SO, measured
with the passive method had been on average higher than those measured with the
reference method, the trend was reversed in the subsequent years (Figure 6f).

Mean Annual Concentration

The mean concentration records of nitrogen dioxide and the total of nitrogen
oxygen compounds as well as sulphur dioxide are presented in Figure 7. The
diagrams in Figures 7a, 7b and 7c present the mean annual concentration records of
N-NO, and N-(NO,+HNO;+NO;) and S-SO,, while the diagrams in Figures 7d, 7e
and 7f present the relative differences in mean annual concentration levels of the
above compounds. The mean annual concentration of N-NO, measured with the
passive and the reference method differ by -20 to -110% (the passive method
underestimates the results). The situation is much better with the measurement of N-
NO, with the passive method and N-(NO,+HNO;+NOs3) with the reference method.
Here, the passive method differs from the reference method only by 45 to -15%. The
consistency of S-SO, concentration records is quite good. The relative differences
between the reference measurement and the passive measurement for four years are
within the bracket of £20%, and exceed these limits only in 2007.
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Figure 7. Mean annual concentration of nitrogen and sulphur compounds in 2003 — 2005
a—NO, b—N-(NO,+NO;), c — SO,, d— relative differences NO,, e — relative
differences N-(NO,+NQjs), f— relative differences SO..

Discussion of Results

The measurements at the “Puszcza Borecka” Integrated Monitoring Station are
taken in the conditions of exceptionally low concentration of both nitrogen dioxide
and sulphur dioxide, which represent the background of air pollution. The
conclusions one can draw from this analysis may apply to stations with similar
concentration levels. In the future, it would certainly be useful for the analysis to
include stations where much higher nitrogen dioxide and sulphur dioxide
concentration levels are recorded.

Finally, the following conclusions can be drawn from the presented analysis:

— passive measurement of N-NO, concentration overestimates the values compared
to the reference measurement of N-NO, concentration by up to 350% for mean
monthly values — particularly in the cold season;

— statistical analysis points to significant differences in variance, mean values and
results compared in pairs with the measurement of the mean monthly
concentration of N-NO, with both methods;

— passive and reference measurements of S-SO, demonstrate a big similarity of
mean monthly values. Statistical analysis points to the absence of significant
differences in variance, mean values and results compared in pairs with
measurements taken with both methods;

95



EkonoriyHi npobnemu HaBKONULLHBLOrO cepeaoBMmLLa

— the records of mean monthly concentration of S-SO, measured with the passive
method and the total S measured with the reference method differ significantly by
up to £350%;

— a good accordance of mean annual concentration of S-SO, as well as N-NO, and
N-(NO,+HNO3+NOj3) measured with the passive and the reference methods is
clearly visible.

Recapitulating, the passive method of S-SO, measurement produces mean
annual concentration values close to the reference method and can successfully be
applied for air quality assessment in areas qualified in the classification process as
having the lowest concentration levels.

This is not entirely true for N-NO, however. The analysis suggests that the
passive method measures the concentration of the total of oxygen compounds rather
than just nitrogen dioxide — and it is the measurement of the latter that is required by
the Polish air quality assessment regulations.
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Wojewodka D.
Assessment of Toxicity by Wastewater from Food Production

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

ExoTokcuuHi TeCcTH CTIYHHUX BOJA BiJ] BHUPOOHMIITBA XapuyoOBHX MPOAYKTIB OylH
BUKOHaHI. Tectu BKiItouanu jetanbHl TecTH (7Toxkit), TECTH POCTYHHS BOJIOPOCTEH, TECTH
TOKCUYHOCTI pHO, (hepMEHTATUBHUN TEeCT raJbMyBaHHsS Ha Oaktepii (Lumistox) 1 TecTH
reHoTokcH4YHOCTI (SOS Chromotest). Kpim Toro, s TecT-3pa3KiB CTIYHUX BOJA Oynu
BHU3HAYEHI 3HAUEHHS 1HJeKCY TOKcuuHOCTI PEEP 1 WRISW.

Cepen BUKOpHUCTAHUX 0101HAMKATOPIB, PaKOMOII0H1 1 BOJOPOCTI BUSBHINCA HAMOLIBIII
YyTIUBUMHU. [ '€HOTOKCHMYHICTH CTIYHHUX BOJ| HE BHSBICHA. 3HaueHHs iHAekcy PEEP
MEPEeBUIINIIO piBeHb 3 (CepelHs TOKCUYHICTh) 1 3HaueHHA iHJekcy WRISW nepeBuiinio
piBeHb 15 (cepenHs TOKCUYHICTB).

KarouoBi caoBa: cTiyHi Boau  BiA BHUPOOHMLTBA XapYOBHX MPOAYKTIB,
€KOTOKCHYHICTb, OI[IHKA TOKCHYHOCTI

DKOTOKCUYHBIE TECThl CTOYHBIX BOJl OT MPOM3BOACTBA IMUILEBBIX MPOIYKTOB OBLIU
BBITIOJTHEHBI. TeCThl BKIIIOYANIN JieTanbHbIe TeCThl (7T0xkit), TECTBI POCTYHHSI BOJOPOCIEH,
TECThl TOKCHYHOCTH PbIO, EepMEHTATUBHBIN TECT TOPMOXKEHHs Ha Oaktepuu (Lumistox) u
TecThl TeHOTOKcHuUHOCTH (SOS Chromotest). Kpome Toro, st TeCT-00pa3iioB CTOUYHBIX BOJI
OBLITH OTIpeieJICHbI 3HaUeHUs UHAeKca TokcuuHoctu PEEP u WRISW.

Cpean MCHONB30BAHHBIX OMOMHAMKATOPOB, pakooOpa3Hble UM BOJOPOCIN OKA3aJIHUCh
HauOoJee 4YyBCTBUTEIbHBIMHU. [ €HOTOKCMYHOCTh CTOYHBIX BOJ HE BBISBJIEHO. 3HAa4YECHHE
unaekca PEEP npeBbICUIIO YPOBEHb 3 (CpeHsis TOKCUYHOCTD) U 3HaueHue uHaekca WRISW
MPEBBICUIIO YPOBEHb 15 (CpenHssi TOKCUYHOCTb ).

KialoueBble cji0Ba: CTOYHBIE BOJbI OT MPOM3BOJCTBA MHUIIEBBIX MPOIYKTOB,
HSKOTOKCHUYHOCTH, OLIEHKA TOKCUYHOCTH

Ecotoxicity tests of wastewater from food production have been performed. The
battery of test used lethal test - Toxkit, growth test on the alga, lethal test on the fish,
enzymatic inhibition test on the bacteria — Lumistox and genotoxicity test — SOS
Chromotest. Moreover, for the tested samples of effluents, the values of the toxicity index
PEEP and WRISW have been determined.

Among the used bioindicators, crustaceans and algae proved to be the most sensitive.
In no case was genotoxic activity of effluent tested observed. The values of PEEP index
exceeded the level of 3 (medium toxic) and the values of WRISW index exceeded the level
of 15 (average toxic).

Keywords: wastewater from food production, ecotoxicity, assessment of toxicity

Introduction

According to the Water Framework Directive - water is not a commercial
product like any other, but rather inherited good that must be protected, defended and
treated as such. The main objectives of the Water Framework Directive are: meet the
water needs of the population, agriculture and industry; protection of water and
ecosystems are in good condition; improving water quality and the health of
ecosystems degraded; reduce pollution of groundwater. In the environment there are
more than 100 000 toxic substances. This shows that over 99% of toxic substances
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remain outside the system of monitoring of the chemical. This directly affects the risk
of underestimating the dangers of the impact of these substances on aquatic biota. Of
course, due to the limitations of analytical methods and costly (particularly with
respect to substances present in very low concentrations) is not possible to carry out
monitoring studies in a very wide range. The solution to this problem is to assess the
toxicology testing harm both the individual compounds and mixtures thereof.
Implementation of ecotoxicological analysis is relatively cheap, and using a battery
of tests can also take into account the cumulative effect of some chemicals in the food
chain.

Materials and Methods

Waste water from the food came from the departments of production of yoghurt
and homogenized cheese. Due to the low pH of the toxicological studies were also
performed on the wastewater to neutralize it, to exclude their toxicity due to low pH.

The tested effluents samples were analyzed for the following parameters:
oxygen demand (CODc¢; [1], BODs [2]), content of Nyua [3], Nnoz2 [4], Nvos [S], Pros
[6] and pH.

Toxicity tests comprised a battery of the following tests: enzymatic Lumistox
[7] on the bacteria Vibrio fisheri, chronic test on the green alga Scenedesmus
quadricauda [8], genotoxicity test of SOS Chromotest [9] on the bacteria Escherichia
coli, acute lethal test on the crustaceans Daphnia magna (Daphtoxit F) [10] and
Thamnocephalus platyurus (Thamnotoxkit F) [11] and acute lethal test on the fish
Lebistes reticulatus [12].

Biodegradation test for the purpose of determining the PEEP index, were carried
out in beakers in aerobic conditions at constant aeration using pump type Tetratec Ap
80 Tetra Werke for the duration of 5 days.

The PEEP (Potential Ecotoxic Effect Probe) index was calculated according to
the methodology proposed by Costan et al [13] The assessment of effluents’ toxicity
was based on the PEEP index shown in Table 1.

Table 1.
Assessment of effluents toxicity according to the values of PEEP index
Values of PEEP index Assessment of effluents toxicity
0-2 Non — toxic
>2-5 Medium toxic
>5-10 Toxic
>10 Highly toxic

The assessment of effluents’ toxicity was based on the WRISW (Wastewater
Risk Index for Surface Water) [14] index shown in Table 2.

Table 2.
Assessment of effluents toxicity according to the values of WRISW index
The level of risk WRISW
Negligible <5
Low >5 - <15
Average >15 -<40
High >4(0 - <80
Very high >80
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Results
The results of chemical analyses of wastewater are presented in Table 3.
Table 3.
Chemical characteristics of waste water from food production
Number | Type of =55 BOD NParame;?rs N P
oftest | effluent | "5 1 | g o1 | [me] | [me] | [me] | [mey | PH
| B 4213 2350 6,81 |3,87 52,2 |17,7 |40
A 3400 960 1,55 |3,43 50,1 10,16 |62
) B 3382 2100 15,2 | 1,41 18,5 24,9 |4,0
A 2760 1850 24 10,007 20,8 [7,8 6,0
3 B 3400 2200 10,3 12,02 (204 |19,2 4,0
A 2820 1400 1,1 1,05 22,1 |1,5 |60
4 B 3800 2150 148 1,52 24,5 29,3 |42
A 2600 1500 2,0 10,07 ]250 |85 |6,1
5 B 3620 2100 124 | 1,98 1232 |18,6 |40
A 2720 1600 1,9 0,12 26,1 (22 |63

B — before the biodegradation
A — after the biodegradation

The waste water exhibited considerable content of organic compounds, which is
confirmed by high values of COD and BOD which varied between 3400-4213 mg
02/l and 2100 — 2350 mg O2/1 before the biodegradation and 2600 — 3400 mg O2/1
and 960 — 1850 mg O2/1 respectively. It was noticed that the 5-day biodegradation
substantially decreased the values of contamination indicators COD to 32% and BOD
to 59%. Analysis of the contents of the various forms of nitrogen showed the highest
content of Nyo3 amounted to 52,2 mg/l.

The results of toxicological tests are given in tables 4.

Table 4.
The values of acute toxicity units TU,
Acute toxicity units TU,
Kind of assay | Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
B A B A B A B A B A
L. reticulatus | 7,46 | 2,53 | 5,95 2,28 | 6,49 | 2,41 | 6,76 | 3,06 3,12
(4,57) (5,0) (5,49) (5,23)
Daphtoxkit 23,8 | 3,04 | 28,6 | 3,74 | 33,3 |3,97 | 26,3 | 4,18 4,11
(11,1) (12,4) (13,0) (12,5)
Thamnotoxkit | 88,5 | 6,71 | 106 | 8,69 | 118 |9,26 | 154 | 10,5 10,9
(12,9) (13,3) (18,9) (16,4)
Lumistox <1,2[<1,2| <1,2 |<1,2| <1,2 |<1,2| <1,2 | <1,2 | <1,2 | <1,2
SOS 0 0 0 0 0 0 0 0 0 0
Chromotest
S. 21,9 | 12,7 | 34,5 | 13,3 | 33,1 | 154 | 40 20 20,8
quadricauda (17,2) (19,2) (22,2) (20,4)

B — before the biodegradation
A — after the biodegradation
() - waste water after neutralization
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Effluent from food production turned out to be toxic for the bioindicators. For
raw waste water without the neutralization of the most sensitive bioindicator proved
crustaceans Thamnocephalus platyurus. The values of TU, ranged between 88,5 —
154. A similar sensibility characterized by algae Selenastrum quadricauda and
crustaceans Daphnia magna. The waste water after preliminary neutralization less
toxicity was observed in relation to the bioindicators. For this type of waste water
proved the most sensitive algae - TU, = 17,2-22,2. Fish Lebistes reticulatus initial
neutralization process showed no significant decrease harm. Not noticed the effect of
the toxicity of the waste water in case of a Lumistox test. After the process of
biodegradation the toxicity dropped in particular in relation to Selenastrum
quadricauda, Thamnocephalus platyurus, Daphnia magna. the most sensitive
bioindicators for waste water after biodegradation was algae (TU,=12,7-20,8). The
SOS Chromotest showed that effluents before and after biodegradation did not
contain any genotoxic, pro- and mutagenic compounds for Escherichia coli and that
they did not influence the activity of alkaline phosphatase. In addition, there were
significant negative the Pearson correlations coefficients between the values COD
and BODs and results of toxicological test on fish (-0,92 and -0,9 respectively) before
biodegradation. After biodegradation process were significant correlations between
the values COD and results of toxicological tests on crustaceans (Daphtoxkit,
Thamnotoxkit).

The calculated values of the PEEP index for waste water for food production
showed that they are medium toxic (PEEP=3,0 — 3,6). The calculated values of the
WRISW index for effluent showed that they are average toxic (WRISW =15,5 —
19,5). The values according to the PEEP index and according to WRISW differ
because the PEEP index takes into account the process of effluent biodegradation and
their amount.

Conclusions

Changes in production processes and the creation of more and more chemicals
impinge on the quantity and quality of sewage that are released into the environment.
Commonly used methods of physical, chemical and biological wastewater treatment
facilities are unable to cope with the substances present in very small concentrations.

The situation is also complicated processes of bioaccumulation and synergistic
effect of substances occurring in the reaction between toxic substances. The result is
a lack of control and monitoring of toxic substances that enter the environment only
on the basis of analyzes of the physico-chemical properties. The solution to this
problem could be the introduction of toxicological studies of complementary
physico-chemical monitoring. These tests are much cheaper compared to the
advanced procedures for chemical analysis and to easily permit to determine the
toxicity of waste water. In a situation such wastewater discharges do not adversely
affect aquatic biota, at any level of trophic biocenoses. In addition, such research may
be essential for determining the harmfulness of mixtures of unknown or proprietary
compositions.

Both in the past, so in the present, ensuring adequate quality water for the
population and the effective protection of the environment was and is one of the most
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important challenges in environmental engineering, especially in the era of new
environmental threats arising from the development of industrial civilization,
unlimited consumption growth and the degradation of the importance parts of the
environment in the past.
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VK 581.524.34(477.74)
bonnapenko E.IO.

CoBpeMeHHBII YPOBeHb TPaHC(OPMALUK BOAOPA3/1eJI0B Mexaypeubs InecTp -
TunuryJa

Ooecckutl HayuonanvbHwlll yrueepcumem um. . U. Meunuxosa, Yxpauna

There is analyzed a flora of anthropogenic transformed watersheds of lower Dnestr —
Tiligul. Systematic description different hemeroby of species is set. It is exposed, that most
species are eu- and polyhemerobs. The amount of species makes from 60,0% to 80,0% in
the spectrums of dominants families. In depending from the anthropogenic loading degree,
there was shown likeness in the spectrum the dominant families, with similar spectrums for
naturally and synanthropic floras of Ukraine.

Key words: group plants of hemeroby, systematic analysis, watersheds lower Dnester
— Tiligul.

[Tpoananu3upoBaHa (opa aHTPONOIEHHO TPaHC()POPMUPOBAHHBIX BOAOPA3AEIOB B
HU30BbAX Mexaypeubs [JHectp — Tuinryn. YcraHoOBIIEHa CUCTEMAaTUYECKAst CTPYKTYypa [UIs
BUJIOB B TPYMIIaX pa3HOi remepooun. BeIsiBiIeHO, 4TO OONBIIMHCTBO BUIOB SIBISIFOTCS 3y- U
nonuremepo6amu. KonnuecTBo BUOB B CIEKTpax AOMUHUPYIOLIIUX ceMeicTB — oT 60,0%
o 80,0%. B 3aBucMMOCTM OT CTENEHM AaHTPOIIOIE€HHOW Harpy3ku, B CIIEKTpE
JOMUHUPYIOIIMX CEMEWUCTB, IOKa3aHO CXOJCTBO C AaHAJIOTMYHBIMM CIEKTpaMu JJis
€CTECTBEHHOM UJIM CHHAHTPOMHOU (hjiop YKpauHbI.

KiroueBble ciioBa: remepoOus BUAOB, CUCTEMAaTHUYECKHI aHalW3, BOJOPA3/Eib,
Huectp - Tuinryn

[IpoananizoBaHo (opy aHTPOIOT€HHO TPaHCPOPMOBAHUX BOAOIUIB IMOHU33S
Mexupivust [uicrep — Twiryn. BceTaHOBIEHO cHCTEeMAaTW4YHY CTPYKTYpy M BUAIB Y
rpynax pi3Hoi remepo06ii. BusBieno, mo OUIbIIICTh BUIIB € €y- Ta MHOJIreMepoOamH.
Kinpkicth BUAIB y criekTpax JoMiHyrouux poauH — Big 60,0% mo 80,0%. B 3anexHocTi Big
CTYIIEHS aHTPOIIOI'€HHOI'O HAaBAaHTAXEHHS, Y CIIEKTPl JOMIHYIOUUX POJIMH HasiBHA CXOXICTh
3 aHAJIOTIYHUMHU CIIEKTPAaMHU JUIsl IPUPOIHOI 00 CUHAHTPONHOI (pyiopamMu YKpaiHu.

KuarouoBi cioBa: remepoOisi BUIIIB, CUCTEMaTUYHUN aHami3, Bojonainu, [luictep —
Tumiryn

[IpakTHuecKkd BCS CyXOJOJbHAs YacTh TEPPUTOPUU B Mexaypeube JlHectp —
Tumuryn, B TOM WM HWHOW CTENEHM, SABIETCS HU3MEHEHHOW BPEMEHHBIMHU WU
MOCTOSIHHO JICHCTBYIOIIMMU TIPOSIBICHUSIMU aHTPOTIOTEHHOro ¢akTopa (pekpeanus,
nacTOUIHAS HArpy3Ka, CTPOUTENILCTBO, DKCIUTyaTallus arpoyrojuid, TPaHCIIOPTHBIC
nyTd cooOmienus u mnp.) [bonmapenko, 2015]. OgHuM W3 mokaszaTeneil ypOBHS
AHTPOINIOTE€HHOW HArpy3kd B HHU30BbIAX Mexaypeubs {nectp — Tunuryn, sBiseTcs
CTENEHb TeMEPOOHOCTH OTACIBHBIX JIOKAJbHBIX (IJIOpP, TUMMYHBIX [JII pPETHOHA
[bonnapenko, Bacunbsera, 2010a, 201006, 20108].

[enbro paboTHI OBLUIO OMPEACIUTH CUCTEMATHIECKUE OCOOCHHOCTH TPYII BUJIOB
BBICIIIUX COCYIUCTBIX PACTCHHI pa3HOM CTeneHW TemMepoOMH Ha BoJOpasenax
Mexaypeubs [nectp — Tunuryn. OObEKTOM HCCIIEIOBaHUS SBISETCS COBPEMEHHOE
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COCTOSIHME BOJOpA3AeiI0B HU30BUU Mexaypeubs [uectp — Twurymn. Ilpeagmerom —
CHUCTEMAaTHYeCKasl CTPYKTypa sl TPYII BUJIOB pa3HOM CTENEHU reMepoOuu.

Tepputopuss  BojopasznenoB  MeXaypeubs, B  rpanumax  Ogecckoro
reo00TAaHMYECKOT0 OKpYra 3JIaKOBBIX W TOJBIHHO-3JIAKOBBIX CTEMEH, 3aCOJIEHHBIX
JYrOB, COJIOHYAKOB M PACTUTEIBLHOCTH KapOOHATHBIX OOHaXeHWH oO0cienoBaHa B
nepuoa 2002 — 2014 rr. [dinyx, ensar-Coconko, 2003].

Ha ocHoBaHMM AE€TAJIBHOTO HW3YYEHHS YYAaCTKOB JIOKAJIW3AaIlMU BBISBICHHBIX
BUJIOB PACTEHHI pernuoHaabHON (DJIOPHI, B COOTBETCTBUU C KJIACCAMU aHTPOIIOTCHHO
TpaHC(HOPMUPOBAHHBIX IKOCUCTEM, YCTAHOBJICHBI KaTETOPUU reMepoOuu JJIsi BUIAOB
dbnopsl Bogopaszaenos [buonnnukanus, 1988; bypna, Hinyx, 2003]. Pacnpenenenue
BUJIOB B ceMelicTBax npuHATo coriacHo S. L. Mosyakin, M. M. Fedoronchuk [1999].

st puiopsl HU30BUIM Mexypeubst JIHeCTp — THIHMTys BBISBICHO OTHOCUTEIIHHO
PaBHOMEpPHOE pacipe/ieieHUe BUIOB IO KAaTETOPHUSM UX remepoOuu. JJoMUHUPYIOT
9y- U noauremepoOsl. Mx aGCcooTHBIE MTOKa3aTeNd B TPyNIax — HECKOJIBKO BHIIIIE,
M0 CPAaBHEHMIO CO CXOJIHBIMU MOKa3aTeNsAMH JIJ1sl (bJIophl Bojiopaszenos (Tadi. 1).

Tabnuya 1.
Pacnpenesenne Bu0B (GJIopbl MeKIypedbsi 32 KATETOPHSIMH TeMepo0un
I'pynimsl Mexnypeube ‘ Bonopasaensl
KOJIMYECTBO BHJIOB
a0COIIOTHOE % a0COIIOTHOE %
OmnuroreMepoObI 206 23.9 64 11,9
Me3zoremepoOsI 184 21,4 76 14,2
DyremepoObl 244 28,3 192 35,8
[TonuremepoObI 228 26,5 205 38,2
Bcero 862 100,0 537 100,0

Jis ¢Gaopsl BOIOpAa3ieioB, NPOLEHTHOE COAEP)KAHUE KOJIMYECTBA BUIOB B
yKa3aHHBIX TPYMNNax BbIIE MO pAAy NOPUYUH: HA BoJOpaszfenax KOJIMYECTBO
COXPAHMBIIMXCA YYacCTKOB C €CTECTBEHHOM (hjopoil KpailHE OrpaHMYEHO U Kak
CIIECTBUE — MEHbIIE aOCONIOTHOE YHUCIO BHJOB, IO CPAaBHEHHIO C (IIOpoH
MEXIYypeubsl.

Buner ¢gnopsl BogopasnenoB otHocsTcs K 80 cemeiicTBaM. YCTaHOBIIEHO, UTO
HauOobllee pa3HOOOpa3ue CEMEWCTB MpUCYLIE TIpyMIe 3yreMepoOoB, BUAOB —
rpynne noaureMepoOoB (Tabi. 2), T.e. JOMUHUPYIOT BUIbl PACTEHUN, XapaKTEpHbIC
JUISl CYIIECTBEHHO M3MEHEHHBIX MecToOOUTaHUM. J[aHHbIE, B 11€JIOM MOATBEPKIAIOT
JaXe BU3YAJIbHYIO CYIIECTBEHHYIO TpaHC(HOpPMALMIO BOJAOPA3/AEIOB HU30BUH
Mexaypeubs Jlnectp — Tunuryi.

OpHako HEOONBIIOE KOJIMYECTBO MPUCYTCTBYIOIIMX Ha  BOAOpasAeiax
OJIUTOreMepo0OB  SBJISETCS NPU3HAKOM  CYIIECTBOBAaHUS  3[1€Ch  OTJEIbHBIX
JIOKAJIUTETOB TMPUPOAHON Quiopsl (OTporu Oajnok, OBpard, €CTECTBEHHbIE W
MOJIyECTECTBEHHBIE IPEBECHO-KYCTAPHUKOBBIE LIEHO3bI U TIP.).
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Tabnuya 2.
CucreMaTH4ecKHii CIEKTP B rPyNnax reMepoouu AJsi BOJIOPa3IeioB
OTaenbl U KIacchl ['pynmsl BUIOB 10 X TEMEPOOUHT
OJIMIO- ‘ Me€30- ‘ 9y- ‘ TOJIH-
[TponeHTHOE KOIMYECTBO CEMEHCTB /BHIOB
Magnoliophyta 100,0/100,0 | 97,1/98,7 98,1/99,5 100,0/100,0
Magnoliopsida 75,9/82,8 79,4/79,0 83,0/84.,9 85,4/85,9
Liliopsida 24,1/14,6 17,7/19,7 15,1/14,6 14,6/14,1
Pinophyta - 2,9/1,3 1,9/ 0,5 -
Pinopsida - - 1,9/ 0,5 -
Gnetopsida - 2,9/1,3 - -
Bcero (a0c. uncno) 29/64 34/76 53/192 41/205

JlomuHMpYyIOlIee KOJTUYECTBO BUJIOB OTHOCUTCS K oTAeny Magnoliophyta. Jlons
BUJIOB B KJIACC€ OJHOJOJBHBIX COXpaHseTCsl CTaOMIBLHOM BO BCEX IpyIax, KpoMe
Me3oremepo0oB. Mx xonuuectBo 31ech — 10 20,0%. B 1ienom, cooTHomeHue oqHo- 1
IBYAOJBHBIX cocTaBisgeT oT 1:4,0 (me30-) mo 1:5,7 (omwmro-), 1: 5,8 (3y-) u 1:6,1
(monuremepoOsl). Takum 00pa3oM, TOJYyYEHHBIE JIAHHBIE HAXOIATCS MEXKIY
aHAJIOTUYHBIMU TIOKa3aTeNsIMU s ectecTBeHHOM (1:4,3) u cuHanTpomHO# (ropamu
VYkpaunsl (1:8,4) [Onpenenutens, 1987; [Ipotonomnosa, 1991].

JUis  KaXkaoW Tpynmbsl BHAOB IO CTEHNEHW TeMEPOOWH, OBLIM BBIICICHBI
nomuHHupytonme cemeictea (12-13).  VYcTaHOBIEHO, YTO TOCHOJCTBYIOIIME
ceMeicTBa B rpymie oauroremepo6os coaepxat 39 suaos (60,1%), mezoremepoOoB
— 52 (71,1%), syremepo6oB — 135 (70,0%), nmonmuremepo6oB — 164 (80,0%). Takum
o0pa3oM, coXpaHseTcsd TEHACHIMS K YBEJIMYCHHIO KOJHUYECTBA BHUAOB B
JOMUHHUPYIOIINX CEMEUCTBAX, MO MEPEe TOBBIIICHUS aHTPOIIOTCHHONW Harpy3KH, T.C.
yBEJIMUEHUS CTeNeHu remepoOHocTH ydacTkoB [IIporomomosa, 1991; Moiicuenko,
2011; bonpapenko, 2015].

OTnuyaeTcs HE TOJNBKO KOJIMYECTBEHHBIM COCTAaB CIIEKTpa JIOMUHHUPYIOIIUX
CEMENCTB, HO W KauecTBeHHbIM. Ecnu rpynnbel onuro- u Me3oreMepoOoB
MPEJCTaBICHb MPEUMYIIECTBEHHO CEMEHCTBAMHU THIHYHBIMHU JJISI €CTECTBEHHOM
¢bnopel Ykpaunsl (Tabn. 2), TO sl TPYHIbl HOJUTEMEpPOOOB, JOMHHUPYIOIIKE
CEeMEICTB, B 3HAYMUTEIBHOW Mepe TMPECTABICHb TUIUYHBIMU CEeMEHCTBaMU
cuHaHTponHoil ¢iopel Ykpauusl [[Ipotononosa, 1991]. B nanHoMm ciyudae BakHO
BBICOKOE TIOJIOKEHHE Brassicaceae (tpetuit panr) u Chenopodiaceae (NATHIN).

[Ipy 3TOM MONydYEeHHBIC KAaYECTBEHHBIE W KOJUYCCTBECHHBIC HYEPTHI CIICKTPOB
JOMUHUPYIOIINX CEMEHCTB B Tpynmax BHIOB pa3HOW TeMepoOuu clieayer
COOTHOCHUThH C JIOCTATOUYHO MaJIOH BRIOOPKOH BHIOB B HEKOTOPHIX IPyIIIax.

Cpean ocTalbHBIX CEMEMCTB, B YUCIE BHUJOB KOTOPBIX BCTPEUAIOTCS TOJBKO
Me3oremepoObl — Crassulaceae, Fagaceae, Hippocastanaceae, Salicaceae n np.,
UL dyremepoOsl — Anacardiaceae, Apocynaceae, Aristolochiaceae n np. Jluiib
nonuremepoOsl — Caesalpiniaceae, Cornaceae, Portulacaceae, Resedaceae n np.,
onuroremMepoOsl — Butomaceae, Lemnaceae, Saxifragaceae, Valerianaceae v np.
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Tabnuya 3.

CrnekTp BeaymuX ceMeiCcTB IJIsl TPYNI BH0B Pa3HOii reMepooun

CewmelicTBa ['pynnel remepoOry BUJIOB
Me30- | 9y- | momu- | onmroremepo6bi
AGCOJIIOTHOE KOJTMYECTBO BUJIOB/PAHT CEMEINCTBA

Asteraceae 9/1-2 30/ 1 44 /1 7/ 2
Poaceae 9/1-2 16/ 2-3 24 /2 3/ 6-9
Brassicaceae 1/13-34 13/ 4 21/3 2/ 10-13
Fabaceae 7/ 3 16/ 2-3 14 /4 3/ 6-9
Chenopodiaceae 2/ 8-12 4/ 11-13 11/5 —
Lamiaceae 3/7 11/ 5-6 9/6 4/3-5
Boraginaceae 4/ 6 4/11-13 8/7 1/14-29
Apiaceae 1/13-34 8/ 7 7/ 8-10 4/3-5
Scrophulariaceae — 7/ 8 7/ 8-10 4/3-5
Caryophyllaceae 6/ 4-5 5/10 7/ 8-10 1/14-29
Ranunculaceae 1/13-34 6/ 9 4/11-13 3/ 6-9
Polygonaceae — 1/26-54 4/11-13 2/10-13
Solanaceae 1/13-34 1/26-54 4/11-13 —
Rosaceae 6/ 4-5 11/ 5-6 3/14-16 9/1
Cyperaceae 1/13-34 2/19-25 1/24-41 3/ 6-9
Aceraceae 2/ 8-12 — 1/24-41 -
Oleaceae 2/ 8-12 1/26-54 — 1/14-29
Malvaceae — 4/ 11-13 — —
Hyacinthaceae 2/ 8-12 2/19-25 — —
Onagraceae — — — 2/ 10-13
Valerianaceae — — — 2/ 10-13
Berberidaceae 2/ 8-12 — — —
KosnvecTBo BH10B 76 192 205 64

Takum 06pa30M, cpcan BHUIOB BBICIIUX COCYIUCTBIX paCTeHHﬁ BOOOPA3aciioB B

HU30BbSIX Mexaypeubs JHecTp — Tumuryn npeBamupyroT 3y- U HOJUTEMEPOOHI,
IPpYyOObl  CEKIMM SKOTEXHUYECKUX M  TPaHC(HOPMHUPOBAHBIX AHTPOTIOTEHHBIX
skocucteM. Jlumb 11,9%  BuAOB  ABIAIOTCS  MOPEACTABUTENSAMHU  CEKIUU
MPUPOAOOXPAHHBIX dKocucTeM. B mexnypeube IHecTp — Tunuryn 3ToT nokasaTelb
coctaBisier 23,9%, a Bo ¢guope CesepHoro Ilpuuepnomopss — 32,0% [Moiicuenko,
2011; bonpapenko, 2015]. T.o., HecMOTps Ha CHIBHOE AaHTPOIOTEHHOE
npeoOpa3zoBaHue, TEPPUTOPUU BOJOPA3JEIOB COXPAHSIOT HEKOTOPOE KOIMYECTBO
Y4YaCTKOB, TJI€ JIOKAJIU3YIOTCS BUIbI-OJIUTOTEMEPOODI.

KonmndecTBo BUIOB B KJ1acce OHOIOIBHBIX — COXPAHSAETCS] CTAOUIIBHBIM BO BCEX
rpynnax  (14,1-14,6%), xpome Me3oremepoOoB. KomuyecTBO  BHIOB B
JOMHUHHpYIOUIUX ceMmeiicTBax BapbupyeT ot 60,1% (omuro-) go  80,0%
(monuremepoOsl). CreKTp TOMUHUPYIOIMIUX CEMENUCTB JIJISl OJIUTO- U Me30reMepoOoB
B 3HAYUTEJIILHOW CTENEHU COCTOUT U3 CEMEWUCTB aHAJIOTMYHOIO TepeyHs s
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ecTecTBeHHON (utopsl YkpauHbl. CHEKTP JOMUHUPYIOIIUX CEMEHCTB JJIsS TPYIIIBI
noaureMepo0oB 007aaeT YepTaMu CXOJCTBA CO CIEKTPOM I CHHAHTPOIHOM
baopel YKpawHBI, YUYWTHIBas BBICOKOE IIOJIOKCHHE CEMCHCTB Brassicaceae w
Chenopodiaceae.
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Degorska A.
Air quality problem in Europe

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

SIkicTh moBITps B €BpOI BUKJIMKAaEe Oararo mpooiaem 31 30pOB'SM (3aXBOPIOBaHHS,
nepeayacHa CMEpTh, BTpadeHl POKH KUTTA). PiBeHb 3a0pynHeHHs MOBITps B Oararbox
BUIAJIKaX 1 17151 6araTb0X KOMIIOHEHTIB € BUIIMA, HI’K J03BOJIEHO B MPAaBOBOMY PETYJIIOBaHHI
€Bpocoro3y. OCHOBHI 3a0pyqHIOIOUI PEYOBUHH, K1 MEPEBUILYIOTH €BPOICHUCHKI CTaHAAPTH
— ne tBepal vactuHku (PMI10 1 PM2,5), Oen3(a)mipeH, O30H, IIOKCHA a3oTy. Jlyxe
BAXJIMBUM € TaKOXK BIUIMB 3a0pyAHEHHs TMOBITPS Ha eKocucTeMu. JlupexTuBu
€Bponeiicbkoro corosy, a Takox nporokonu 10 Konsenuii €EK OOH mnpo TpanckopaoHHE
3a0pyHEHHsl TOBITPS Ha BEJIMKI BIJCTaHI € JyX€ BaXJIMBUMHU I1HCTPyMEHTaMH, SKI
JIO3BOJISIFOTH TOJIMIIIUTH 1[I0 CUTYAIiO.

KuarouoBi caoBa: skicTh MOBITps, 3a0pyAHEHHS TOBITpPS, 3A0POB'S JIIOIUHH,
€KOCUCTEMU, €BPONENCHKHI COIO3

KauectBo Bo3ayxa B EBporne BbI3bIBa€T MHOTO MPOOJIEM CO 30pOBbEM (3a00seBaHMs,
MpeKIeBpEMEHHAs] CMEPTh, MOTEPSHHBIE TONbI KU3HU). YPOBEHb 3arpsA3HEHUS BO3yXa BO
MHOTHUX CJIy4asiX W JJisi MHOTMX KOMIIOHEHTOB SIBJISIETCS BBIIIE, YEM pa3pelieHO B IPABOBOM
perynupoBanun EBpocoroza. OCHOBHbIE 3arpsi3HSIONINE BEIIECTBA, KOTOPbIE MPEBBIMIAIOT
€BpOTMEHCKUE CTaHAAPTHI - 3TO TBepAble yacTuilbl (PM10 u PM?2,5), 6en3(a)iupeH, O30H,
auokeusl azora. OYeHb BaXKHO TaKKe BIMSHHE 3arpsi3HEHUs BO3AyXa Ha 3KOCHUCTEMBIL.
JupextuBsl EBpormeiickoro corsa, a Takxke nporokonsl K KomBenmuum EDK OOH o
TPAHCTPAaHUYHOM 3arpsi3HEHUHM BO3AyxXa Ha OOJbIIME pPACCTOSHUS OYEHb BaXHBIMU
MHCTPYMEHTaMH, KOTOPBIE MO3BOJISIOT YIYUIIUTh 3Ty CUTYAIIHIO.

KuroueBble cioBa: KauecTBO BO3/AyXa, 3arps3HEHHE BO3[yXa, 370POBbS 4YEJIOBEKA,
IKOCUCTEMBI, EBponeiickuii coro3

Air quality in Europe causes many health problems (represented by diseases,
premature deaths, years of life lost). Air pollution levels in many cases and for many
components are higher than permitted in EU law regulation. The main pollutants exceeding
European standards are: particulate matter (PM10 and PM2,5), benzo(a)pyrene, ozone,
nitrogen dioxide. Very important is also impact of air pollution on ecosystems. European
Union directives as well as Protocols to the UNECE Convention on Long-range
Transboundary Air Pollution (LRTAP) are very important tools that allow to improve
situation.

Keywords: air quality, air pollution, human health, ecosystem, European Union

There are three main tools dealing with air pollution problems on international

level in Europe:

— UNECE Convention on Long-range Transboundary Air Pollution (LRTAP)
together with its Protocols and FEuropean Monitoring and Evaluation
Programme (EMEP) working under this convention,

— European Union legislation described in directives established by the
European Parliament and the Council,
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— World Health Organization and its Air Quality Guidelines (AQGs).

LRTAP Convention and EMEP covers Europe and Eastern Europe, Central Asia
and Caucasus (EECCA) countries [4]. EU legislation has been followed by 33
countries (members of European Environment Agency, including 28 EU members).
Air Quality Guidelines given by WHO are world-wide guidelines (recommendations,
not obligatory rules). LRTAP Protocols establish emission reduction obligations for
countries that ratify them. Some of EU directives give limit values for concentration
of certain compounds with respect to human health and vegetation protection, some
of them set requirements for emission sources. WHO Air Quality Guidelines are
established based on human health influence.

Some air pollutants stay in the environment for long time and they may
accumulate in the environment and in the food chain. This may affect human and
animal health — while breathing, via air intake, but also via water and food
consumption. Air pollution is, therefore, a complex problem that may cause a lot of
challenges regarding management and mitigation of pollution level.

Air pollutants can be transported with air masses over long distances and may
affect large areas. Transboundary transport plays important role in creating air
pollution level in the region, except emission from own sources [1]. Air pollutants
may be directly emitted to the atmosphere (primary air pollutants) or may formed in
the atmosphere from the so-called precursor gases as secondary air pollutants (e.g.
secondary particulate matter PM (measured as PM10 or PM2,5), ozone O; and
secondary nitrogen dioxide NO,).

According to 2008/50/EC and 2004/107/EC directives air quality assessment in
EU member states is conducted every year for SO,, NO,, Os;, PM10, PM2,5, benzene,
CO, benzo(a)pyrene, heavy metals: As, Cd, Ni, Pb for health protection as well as for
SO,, NO, and O3 for vegetation protection [6] [5]. If limit or target values established
in these directives are exceeded member states are obliged to conduct action plans to
reduce pollution levels at sites where exccedances have occurred.

For the period 2004-2013 in European Union countries decrease of particulate
matter emission has been observed. PM10 and PM2,5 emissions were 16% lower
than in 2004. The most significant decrease has occurred in Cyprus, Greece, Malta,
Portugal and Spain. Increased has been noted in Italy and Slovakia [7].

The main source of particulate matter primary emission is fuel combustion,
especially solid fuels combustion. Almost 40% of PM10 emission in 2013 in
European Union was generated out of industry — mainly in households. For 21
countries PM10 emission in this sector was the highest, while in 10 of them emission
from this sector is bigger than 50% of total. Among them are: Belgium, Croatia,
Poland, Romania, Slovenia, United Kingdom, Italy, Latvia, Lithuania and Slovakia
(the highest rate in the last country - 85%). On the second place in European Union
is emission from agriculture, on the third — road transport [7].

Almost 53% of PM2,5 emission in European Union was generated in 2013 from
the commercial, institutional and households fuel combustion. In 22 countries this
sector was the main one in PM2,5 emission, in 14 of them generated more than 50%
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of total emission. On the second place we can find emission from the road transport
and on the third — industry [7].

The regions with the highest SO, emission can be observed in Poland, Germany,
United Kingdom, Belgium, the Netherlands and the single grid cells with maximum
emission values can be seen in Romania and Bulgaria .

Regions with highest NOy emission are located in United Kingdom, Poland,
Germany, Belgium, the Netherlands, northern Italy. Very similar is spatial
distribution of volatile organic compounds — VOC — precursors for ozone and
particulate matter. Agricultural terrains in Europe — in Benelux countries, northern
Germany, northern France, northern Italy — are the main regions of NH; emission.
For all described compounds the smallest emission occurs in Scandinavia.

Emissions of listed compounds show significant decrease for the period 2004-
2013 in Europe — the most significant decrease for (58%), than NOy (32%) and
VOC (26%), and less significant for NH; (6%).

The main source of SO, emission is fuel combustion, mainly in energy
production and distribution (large point sources). From this sector was generated
53% of sulphur oxides emitted in European Union in 2013. For nitrogen oxides the
main emission source is road transport (40% of total NO, emission in 2013). 93% of
NHj; emission came from agriculture. The main anthropogenic source of VOCs was
solvent use and other product use (42%).

Air pollution in Europe continues to have significant impacts on the health of
people, particularly in urban and industrial areas. The most problematic pollutants in
Europe taking into account harm to human health are PM10 and PM2,5, ground-
level O; and NO,. In addition, BaP (one of the polycyclic aromatic hydrocarbons
(PAHs), measured in PM10) causes important health effects.

Estimates of the health impacts that could be attributed to air pollution exposure
indicate that PM2,5 concentrations in 2012 were responsible for about 432 000
premature deaths originating from long-term exposure in Europe (over 40 countries);
around 403 000 were located in the EU-28. The estimated impact of exposure to NO,
(long-term exposure) and O; (short-term exposure) concentrations on the population
in the same 40 European countries was around 75 000 and 17 000 premature deaths,
respectively, and around 72 000 and 16 000 premature deaths, respectively, in the
EU-28 for 2012 [2] [3].

As shown in Table 1, large parts of European populations are exposed to air
pollution levels that exceed European standards and WHO Air Quality Guidelines
(AQGs), that are stricter.

The EU limit and target values for particulate matter (PM) was exceeded in
large parts of Europe in 2013. Daily values for PM10 were above limit values in 22
of the 28 EU member states, and the target value for PM2,5 was exceeded in 7
member states. Almost 17% of the EU-28 population living in urban areas was
exposed to PM10 levels above the daily limit value and approximately 61% was
exposed to concentrations exceeding the WHO AQG value for PM10 in 2013. 9% of
the population living in urban areas in the EU-28 was exposed to PM2,5 levels above
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the EU target value and approximately 87% was exposed to concentrations exceeding
the WHO AQG value for PM2,5 in 2013 [3].
Table 1.
Percentage of the urban population in the EU-28 exposed to air pollutant
concentrations above EU and WHO reference concentrations (2011-2013) [3]

Pollutant | EU limit value es];:i);g;tiu[r; ] WHO AQG es];:i);g;tiu[r; ]
PM2,5 | year (25 pg/m’) 914 year (10 pg/m’) 87 — 93
PM10 day (50 pg/m’) 17 —-30 year (20 pg/m’) 61 — 83

O, 8 hour (120 pg/m’) |  14—15 | 8 hour (100 pg/m’) | 97 — 98
BaP year (1ng/m’) 25-28 year (0,12 ng/m’) 85—91
NO, year (40 pug/m’) 812 year (40 pug/m’) 812
SO, day (125 pg/m’) <1 day (20 pg/m’) 36— 37

The ozone (O;) target value established by 2008/50/EC directive for the
protection of human health was exceeded in 18 of the 28 EU member states in 2013.
Less than 3% of all stations in Europe gave the results that showed conformity with
the WHO AQG value for O; in 2013. According to estimations 15% of the EU-28
urban population lives in areas where the EU ozone target value threshold established
for human health protection in 2008/50/EC directive was exceeded in 2013. The EU
urban population exposed to Oj levels exceeding the WHO AQG was much higher,
comprising 98% of the total population living in urban areas in 2013 [3].

The annual limit value for nitrogen dioxide (NO,) was exceeded across Europe
in 2013 and 93% of all exceedances occurring close to roads (as road transport is the
main source of NO, emission). 19 of the 28 EU Member States recorded exceedances
of this limit value at one or more stations (mainly traffic stations). Taking into
account the EU-28 urban population one can notice that 9% lives in areas where the
annual limit value established by 2008/50/EC directive and the WHO AQG for NO,
were exceeded in 2013 [3].

Exposure to benzo[a]pyrene (BaP) pollution over target value (according to
2004/107/EC directive) is significant and widespread, mostly in central and eastern
part of Europe. Approximately half of measurement stations in Europe dealing with
B(a)P measurements showed exceedance of the EU target value in 2013, located
mainly in urban areas. About 20% of the total European population was exposed to
BaP annual mean concentrations higher than the European target value in 2012 and
about 88% were living in areas with concentrations above the estimated by WHO
reference level. When we take into account only urban populations, in 2013 25% of
people living in urban areas in the EU-28 was exposed to BaP concentrations above
the target value, and 91% was exposed to BaP concentrations above the WHO
reference level [3].

Much better situation is for other pollutants taken into account in air quality
assessment. Urban population of the 28 EU member states in 2013 was exposed to
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only a few exceedances of the sulphur dioxide (SO,) daily limit value (established by
2008/50/EC directive) . However, 37% of the EU-28 urban population was exposed
to SO; levels exceeding the strict WHO AQG in 2012 [3].

Exposure of the European population to carbon monoxide (CO) concentrations
above the EU limit value and WHO AQG is very limited. None of reporting stations
in either the EU-28 or EEA-33 groups of countries registered exceedances of the CO
limit value (from 2008/50/EC directive) in 2013 [3].

Concentrations of heavy metals: arsenic (As), cadmium (Cd), lead (Pb) and
nickel (N1) in air are generally low in Europe, with few exceedances of limit or target
values established by 2004/107/EC and 2008/50/EC directives, mainly close to the
emission sources (generally industrial ones). However it is necessary to notice that
these pollutants contribute to the deposition and accumulation of toxic metal levels in
soils, sediments and vegetation.

Exceedances of the limit value for benzene (C¢Hg), according to 2008/50/EC
directive, occurred in very few locations in Europe in 2013.

Effective action to reduce the impacts of air pollution on human health and
ecosystems requires a good understanding of the sources that cause it, as well as
knowledge of air quality status. Air quality policies conducted in Europe have
delivered many improvements. Emissions reduction have improved air quality in
many European countries — one can notice that for a number of pollutants
exceedances of European standards are rare. However, important impacts on human
health and on the environment still have to be noticed. Still a large part of European
populations and ecosystems are exposed to air pollution levels that exceed European
standards and WHO Air Quality Guidelines (AQGs). For this reason effective air
quality policies require cooperation on global, European, national and local levels,
with respect to many economic sectors and engagement of the public.
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1I[aBI/ITaLUBI/IJII/I M. /., *Haugnumsmnm H. K., 3A31/H<yp1/1 I'. 1.

JKCNepuMEeHTATbHAasA cCMellaHHas uHeknus, Bbi3BanHas Trichophyton
rubrum, napamuxkcosupycom (Bupyc Cennaii) u onkopupycamu tuna A u C

Tenasckuii cocyoapcmeennwiii yHusepcumem umenu Axooa I'ocebawsunu, I pyzus

Abstract. The differentiations of oncoviruses A and C types, Sendai virus and fungus
Trichophyton rubrum morphogenesis during experimental mixed infection, caused by these
agents, were studied by electron microscopic methods. During this infection separate
elements of Sendai virus, namely its ribonucleoproteid, include into the oncovirus structure
resulting in the formation of the so-called heterologic virus.

Keywords: oncoviruses, Sendai virus, mixed infection, heterologic virus.

B nocnennue roasl npobiemMa accoUpOBaHHON MH(EKIUU MPUBJIEKAET K cede
0co00€ BHHMMAaHHE, YTO MPEXJE BCETO0 BBI3BAHO 3HAUYMUTEIBHBIM YIECIbHBIM BECOM
COUYETAaHHBIX BUPYCO-BUPYCHBIX, BUPYCO-MHUKOIUIa3MEHHBIX, BUPYCO-0aKTepHUaIbHBIX
MH(pEeKIU pa3nuyHbIX cucteM opranu3ma. C Japyrod CTOpPOHBI, HMHTEpeC K
CMEIIaHHbIM HH(pEKIUsM OOYyCIOBIE€H TEM, YTO MO CeW J[IeHb OCTaloTCA ellle
HEJI0OCTaTOYHO PEIIEHHBIMU MHOTHE CTOPOHBI aCCOLMMPOBAHHOTO B3aUMOOTHOILIEHUS
BO30yAMTENEH Pa3IMUHBIX TAKCOHOMUYECKUX rpymi. [Ipy MUKpOOHOM cHUHEprusMe
BO3MOXHA peanu3anus CIEIyIONIMX THIOB B3aUMOACHCTBUS: 1) MHKPOOpPraHU3MbI
CHI)KAIOT PE3UCTEHTHOCTh MAKpOOpPraHW3Ma M TaKUM o0pa3oM 2) CHOCOOCTBYIOT
MPOHUKHOBEHUIO M  TPOSBICHUIO TNOTEHIMH  WHBIX  Bo3Oyauteneil;  3)
MUKpPOOPraHU3Mbl ~ CIOCOOCTBYIOT ~ pPa3MHOKEHHMIO M HAKOIUICHUIO  APYTrHX
MUKpPOOPraHU3MOB, a TAKXKE BBIIEISAIOT BEIIECTBA, HEOOXOAUMbBIE ISl PA3BUTHS WU
MOBBIILIEHUSI BUPYJIEHTHOCTH CUHEPTUYHBIX UH(PEKIIMOHHBIX areHToB [8].

OcoOblli MHTEpec MpPEeACTABISIET HW3YYEHUE B3aUMOJCHUCTBUS B YCIOBUAX
CMEIIaHHOW WH(MEKIUU OHKOTEHHBIX U WHQEKIMOHHBIX BHUPYCOB, a TaKke
MH(QEKIIMOHHBIX AareHTOB pa3JIMYHBIX TaKCOHOMUYECKMX rpymnm [5,6,7], uyTO
0OyCIJIOBJIEHO MOMCKaMHU OaKTepHUil-aHTArOHUCTOB HEOIUIACTHYECKUX IpoleccoB. B
MPOTUBOIOJIOKHOCTh MPUBEJACHHBIM JAHHBIM Ha MOJEIN KyJIbTYphl kieTok HEp-2
ObLIa MOKa3aHa aKTUBAIUs OHKOBUpYca Tuma I, mpoayuupyeMoro 3Toil KyJIbTypoi,
MOCJIE COBMECTHOTO KYJIbTUBHUPOBAHUS €ro ¢ MUKoOakTepuei tyoepkynesa [3]. Ilo
MHeHuto diepecxaiiM ¢ coaBT. [9] KOMIIOHEHTHI KJIETOK IpUOOB WM MPOAYKTHI MX
Merabonu3mMa  00JaJal0T LUUTOUUMAHOM  aKTUBHOCTBIO, UYTO MOXET HMETh
OIpEJICICHHOE 3HAaYeHUE B OHKOJOrMU. OJIHOKO, BIOJHE BO3MOXKHO, YTO T'pUO WK
MPOJIYKTHl €ro MeTadoym3Ma, Hao0OpOT, CIOCOOCTBYIOT MpPOLIECCY KaHIEPOreHes3a,
MpUHUMAas BO BHUMaHUE MOJyYEeHHbIE HAMH paHee JaHHble 00 aKTUBALMU Ipoliecca
Mop@doreneza onkoBupyca tuna Jl B kynbType kierok HEp-2 mopn BausiHueM rpuda
Trichophyton rubrum [3].

B 9Toil cCBfI3M 1LIENBIO HACTOAILETO HCCIEAOBaHUS OBLJIO YCTaHOBJICHHE
0COOEHHOCTEW B3aMMOJIEUCTBUS OHKOT'€HHBIX BHPYCOB (LMCTEpHABUpPYC Tuna A u
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onkoBupyc tuna C), mapamukcoBupyca (Bupyc CeHpal, HUCHOJb3yeMbIH Kak
MOJICJIbHBIN IITaMM JJIsi XapaKTepUCTUKU CEMENCTBAa MapaMUKCOBUPYCOB) U rpuda
(Trichophyton rubrum).

Y 100HO! MOJEenbIo [Uisi U3yYEHHs] BUPYCO-TPUOKOBOM accolMaluy SIBISETCS
KyJbTypa KIE€TOK L[-929, koropas sBasieTcss 4YyBCTBUTEIBHOW ISl BOCCO3JAHUS
HKCIIEPUMEHTATBHOM MUKOTUYECKOH MHQPEKIUH M IUTONATON€HHOro JeHCTBUS
Bupyca CeHjail, a TakKe CHOHTAHHO MH(PUIMPOBAHHOW OHKOBHpycamu Tuna C u
nucTepHaBupycamu tuna A [1].

Marepuaan u Meroabl. KynpTypy kietok L[-929 BelpamuBanu B Yamkax
Kappens; nns KylIbTUBUPOBAaHUS KJIETOK HUCIOIb30BaIU THAPOIU3AT JaKTaTbOyMHUHA
u cpeny Urna ¢ rimrotaMuHOM ¥ aHTUOMOTUKaMU (MEHUIWIUIMH U cTpenToMuInH). Ha
TPETBU CYTKH IIOCJE TIEPECEBA MOHOCION KIETOK 3apaxkanu BupycoM Cenpait
(ucxoansiit TuTp 160-320 remarrmoTuHupytonmx eauHun). [locne koHTakTa BUpyca
c KJIeTkamu B TedeHue 60 mum BHOCIH CMBIB 14-7HEBHOW KyabTypbl 7. rubrum,
BBIPAILIEHHON Ha cycio-arape (MHOXKECTBEHHOCTb 3apaykeHus coctaBimsuia 10
aJIeMEeHTOB rpuba Ha 1 ki1eTKy MoHOcO0s). MOHOCHON KJIETOK (PMKCHpPOBaIu yepes 3,
6, 12, 24, 48, 72 u nocne 3apaxxkeHus 4%-HbIM TIyTapoBbIM anpaeruaom Ha 0,1 M
kakogmwnatHom Oydepe (pH 7,4) B Teuenue 24 u mpu 4°C, 3aTeM OTMBIBAIH
KakonunaTHoMm Oydepom. [lanbpHeilnyto (QuKcalnuio OCYIIECTBISUIA MO J[37IbTOH.
Monocnoit 00e3BOKMBaIM B CHUPTAX BOCXOASIIEH KOHILIEHTpAllMM M aleTOHE U
3aJIMBalld  CMECBhIO 3allMBOYHBIX MaTepuanoB Araldit Harter u Araldit M.
[Tonumepu3zanusa npoBoauiaack BHavyase npu 37°C B TedeHue CyTok, 3ateM npu 56°C
B TEUEHHE ABYX CYTOK. OTAeneHue MI0CKONAPaIENbHOrO MJIACTMACCOBOr0O JUCKA OT
CTEKJIa OCYILIECTBISIM KUIAKUM a30ToM. JIMCK mojimMepa MNpOCMATPUBAIM TOJ
($a30BbIM KOHTPACTOM, BBIOMpaANIM EAMHUYHbIE KJIETKU WJIM TPYNIbl KIETOK,
BbIpE3aJIM UX, HAKJIEMBAJIM Ha IJIACTMACCOBBIE CTOJOMKHU M 3aTayMBaJIU MUPAMUJKY.
VYapTpaTonkue cpesbl ToamuHON 15-30 nm monmydanu Ha ynbTpatome LKB-4800,
nanee KOHTpacTupoBaidu 1%-HbIM BOAHBIM PACTBOPOM YpaHWIALETATa B TEUCHHUE
15-30 mun, 3aTemM AOKpallvMBalu JUMOHHOKHCIBIM CBUHIIOM [6,7]. Ilpenapatsi
pocMaTpuBaiy B aekTpoHHOM Mukpockone JEM-100 CX II (SInonus).

PesynabraThl uHccaenoBanuss M HMX  00cy:xkaenme. IlepBeiM  3Tanom
B3auMonencTBus kieTku L[-929 u rpuba sBusercs aacopOIus MNOCIEAHETO Ha
KJIETOUYHBIX OTPOCTKAaX M TMPOHUKHOBEHHE BO30YIUTENS BHYTPh KIETKH, YTO
HaOmomaercss kK 6-12 4 wuHbuuupoBanus. B  panbHeiimeM pa3BuUBaeTcs
nuronarorenHoe  gedcreue  (LIIJ[), uro  mposiBIseTcss B WU3MEHEHUH
CyOMHKpOCKOIIUYECKO opranu3anuu kiaetku. Pazsutue L{I1/] mpoucxomut xak mon
BIusiHueM rpuba, Tak u Bupyca Cenpaii. Hecmorps wa pazsutue HIIJ non
neicTBUEM rpuda, NposiBIIEHNE SKCIEPUMEHTAIbHON CMEIIaHHON BUPYCO-IPHUOKOBOM
uH(peKuu Habo1aeTcs HE TOJbKO HAa YPOBHE KJIETOYHOW MOMYJNSIMH, HO M Ha
YpOBHE OTHAENbHBIX KiIeToK. OJHaKO, 1a’ke B NMPUCYTCTBUHU T'puba, OCHOBHBIE ATAIlbl
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MopdoreHesa OHKOBUpYyca coxpaHeHbl. IloukoBanue onkoBupyca tuma C
MPOUCXOIUT B 30HY KOHTaKkTta 7Ir. rubrum ¥ BO3MOXHOCTh 3TOTO Tpolecca
COXpaHEHa Ha TOBEPXHOCTHU KIIETOK, HAaXOIAIIMXCS Ha cTaauu AecTpykuuu. [lpu
3apaxeHun KylnbTypel L-kierok Bupycom Cenmait u Tr. rubrum momoOHas
3aKOHOMEpPHOCTh  coxpaHsierca. Ilpy  onHOBpeMeHHOM  MHOUIMPOBAHUU
nucTepHaBupycoM tuma A, onkoBupycom tuma C, Bupycom Cenpait u Tr. rubrum
KyJabTypbl KieTok L-929 cMmemanHas wuH(ekuuss HaOM0gaeTCss M Ha YpPOBHE
OTIEeIbHBIX KiIeTOK. PopmupoBanue Bupyca CeHgall U OHKOBHUPYCOB IPOUCXOIUT
HEpeaKo B Tonorpaduueckoil 6JIM3HOCTH HA MOBEPXHOCTU MHPUIIMPOBAHHON KIIETKH.
[Ipu 3TOM OTHENBHBIEC 3JIeMEHTHI BUpyca CeHal, B YaCTHOCTH PUOOHYKIICONPOTEUI,
BKJIFOYAIOTCSl B COCTaB OHKOBUPYCA.

Puc. a) Yuacrok knetku L-929,undunuporannoit Trichophyton rubrum u
0) ygactok Trichophyton rubrum B kynbType kietok L-929 undunmpoBanuoit
Bupycom Cenpaait

B ycrmoBusix cMmemaHHOW WHGEKIUH OOHApYXKEHBI pa3IMYHBICE aHOMAJIbHBIC
(hopMBbI OHKOBUPYCOB - MUHUMAaJIbHBIE (DOPMBI, KOTOpBIE OBLIN OnUcaHbl paHee [2]. B
MOMYJISAIIMA [MCTEPHABUPYCOB THUTMA A OOHApy)XeHBI MHOTOUYWCIICHHBIE BUPYCHI C
(dbparMeHTHPOBAaHHBIMU HYKJICOUTAMH.

Hano monarath, 4to OOHapy)XeHHas CIOCOOHOCTh PUOOHYKICOMPOTEHUIA
Bupyca CeHmail BKIIOYAThCS B COCTaB OHKOBHUpYCA SBISCTCS €IIe OJXHUM
MOATBEPKICHUEM TMPEANONOKEHUS O POJIHM BUPYCOB B OOMEHE T€HETHYECKOU
undpopmaiuu B 6uocdepe [4].
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YK 577.161.6
'T3r06a B. O., "*Kyumerxo O. b.

CyuacHi ysiBJIeHHAI IPO AesiKi 0c00TUBOCTI QyHKIiIOHYBAHHSA YOiXiHOHY
B OpPraHismi

! Menimononvcorui oepaicasHull nedacociuHull yHisepcumem imeni boeoana
Xmenvnuyvkoeo, Ykpaina
? YV «Hayionanvnuii naykosuii yenmp «lncmumym xapoionoaii
im. M. JI.Cmpasxceckay HAMH Ykpainu

CoQp — BiTaMiHOMOAIOHUN KXUPOPOUYMHHUM XIHOH, IO MICTUTHCS B KIIITHHAX Ta
MeMOpaHax BCIX JKMBHUX oOpraHi3miB. BiH BucTymae B SKOCTI KHPOPO3UMHHOIO
AHTUOKCUJIAHTy, II€PEHOCHUKA EJEeKTPOHIB 1 TMPOTOHIB MpPH  OKHUCIIOBAIHHOMY
dbochopmtoBanHi, peryiasaropa podoTH MITOXOHIpladbHOT MOPU MEPEX1AHOI TPOBITHOCTI, a
TaKoXX MO’K€ BIUIMBAaTH Ha €KCIpecito Jesakux TeHiB. Came TOMy JOCIHiKEHHS
BJIACTUBOCTEH yOIXIHOHY € aKTyaJIbHHUM.

KuarouoBi ciaoBa: yOixiHOH, akTUBHI (OpMH KHCHIO, MITOXOHJApiajdbHa TOpa
nepexigHoi npoHukHocti, MikpoPHK.

CoQj¢p — BUTaMHUHONOJOOHBIN >KUPOPACTBOPUMBIA XUHOH, KOTOPBI COJEPKUTCSA B
KJIeTKax W MeMOpaHax BceX KUBbIX opraHu3moB. OH BBICTyIaeT B KadecTBe
KUPOPACTBOPUMOI'O  AHTHOKCHJIAHTA, IIEPEHOCYMKA OJJIEKTPOHOB M IPOTOHOB IIPH
OKHCJIUTETHHOM (pochopunupoBaHuu, peryastopa padoThl MUTOXOHAPUATBHOW MOPHI
MIEPEXOIHON IPOHULIAEMOCTH, a TAKKE OH MOJKET BIMATH HA DKCIIPECCUIO0 HEKOTOPBIX T€HOB.
HIMeHHO MO3TOMY HCClIeI0BaHUsI CBOMCTB YOUXUHOHA ABIISIIOTCS aKTyaJIbHBIMHU.

KialoueBble cioBa: yOMXHWHOH, aKkTUBHbIE (DOPMBI KHCJIOPOJA, MUTOXOHApUATIbHAsS
ropa nepexoaHou nponunaemoctu, MuUKpoPHK.

CoQqq 1s a fat-soluble vitamin-quinone found in most cells and membranes. It can
perform the function of a fat-souble antioxidant. In the membrane of mitochondria CoQ is
as a component in electron transport chain. Ubiquinone may affect operate mitochondrial
permeability transition pore and gene expression processes. That is why the study of the
properties of ubiquinone are relevant.

Key worlds: ubiquinone, reactive oxygen species, mitochondrial permeability
transition pore, miRNA.

VY6ixinon (CoQ) € BITaMIHOMOAIOHOK KUPOPO3ZUMHHOK PEUYOBUHOIO, IO
BITHOCUTBCS J10 TPYNU KOPEPMEHTIB — OEH30XIHOHIB, SIKI MICTSTh XIHOIIHY TpyIly Ta
MEeBHY KUIBKICTh 130MPEHOIAHUX rpym. B opraHizMi toauHu nepeBaxkae popma, o
Mae 10 3onpenoimaux rpyn (yoixinoH-10, CoQip). B kmiTuHaX BiH 3yCTpI4a€eThCs Y
BUIJISI/II TPHOX PEAOKC-(POPM: MOBHICTIO OKUCICHUN YOIXiHOH, paJiuKall CEMIXIHOH Ta
MOBHICTIO BiIHOBJICHUH yOixiHom [1, 9].

B opranizmi tBapuH 1 moauHu CoQQ CUHTE3yeThCs 13 MEBAJIOHOBOT KUCIOTH Ta
MOXITHUX THPO3UHY Ta (eHunanaHiny. Lleil ckmanuuii Ta OaraTocTaaiiiHUIA MpoILeC
010CHHTE3y MPOTIKAE B PI3HUX CYOKIITUHHUX (pakUigX MPAKTUYHO BCIX TKAaHUH
opranizmy. HenmaBHi mociimpkeHHs: mokaszanu, 1o 3a ydacti pepmenty Ubiadl CoQ

118



AHaToMO-gi3ionorivHi AoCNiPKEHHSA NIOAMHN | TBAPUH

MOXX€ CHUHTEe3yBaTHCs Ha piBHI MeMOpaH amapaty [ompmxi (Al). B A Ta
miazMatuyHuX MemOpanax CoQ o BUKOHY€ HE TUIBKM aHTHOKCUAAHTHY (PYHKIIIO, a
me ¥ 3abesneuye mportikaHHs NADH-okcunopenykraza-3ajie)XHUX — peakuiif
(manpuknan, npu cuaresi NO) [11].

CoQ Bigirpae neHTpadbHYy POJib B OlOCHEPreTUYHUX Mpollecax y KIITHHI, B
NEepIy Yepry - K TPAaHCIOPTEp MPOTOHIB Ta €NEKTPOHIB Y TUXaIbHOMY JIAHLIOTY Ha
BHYTpIlIHIAH MeMmOpaHi MitoxoHapiii [2]. Icnye nymka, mo CoQ B3aemonie 3
dbepMeHTaMu  €JIEKTPOH-TPAHCHIOPTHOTO JIaHIIOra HE HampsMy, a uepe3 Horo
HaIlIBBIAHOBJIEHY BUIbBHOpaJAUKAIbHY ¢opMmy ybicemixiHOH [6]. 3a OOUH LMK
OKUCHEHHS-BITHOBIEHHS! CoQ 311HCHIOE OJTHOYACHUM TpaHCIOPT ABOX MPOTOHIB Ta
JIBOX EJIEKTPOHIB 13 BHYTPIIIHHOI MOBEPXHI MeMOpaHU Ha 30BHIIIHIO 3 HACTYITHOIO
TPAHCJIOKAIIEI0 OJHOTO 3 EJEeKTPOHIB JO0 BHYTPINIHLOI MOBEPXHI MeMOpaHU uepes
CUCTEMY ITUTOXpOMIB b-566, b-562 Ta Fe-S OinkiB [4].

OxpiM 3a0e3nedyeHHs] KJIITUHU €HEPri€ro, MITOXOHAPIi BUKOHYIOTh 1 P THIIMX
¢byHkuid. BoHH KOHTPOJIOIOTH PiBEHb KIITHMHHOI Mpodidepalii, anontos3, npouecu
CTapiHHS, a TAKOX 1M HAJIEKUTh KIIOUOBA POJIb B MPOAYKI(Ii aKTUBHUX METAOOJITIB
KucHIO. B poborax ocraHHiXx pokiB moka3zaHo, mo CoQ € perynaropom
(YHKLIOHAIBHOTO CTaHy MITOXOHJpiajdbHOI mopu mnepexiaHoi nposinnocti (PTP —
permeability transition pore), 110 3ajlydeHa J0 MeXaHI3MIB anonTto3y. [IpumnyckarTs,
mo CoQ perynioe ctan mPTP He uepe3 3MiHU pepokc-cTatycy, a 0e3mocepeHbo
3B’s3yIOUKCh 13 crnerudiuauM caiitom mPTP, momepemxkaroum Jenosspusailito
MITOXOHpiaJbHOI MeMOpaHu, BUXIJ IIUTOXPOMY ¢ Ta akTHBallilo kacmna3u-9 [3, 13].
[IponeMoHCcTpOBaHO 3MeHIIeHHS 4yTAuBOCcTI MPTP no a1l iHAyKTOpIB 11 BIAKPUTTA,
30Kpema Ca™", npu 3actocyBanHi npenapatiB CoQ [2, 3].

ExcriepumeHTanbH1 J1aHi CBiIYaTh MpO Te€, 10 HU3BKI PIBHI aKTUBHUX (OpM
kucHio (ADK) BiirpaoTh BaxIJIUBY poJib B pOOOTI KIITUHHUX CUTHAJIBHUX HUISAXIB,
oJHaK BucOKi koHIeHTpauii ADPK moxyTs O0yTu HeOe3neunumu [8]. 3mMiHa peroKc-
CTaTyCy BIUIMBAE Ha PETYJIAIII0 MpoleciB audepeHiiailii, cTapiHHs, alonTo3y yepes
MOJICJIIOBaHHSl YUCJIICHHUX CUTHAJIBHUX MUISAXIB, METAa0ONIYHUX peakiliif, ToIIO.
TsOKKICTh  TIATOJIOTTYHOTO  CTaHy 3aJ€XUTh Bl CTyHeHs JaucOajaHcy MIK
OKUCHIOBJIBHUMH TporiecaMu 1 (YHKI[IOHYBAHHSIM CHCTEMH aHTHOKCHJIAHTHOI'O
3axucty (AO3). 3a pomomororo cucremu AO3  KIITUHH MOIATPUMYIOTH
BHYTPIIIHbOKJIITUHHY  KOHIIGHTpALlll0  OKCHUJAHTIB Ha  O€3MeYyHOMY  pIBHI,
3armo0iraroyv MOUIKOKYBaJIbHOMY BIUIMBY BHCOKopeakiiiiHo3gatHux A®K Ha
MaKpOMOJIEKYJU KIiTuHu [1,2].

VY6ixiHon (BigHOBIeHa (hopma yOIXIHOHY) YTBOPIOETHCA Y KIITHHAX TBAPUH IPH
BifHOBIeHHI CoQ. Bin Oepe ywacth y 3HemkomkeHHi A®DK, 3axuiaroun
dbochoninign mMemMOpaH, JTIMONPOTEIAHI YACTKH, OUIKM, HYKJICIHOBI KHCIOTH BiJ
BUIbHOpaIUKaIbHOTO  yimkogxkeHHss [17]. CoQ mnepepuBae poO3MOBCIOIKEHHS
nepokcuiHoro okuciaeHHs JimiaiB ([TOJI). MoOuibHICT MOJIEKYIH YOIXiHOMY
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JI03BOJISIE TEPEXOIUTIOBATH PaJMKaIM Ta MEpPeTBOPIOBATH iX y OUIbII CTaOUIbHI
moniekynu [10]. NAD-3anexHi peaykrasu pereHepyroTh BigHoOBieHY ¢dopmy CoQ
(yOixiHOM), THM CaMHUM CHOPHUSIOUYMd 30€pPEKEHHIO MOro aHTHOKCHIAHTHUX
BrnactuBocteil [11]. Oxkpim Toro, CoQ cam 37aTeH pereHepyBaTH IHIII
anTuokcunanTu (Hanpukian, Bitaminu E ta C). Takoxx CoQQ mMoke BUCTyNaTd 1 B
pOJIi TPOOKCHUJAHTA, 110 BKAa3ye Ha HOro 3[aTHICTh PETYNIOBATH PEIOKC-CTATYyC
KJIITUHU TP (P1310JI0TTYHUX Ta MATOJIOTTYHUX CTAHAX, a TAKOXK MPH CTapiHHI [2, 3].

[Tpubnuzno 80% Bcboro myny CoQ B opraHizmMi BUKOPUCTOBYETHCS B SIKOCTI
mnodUIbHOrO aHTUOKCHAAHTy. Ak Bigomo, B MitoxoHapissx CoQ dopmye
XeMIOCUHTETUYHUN TpaJI€HT, 110 HeoOXigHud ana  QyskuionyBanus ATO-
cunTeTazu. OCKUIbKM B opra”izmMax >kuBux 1cToT CoQ 3HaxXoIUTCS B HE3HAUHHMX
KUTbKOCTSX, MIBUAKICTh MPOTIKAHHS PEaKIiil B JUXAIbHOMY JIAHIIOTY YK€ YyTIUBa
no 3miau cmiBBigHOmeHHS CoQH,/ CoQ. Bynb-sike 3HEMIKOKEHHS HAAMIPHO
3pOCTal0YOro OKHUCIIOBAILHOIO CTpPeCy 3a JIONOMOIow YOIXiHOJAYy B  SIKOCTI
AHTHUOKCHUJIAHTa MOXXE MPU3BECTU J10 3MEHIICHHsS YyOiXIHOHY, 3aJIIHOTO B IpoIllecax
dbochopumoBanns [10].

Ockinbku perynaropHi BiaacTUBOCTI CoQQ He 3aBXIM BIaBaJIOCS MOSICHUTHU
BUKJIIOYHO MOro aHTHOKCUJAHTHUMH BJIACTUBOCTSIMU, B OCTAHHI POKH AKTHUBHO
noyany AOCHIKyBaTHCS MexaHi3Mu BIUMBY CoQ Ha poOOTy reHEeTUYHOro amnapary
kiitTiHUA. Beranosneno, mo no6aBku CoQQ MoXyTh Oe3mocepeqHbO BIUIMBATH Ha
(YHKLIOHYBaHHSI TIEBHUX TIEHIB, PETYNIIOIOUM MPOTIKAHHS MPOLECIB TPAHCKPHUIILIII.
Takoxx CoQ 31aTeH BIUIMBATH HAa KOMIIOHEHTH EMIT€HETUYHOI Peryiiii ekcmpecii
reiB, B nepmy yepry — Ha MikpoPHK. MikpoPHK — mani, Hekonyroui Mosekynu
PHK, mo BucTynmamoTb B pOJI HEraTUBHOTO peryjsTopa eKcrpecii Ha
noctrpaHnckpuriiinoMmy piBHi. MikpoPHK npuennyetscs 1o nesnoi aunsaku MPHK-
MIIIIEH1, 10 TPUBOAUTH 110 11 OJIOKyBaHHS Ta/abo nerpazarii. Ha cboronHimHii 1eHb
TUTBKU B OopraHi3mi JroauHu 3HaiaeHo nonayn 1800 mikpoPHK, oxnak OinbmiicTs 13
HUX BUBYEH1 HEIOCTaTHbO [5]. B 3HauHIil KUIBKOCTI HAayKOBHX JOCIIKCHB OYII0
nokaszaHo, mo CoQ 37aTeH BIUIMBATH Ha poOOTY (aKTUBYIOUM a00 MOJABIISIOYH)
outbm sixk 40 mikpoPHK. BrmBatoun Ha renetmunuit amapat kiituau, CoQ Oepe
y4acThb B PETYJIALIi 3aMaJbHUX MPOLIECIB Ta JiMiHOMY 00MiH1 [16].

JlocnimpkeHHs Ha MOHOUMTAax JIOJWHU IOKa3ajdu, U0 JOJaBaHHS YOIXIHOMY
MPU3BOAUTH J0 3HMKEHHS €KCIIpecli mpo3anajibHuX rediB. Tak, 14-neHHuil npuiiom
npenapary €K30M€HHOro YOIXIHOJY MPU3BOAUTH 10 3HUIKEHHS €KCIpecii TeHIB
PMAIP1, MMD, CXCL2. 1li Tpu reHd KOAyloOTh XE€MOKIHH, sIKI OepyTh y4acTh B
mpolecax 3amajieHHs, audepeHuianii MOHOUUTIB KpoBi y Makpodaru [7].
ExcriepumeHTH Ha KJIITMHAX MYNKOBOi BEHU JIOAMHU TIOKa3aiu, MO YOIXiHOM
MPOSBIISE MPOTU3AMNAIbHY /110, BIUTMBaO4YM Ha akTuBHICTH MIKpoPHK-146a, 1i Oi1ok-
mimeHb IRAK-1, Ta wmemiatop 3amanenns IL-6. YOixiHos, 1HrIOyIOYM CHHTE3
MikpoPHK-146a Ta mnposzanansHoro uwurtokiny IL-6, migcuinioBaB CHHTE3
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npotusananbHoro Ounka IRAK-1. Sk pesynbTaT — y KIITHHaX cCHocTepiraiocs
3raca”Hs 3anajabHUX nporuecis [12].

B nocnipkeHHsX in vitro Ha MOHOIIMTAX JIOJUHU OYJI0 MOKa3aHo, 10 J100aBKU
yOixiHOHY 1HT10yBasu excrpecito MikpoPHK-146a, onnak i nani He Oyl CTaTUYHO
3HaunMuMH (akTUBHICTH MIKpOPHK-146a 3nHu3unacs cnabo). Cxoxe MOCIIIKEHHS,
MPOBEJICHE in Vivo Ha MEeYlHLI LIypiB, TIATBEPAUIIO I pe3ysibTratu. OTKe, BUCHUMHU
Oyso 3po0JieH0 BUCHOBOK, 1110 CoQQ BiAMOBia€e 3a TOHKE HaJAIITYBaHHS 3alajlbHUX
peaxiiii HuIsIXoM nmomipHoro 3HMxkeHHs excrpecii MikpoPHK-146a [14].

Sk BimomMoO, B pe3ysibTaTi MOPYIIEHHS METa0O0dI3My KHUPIB Ta HAKOIMHWYEHHS
JIMIHAX BITKJIAJICHh B CYOCHIOTEIIAIbHOMY TIPOCTOP1 CTIHKU apTepii pO3BUBAETHCS
atepockiiepo3. B KuBHUX opraHi3mMax BHJAJEHHS HQJIUIIKY XOJIECTEpPONy 13
nepupepuuHuX KIITUH Ta BpaXEHUX AUISTHOK BiAOYBAa€TbCA 3aBASKA 3BOPOTHOMY
TPAHCHOPTY XOJIECTEPOITY. XO0JIECTEPOJI TPAHCIIOPTYETHCS 13 MepUPepUUHUX TKaHUH
710 TICYIHKH 32 JOTIOMOT'0I0 JIINONPOTEiHIB BUCOKOT T'YCTHHH, @ B TIEYIHI[I XOJIECTEPOI
BUBOJUTHCA 3 OpraHizMy Yy BUIUIAAl >KOBYl. DYHKIIOHYBaHHS LbOrO MLUISAXY
3a0e3neuyeThCcsl 3aBASKA (PYHKI[IOHYBaHHS TpaHcHopTepiB, B Tomy uucii ABCAL,
ABCG1, ACSL1, ACYPI, na po6oty sikux 3mateH BmuBatu CoQ [5]. 3 omHoro
OOKy, peryiydilisi MoXKe 3/IHCHIOBATUCS 4Yepe3 BIUIMB Ha MPOIEC METHIIIOBAHHS-
JEMETWIIOBAHHS TMPOMOTOPHUX MAUISHOK TEHIB IUX OUIKIB a00 I1HIIUX JUISHOK
reHomy. 3 1HIIOrO OOKy, 3MIHM B €KCIpecii I'eHIB MOXYTb OyTH OOYMOBIEHI
Moudikaliero OUIKIB-TicTOHIB [15].

B xoai pocnimxens in vitro Ha Makpodarax JOJUHU OyJ0 BCTAHOBJIEHO, IO
nob6aBku CoQ NIACWIIOBATM 3BOPOTHIA TPAHCIOPT XOJECTEPUHY, THUM CaMUM
raJIbMylOud PO3BUTOK arepockiepo3y. JloCHiKeHHd TMOoKa3aiah, IO BMICT
MikpoPHK-378 3BopotHO Kkopemtoe 3 ekcmpecieto reHa ABCGI Ta BigTokoM
xonectepony. Lle nmos’s3ano 3 tum, mo CoQ npurhHiuyBaB cunte3 MikpoPHK-378,
aka masna 6 mopaBisaTH ekcnpecito ABCGI1. B pe3ynbrari 30UIbIIEHHS KUIBKOCTI
ABCG], 3BOpOTHI TpaHCHOPT XOJECTEPUHY 3a JOMOMOIOIO JIMOMPOTEIHIB BUCOKOT
IYCTHHHM TIocuiuBes [S]. B gocnimkeHHsSX in vivo Ha MmuInax Oyjao IMoKas3aHo, IO
yOixinon BiamiHsAB caineHcyBaHHs A1(ABCAIL) ta G1 (ABCG1) yepe3 BIUIMB Ha
MikpoPHK-378. HapgnumkoBa excrnpeciss MikpoPHK-378 mnopaBnsima 3BOpoTHIN
BIJITIK XOJIECTEpONY, B TOM yac AK 1HriOyBaHHs cuHTe3y wiei MikpoPHK copusiio
MIJICUIICHHIO BIITOKY XoJiecTepony [16].

Ha croroanimHiii neHp edekTUBHICTH 3acTocyBaHHA mnpemnapaTiB CoQ B
KIIHIYHIA TpakTuili Oylia JI0BeleHa HEOJHOPa3oBO. YOIXIHOH HE TUIbKH
BUKOPHUCTOBYIOTH SIK IONOMIDXKHMIA MpenapaT 10 OCHOBHOI'O KypcCy JIKYBaHHs, a 1Ie U
3aCTOCOBYIOTh MOro B SIKOCTI CaMOCTIMHOTO MOTY>KHOT'O PEryJsiTopa MEeTaOOIIYHUX
npoueciB. OpHak, He 3BaKalOyd Ha LIMPOKe 3acTtocyBaHHs mpenapariB CoQ,
MEXaHI3MHU WOT0 111 BUBYEHI HEAOCTATHEO.
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VK 636.92:591.441
HynaeBcbka O. ©.

Oc00IMBOCTI TiCTOAPXITEKTOHIKH CeJIe3iHKHM 3aXHCHOI0 THILY Y TBAPHH

AKumomupcokuii HAYIOHATLHUL A2POEKOI0IUHUL YHIgepcumem, Ykpaina

Mikpockomiuna OyJoBa CENE3IHKM KpPOJIB  XapaKTePU3YEThCS  PO3BHHEHICTIO
niMpoinHoi TkaHuHU. BimHocHA TUToa O1I01 MyIbIU CEeNe31HKH CTaHOBUTH 17,68+4,40 %,
OTIOPHO-CKOPOTAUBOrO anapary — 5,87+0,69 %, yepBonoi nynsnu — 76,45+3,78 %. B Oimiii
MyJbIl HasgBHI B 3HAYHIA KIUIBKOCTI JIMQOIAHI BY3JIMKH, SKI 4acTO pPO3TAIIOBYIOTHCS
rpynamu. 3a MOpQOJOTIYHUMHU O3HAKaMU CeJie31HKa KPOJIiB HAJEKUTh J0 3aXHCHOIO THUILY,
0COOJIMBOCTSIMU SIKOT € 3HAa4YHa IMepeBara 01101 MyJIbIN HaJl CIIOTYYHOTKAHUHHOIO CTPOMOIO
(y 3,01 pazn).

KuarouoBi caoBa: cenesinka, mopdosoris, MophomeTpis, KpoJili, Karcyia, TpadeKyu,
myJibMna, JiMGOITHUNA BY3ITHUK.

MHUKPOCKONIMYECKOE CTPOCHHE CEIE3EHKH KPOJIMKOB XapaKTEPU3YETCS Pa3BUTOM
muMbonaHON TKaHbl. OTHOCHUTENbHAsA IJIOWAAL O€IOW MyJbMbl CEeNe3EHKU COCTaBIIAET
17,68+4,40 %, omopHO-cokpatuTenbHOro ammapara — 5,87+0,69 %, kpacHOl myJbObl —
76,45+3,78 %. B Oenoit mynblie UMEIOIINECS B 3HAYUTEILHOM KOJIHYECTBE JIMMQPOUTHBIC
(GOJTMKYJIBI YacTO pacrmojliaraloTcs TrpynnaMd. 3a MOPQOJOTHYECKUMHU IPU3HAKAMU
cesie3¢HKa KPOJIMKOB MPUHAJICKUT K 3alIUTHOMY TUITY, OCOOCHHOCTSIMU KOTOPOIl sIBIIsieTCS
3HAYUTENbHOE MPEUMYLIECTBO O€JI0W MyJIbIbl HaJl COEIMHUTEILHOTKaHHOU cTpoMoit (B 3,01
pasbl).

KiaioueBble ciaoBa: cene3éHka, Mopdosorus, MoOppoMeTpus, KPOJIUKH, Karcya,
TpabeKyJIbl, MyJbla, TUMGPOUIHBIN QOJUTHKYJI.

The microscopic structure of the rabbits spleen characterized by sophistication
lymphoid tissue. The relative area of the white pulp of the spleen is 17,68 + 4,40%, support-
contractile apparatus — 5,87 = 0,69%, red pulp — 76,45 = 3,78%. In the white pulp is
available to a large number of lymphoid nodules, which are often located in groups. The
morphological characteristic of the rabbits’ spleen are belonging to the protective type,
features of which is a significant advantage over white pulp connective tissue stroma (at
3,01 times).

Key words: spleen, morphology, morphometry, rabbits, capsule, trabeculae, pulp,
lymphoid nodule.

CenesiHka — MYyJIbTU(QYHKLIOHAJIBHUN OpraH, sIKUA BUKOHYE (QLIbTpaLliiiHy,
OUYHUCHY, IMYHHY, KPOBOTBOpPHY, Aenonytouy Qyskuii [1]. Ha ocHoB1 Mopdosoriunoi
OLIIHKU CTPYKTYPHHUX 30H, Celie31HKY [1] mOaUIsAI0Th HA YOTUPH TPYIIU: 3 BUPAKEHOIO
JENOHy0400 (QyHKINEr0 (KiHb, co0aka, KIlIKa); «CEJe31HKOK 3axXHUCTy» (MHIII,
IIypi); «3MIIIAHOTO TUITY» (JIFOJMHA, BEJIMKA porara xyao0a); (yHKI[IOHAJTbHO MaJlo
aKTUBHA (KPOJIHMK, MOPCbKa CBUHKA). /[esKi HAyKOBII BUIUISIOTH 2 BUJIA CENE31HKU:
nenoHyrouya (KyWHI, XW)KaKd, KOHI, CBHMHI) 1 3axucHa (JIroauHa, Kpoiuk) [5];
pe3epByapHa (KiHb, cobaka) Ta mMeraboniyHa (TroauHa, Kpoymk) [3] abo iMyHHa 1
MeTtabosmiyHa [6]. Ha cboro/iHi He iCHY€E €IMHOT TYMKH TIPO BUJI CEJIE31HKU KPOJIiB, 110
1 BU3HAUMJIO HAIPSAM HAIIO1 pOOOTH.
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3 cene3lHKH CTAaTeBO3PUIMX KpOdiB KalidopHiiickkoi mopoau (6-8 MicsIiB),
o0ox crareid (CHIBBIAHOLIEHHS CaMKu: camul crtaHoBuino 1:1) 'y a3t
MOophOodYHKITIOHATBHOT 3pIJIOCTI  OpraHy BHUTOTOBIISUIM  OTJISJIOBI  TiCTOJIOT1YHI
npenapatd  3a  3arajJibHONpUHHATUMU ~ MeTogukamu  [2].  Mopdomerpuuni
JOCJIJKEeHHS 311icHIOBasM porpamamu «Master of Morphology», «Statistic 6.0».

Pesynbrati mocnimxkeHb Ta ix oOroBopeHHs. Cene3iHka KpoJiiB chopMoBaHa
cTpoMoro 1 mapeHximoro. CTpoma yTBOpEHa Karcyjok 1 TpaOekyjlaMmu, sKi pa3oMm
dbopmytoTh onopHo-ckopoTiauBuii amapatr (OCA) cenesinku. Kancyna ckinamgaerses 3
JIBOX IIIapiB: 30BHIIIHKOTO (€JaCTUYHOTO) 1 BHYTpimHBOTO (M’si30Boro). OCA
YTBOPEHUN UIUILHOIO BOJIOKHHCTOIO CIIOJYYHOIO TKAaHMHOIO 3 KOJIAr€HOBUMH 1
€JIACTUYHUMHU BOJIOKHAMM Ta My4YKaMH TJIAJIKUX M S30BUX KJIITUH. M’s30BHil 11ap
npeacTaBlieHuid MionuTamMu mnoxiMopdHoi ¢gopmu. ToBlMHA Kancyid B PI3HUX
IUISHKaX OpraHy HEOJHaKoBa, HaillOUIblIe BOHA pPO3BMHEHA Y BOPOTax 1 JlOcCsrae
3HaueHHsa 83,00 mxM. BoaHouyac MOTOBIIEHHS 3yCTpldyalivcs MO BCIH ii MOBEpXHI 1
cTaHoBIATH Bix 24,9 1o 83,00 mxM. Ha BicuepasibHiii MOBEpXHI TOBIIMHA HaMEHIIA
— 4,98 Mkm. [Ipu 11poMy cepeHe 3HAUEHHSI TOBIIMHM KaIlCYJIM CEJIE31HKH KPOJIiB
cranoBuTh 40,70+15,83 MKMm.

TpaGekynu MarTh pi3Hy (HOpMy: B OCHOBHOMY BUAOBXKEHY Ta OBaJibHy. BoHu
MOJAUISIOTBCS Ha CYJIWHHI, CHOJYy4YHl 1 pajianbHi. PamgianbHi HeuucneHH1, Oyiu
TOHKHMHU, PIAKO BIIXOIUIN BiJl KaIlCyiu. Ix noexwuHa cranoButh Bix 41,5 mo 406,7
MKM, cepenHe 3HaueHHs — 138,51£90,05, mupuna Big 12,45 no 33,2 MkM, cepenHe
3HaueHHs — 22,31£5,85 mkm. [TooguHoK1 crionyyHl TpaOeKynu po3TalloBYBAIKCS B
yepBoHiid nynemi (YII) HepiBHOMIpHO Ta MaiMu HEBENHMKI po3Mipu. 3a mapameTpamu
CXOX1 Ha pajiajbHi: JoBXWHA cTaHOBMWIA 136,954+81,82, mmpuna — 22,83+9,58 MKM.
Halikpare po3BuHeHa Mepexa CyAUHHUX TpaOeKyl. Y HUX BUSBISUIMCH apTEPIONIH Ta
BeHynM. IX mopxkuHa cknmagana 111,46+50,36 mxm, mmpuna — 20,39+3,94. V Beix
TpabeKysiax My4yKH MIOLIUTIB pO3BUHEHI ci1a0o.

Binnocna mioma OCA cranoBuna 5,87+£0,69 %, B ToMy 4uCIi 4acTKa KamcCyJu
nopiBHIoBazna 58,26 %.

[Tapenxima cene3inku npeactasieHa 0unoro (bIT) mynsnoro 1 YIl, ocHOBOO SIKUX
€ PETUKYJISIpHA TKaHWHA 3 PETUKYJIApHUMU BoJlokHamu. BII nanexuts 17,68+4,40 %
BiTHOCHOI ol cene3iHku. Y ckiaal BII Bunimsiam nmimdoinni By3muku (JIB) 1
nepiaprepianbHi JiMdoinai mixeu. JIB nanexuts 67,59 % BII, B iX ckiaal 4iTko
BUJUISUIACH TepiapTepiajibHa 30Ha HABKOJIO LEHTPAJbHOI apTepii, CBITIUN LEHTD,
MaHTiiHa 1 MapriHaibHa 30HH. Y cTpykTypi JIB HalOLIpIIOr0 pO3BUTKY Maia
MapriHajibHa 30Ha, 4acTKa sikoi craHoBmia 38,85+11,98 %, HaiimMeHIIOro — CBITJIMI
uentp (17,37+46,01 %). CHiBBiIHOIIEHHS CBITJIOrO ILEHTPY, MAaHTIMHOI  30HH,
MapriHajbHOI 30HH, MapiapTepiajdbHOl 30HU CTAHOBUJIO BinnosinHo 1:1,62:2,24:1,16.
3a gopmoro JIB B ocHOBHOMY Oyiu OKpyTJIi, OBajbHi, BUJIOBXKEHI. B mysbIi BoHH
PO3TalIOBYBAJIMCh HEPIBHOMIPHO, I1HKOJM 0€3 4iTKuX Mex mnepexomawi B UIL
XapakTepHOIO 03HAKOIO CEJIE31HKM KPOJIIB € KOHIJIoMepaTu JiM(OinHOT TKAHUHH, SKI
00’ ennyBanu 3-5, inkosnu 7-8 JIB.

UYII 3aiimana 76,45+3,78 % macu cene3iHkd. Bona MicTuiaa 4MCICHHI KIITUHHU
KpOBI, Makpodaru Ta KpOBOHOCHI cynuHu. Emincoinu BiacyTHi. Binmivanacs
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po3raigykeHa Mepeka BeHo3HuXx cuHyciB. CmiBBimHomeHHs BILYII cranoBuio
1:4,32, cnipigHomenHss OCA mo nmynbenu — 1:16,04.
3rifHO  MOPOBEJEHUX  paHillle  JOCHIKEeHb  (TaOduIsl)  BCTAHOBJIEHO, IO
NETOHYBAJIBLHUNM THUI CEJIE3IHKU XapaKTepU3yeTbcs 3HauHOIO 1wiomiero  YII,
nepeBaroro BimHocHOI 1ol OCA nax momieto bIT (koHi, cobakn) [4]. ¥V cenesinii
3MilIaHOTO TUMY BimHOCHA 1wioma BII 6inbira, Hixk BigHocHa rioma OCA (BiBii,
cBUHI) [4].

Tabnuys.

BinHocHa muioma CTPYKTYPHHX CKJIaA0BHX cese3inku TBapuH (%) [4]

Bun tBapunu OCA BbII YII

Bisii 12,08 £ 0,89 17,93 £ 0,90 69,99 £ 1,03
Koni 13,64 £ 1,13 7,43 £0,74 78,94 £ 4,39
Co0Oaku 9,36 £ 0,87 6,83 £0,39 83,81+ 1,24
CsuHi 10,02+2,99 11,11+1,45 78,87+2,36

BucHoBok. ['icTOJIOTTYHOIO OCOOIMBICTIO CEIE31HKU 3aXUCHOTO TUITY (KPOJIB) €
nobpa pO3BUHEHICTh JIM(OINHOT TKAHMHU Ta HASBHICTh B 3HAYHIA KUIBKOCTI
TiMGOITHUX BY3JIMKIB, SIKI 4acTO PO3TAllOBYIOThbCa rpynamu. Boanouac, OCA
po3BUHEHHUN c1ab60. HallOuIbIIOro po3BUTKY B CTPYKTYpP1 JIM(MOITHUX BY3JIHUKIB Ma€
MapriHajibHa 30Ha, siKa BIIrpaEe BaXJIMBY POJIb B KOONEPAIlli IMyHHOI BIATOBII.
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VYIK 594.32:[591.543.42+577.159.1]
TonrikoB B.A., Tompkuit B.M., Anekceera T.I'., Kostyn O.0.

Excnpecia CO/l B TkanuHax Rapana venosa Ha pi3HHX CTaaiIX PIYHOT0 HUKJIY

Ooecvkuti HayionanvHutl yHieepcumem imeni I.1. Meunukosa, Yxkpauna

3a J0MOMOTOK  €IeKTPOGOPETUYHOTO  PO3MOAUTY  TMOPIBHIOBAIM  E€KCIPECIIO
cynepokcuaaucmyTtasu (COJl) B TkaHMHAX panaHd B 3MMOBHUU TEpioja Ta BIITKY. 3arajibHa
aKTUBHICTh Ta KUIBKICTH 130)OpM €H3UMY 3HAYHO 3HWKYBAIHCh y CTaHl ribepHasii y
MOPIBHSHHI 3 aKTUBHOIO (azor0 piuHoro mukiny. OpHak, 30epiraBcsi NMEBHUIM piBEHb
aKTUBHOCTI, SKHW MOXKHAa BBa)XaTH HEOOXIMHUM MIHIMYMOM IS HiATPUMaHHS
KUTTEAISUTBHOCTI OCOOMH pamand. Y JiTHIM mepion akTuBHICTE COJ[ y camunp Oyna
BIPOT1AHO BHUIIIO0, HI’K Y CaMIIiB; B3UMKY IIs1 PI3HUIIA 3HUKAIA.

KuarouoBi cioBa: Rapana venosa; cynepokcuaaucMyTasa; ribepHasis

C nmnomompo  3IEeKTPOPOPETUUECKOTO  pa3/IeieHUs] CPaBHUBAIM  KCIPECCHIO
cynepokcuaaucmyTasbl (COJl) B TKaHSAX panaHbl B 3UMHUN W JeTHUH mnepuoabl. OOmas
aKTUBHOCTbH M KOJIMYECTBO M30()OPM AH3MMA CYIIECTBEHHO CHUKAJIHUCh NIPU THOEpPHA3UU 110
CpPaBHEHHMIO C aKTUBHOM (a3oil rogoBoro mukiaa. OgHAKO, COXpaHsIICS ONpEesIeHHbIN
YPOBEHb AKTHUBHOCTH, KOTOPBIH MOYKHO CYHMTAaThb HEOOXOAMMBIM MHUHUMYMOM IS
MOAICPKAHUS KUZHEACITEILHOCTH 0c0o0el pamnanbl. B netnuit mepuos aktuBHocts COJl y
caMoK ObLIa JOCTOBEPHO BBIIIE, YEM Y CAMIIOB, 3MMOM 3TO pa3iMyue HE BBISBISIIOCH.

KuroueBsle ciioBa: Rapana venosa; CyniepokCuIMCMyTa3a; rTuOepHa3us

The expression of superoxide dismutase (SOD) in the tissues of Rapana in the winter
and summer periods were compared with using electrophoretic distribution. During
hibernation the total amount of activity and isoforms quantity of the enzyme significantly
decreased in comparison with active phase of annual cycle. However, it maintained a certain
level of activity, which can be considered the minimum necessary to sustain life Rapana
individuals. The SOD activity of females was significantly higher than that of males during
the summer. There was no difference of the SOD activity observed during the winter time.

Key words: Rapana venosa; superoxide dismutase; hibernation

Rapana venosa (Valenciennes, 1846) — myxe arpeCUBHHMUN UY>KOPIAHUN IS
YopHoro Mopsi, BUJ, SIKUW 3aB/laB BEJIMKOI IIKOAM SIK OKPEMUM aOOpPUT€HHUM BHIaM
(B mepiiy 4epry ycTpHISM 1 MIJisIM), TaK 1 JOHHUM Oi01leHO3aM y 1uioMy [boroapes,
2013; I'osopun, Kypaxum,2011; 3auxa, Cepeeesa, Konecnuxosa, 2010; Heanos,
2012; Bondarev, 2014; Zolotarev, 1996]. 3a BiICYTHOCTI aHTaroHICTIB 4Y>KOPiTHUN
BCEJICHEIb pamaHa MOXeE MPaKTUYHO HEOOMEKEHO 30UIbIIYBATH CBOIO IMOMYJIAIIIO
[Zaitsev, 2000; Zaitsev, Oztiirk, 2001]. JIns OO MOJIOCKA BIACTHBI BHCOKA
IUIACTUYHICTh Ta aJalTUBHICTb, 3aBISKM YOMY panaHa po3cenuiacs B pi3HI 1
HalBiyianeHimn perionu CBitoBoro okeany [International..., 2004]. He3Baxxaroum Ha
BEJIMYE3HUN BIUIMB panaHd Ha (QYHKIIOHYBaHHS Takoi 130JIbOBAaHOI MOPCHKOI
ekocuctemu, sk YopHe Mope, 0Oarato TEeHETHKO-O10XIMIYHUX  aCIEKTIB
JKUTTEIISNIBHOCTI IIBOIO  MOJIFOCKA 3°sCOBaHI HEJIOCTAaTHBO, a00 30BCIM HE
JTOCJTIJIPKYBAJIHACS.
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AJanTUBHI CIPOMOKHOCTI OPraHi3MiB CYTT€EBO 3aJIeKaTh BiJ (YHKIIIOHYBaHHS
AHTUOKCUJIAHTHOI CUCTEMH, siKka 3a0e3leuye SK 3aXMCHI, TaK 1 CUTHaJbHI (PYyHKIIIi
[Wu, 2002; Foyer, Noctor, 2005; Tumoghees, 2010; Txauyx u op., 2012]. IlokazaHo,
10 aHTUOKCUJIAHTHIN cUCTEeM1 panaHu MpUTaMaHHa 3HAYHA FHYYKICTH 1 JTaOUIbHICTD,
10 JTO3BOJISIE il MIBUAKO pearyBaTh Ha MO>KJIMBI 3MIHU €KOJIOTTYHUX YMOB [ Toykutil u
op., 2013; Epwosa u op., 2014]. Baumky pamnana peainizye aJalTUBHUM MEXaHI3M
ribepHasii, mo 3abe3neyye MOJIOCKY BWKMBAHHS Yy HECHPHUSATIMBUN s
KUTTENSIIBHOCTI TepioZ. OcoOauBOCTI MeTabodi3My pamaHd Ha cTafli 3UMOBOI
CIUISIYKM 30BCIM HE BHMBYEHI. B 3B’S3Ky 3 BHINE€3a3HAYEHUM, METOI0 poOOTH OyIio
BUBYEHHS CTaHy TE€H-€H3UMHOI CHCTEeMHU CYNEPOKCHUAIUCMYTa3u — OJHOro 3
KIIFOYOBUX (PEPMEHTIB aHTUOKCUJAHTHOT CUCTEMH — IIiJ] Yac 3UMOBOTO T1iM00103y.

MarepuaJ i meToan

JHocmipkyBanu ABI Tpynu panaHu. J[o mepiioi — BXOAWIN OCOOMHU MOJIFOCKA,
310paHi Ha MOYaTKy CI4HSA, TOOTO y CTaHi 3MMOBOTO CHoOKow. Jlpyra rpyma
CKJIajaiach 3 OCOOMH JITHBROTO 30upaHHS (4YepBeHb) B akTUBHIN (a3l
KUTTENSITBHOCTIL. 30ip TBapuH 3AicHIOBanu y 2012 potii, 3 OJHOTO 1 TOro X MICIS
Opnecbkoi 3aToku. Y KOXHIA rpyni aHanmizyBaiau 1o 40 CTaTeBOCTUTIIUX MOJIOCKIB
NpUOJIU3HO OJHOTO BIKY 13 CTATUCTUYHO PIBHUM CITIBBITHOIIECHHSIM CaMIIIB 1 CAMHUIIb.
Ocobunu 000X TPYI CEepeaHE CTATUCTUYHO HE PO3PI3HSIMCH 3a JIHIMHO-MaCOBUMHU
MOKa3HUKaMHU.

3pa3ku i eNeKTpo(POpEeTUUHOTO PO3AUICHHS 1 eJIeKTpodope3 BUKOHYBAIH, SIK
onucano y podotu [Tonmikoe ma in., 2014]. MarepiaioM IOCHIIKEHb CIyryBala
nenbnenHiBCchka 3ayio3a. BusBnenns cynepokcupaucemytaszu  (COJl) y remsx
3MIMCHIOBAIM 3T1IHO pekoMeHpnaiism [Manchenko, 2003] 3 BUKOPHCTaHHSAM
HITPOTETPA30JIIEBOTO CHUHBOTO B SKOCTI I1HAMKATOPHOTO OapBHUKA. Y MICLAX
pO3TalllyBaHHs €H3UMY (POPMYBAIUCH OE3KOJIPHI CMYTH.

3uMorpamMu JIOKYMEHTYBajJd 3a JOINOMOIOI0 CKAaHYIYOi MPHUCTABKU [0
KOMIT'IOTepa 1 TMPOBaAWIM KUIBKICHUW aHali3 OTPUMAHUX JIEHCUTOIpaM 3a
koMmi'torepHoto nporpamoro  AHallC [M. A. Tlomxapckuii, JI. I'. Pubaika,
podzharsky@ukr.net)]. BusHauamum KiIbKICTh MHOXHUHHHX (OpM (QEpMEHTIB, ix
BITHOCHY €JIEKTPO(OPETUUHY PYXJIUBICTH (Rf) Ta IUTOMY Bary y BIJICOTKax (4acTKy)
y 3arajibHOMY crekTpi. depMeHTaTUBHY aKTUBHICTH OI[IHIOBAJIM 3a IUIONICIO MiKIB Ha
JEHCUTOrpaMax BIIMOBIJHUX MHOXHUHHUX (OpM, 1 pO3paxoBYBaJIU B YMOBHHX
ONMHMIIIX HAa | Mr cupoi TkaHWHU (YM.O[/T). 3a3HaueHUU crmocid He TOoKa3ye
ICTUHHUH piBeHb (D€pPMEHTATUBHOI aKTUBHOCTI, aJie € 1I0CTaTHBO 1HPOPMATUBHUM JIJIs
MOPIBHSUIBHUX JOCIIIKEHb.

PesynpTaTt nmocniipkeHb OOpOOJSAM 3 BHUKOPUCTAHHAM TMAKETy Mporpam
Microsoft Excel. Po3paxoByBanu cepenHi apudMETH4YHI TOKA3HUKIB CIIEKTPIB,
CTaHJIapTHY TOoXUOKy Ta KoedimieHT kopensamii 3a Ilipconom. BiporigHicTsh
BIIMIHHOCTEN BCTAHOBJIIOBAJIM Y BIAMOBIAHOCTI 3 f-kputepieM CThIOJEHTA.

Pe3yabTaT Ta iX 00roBOpeHHs

Tunosi enekrpodopernuni ciektpu COJl npeacTaBieHi Ha pUCYHKY.
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3aranpHa AaKTUBHICTH (EepMEHTY B JITHUN 1mepiog Maibxke y 4 pasu
NepeBulllyBajla akTUBHICTh B3UMKY (734,46 + 92,72 1 191 + 21,73 ym.oa/r
BIJIMOBIHO) MpU piBHI AoctoBipHOCTI pizHuULi p< 0,001. Kpim Toro, cnekrtpu
MHOXMHHMX (QopM COJl y pi3HI CE30HU CHJIBHO PO3PIZHSUIMCH CBOEIO
pi3HOMaHITHICTIO. B miTHIA mepioa BUSABISLUIOCH 70 9 i30opM 3 BapiaOelbHOIO
YaCTHHOIO CIeKTpy y 30H1 3 Rf 0,35-0,46. B3umMKy 3k YITKO crHocTepiragach JHILe
olHa cMyra (epMeHTy. 3a3HaueHl BIIMIHHOCTI MOXHa 3B’S3aTU 3 HEOJIHAKOBUM
3arajbHUM (P1310J0TTYHUM CTAaHOM TBapHUH Ha PI3HUX €Tamnax piuHOTO LMKIY: BUCOKA
aKTUBHICTH TBAPHH BIIITKY 1 Ta MiHIMaJIbHA — Ha CTa/ii ribepHasii.

A b
M MMM F FFF FM MFMPFMM FF M F

Puc. Enexrpodopernuni cnexktpu COJ] ocoOun pananu, 3i0paHux BIITKY (A) 1
B3uMKy (B): M — cammi, F — camuni, cTpiikoro BigmideHa BapiaOenbHa 30HA
bepmeHTy

[30opma eH3uMy 3 HaAMOUIBIIOK aKTUBHICTIO 3HAXOIUJIACh Y BapiaOelbHii 30H1
CHEKTPYy i Maja BifHOCHY eleKTpodopeTuuny pyxmusictb 0,44-0,45. i yactka y
3arajibHOMY criekTpi ckianana 35,82 + 3,46 %. [loxiona ¢popma COJ] criocTepiranach
TaKOX Ha 3UMOTpaMax MOJIOCKY Yy 3uMOBUM mepiof. [lpudyoMy akTHBHOCTI AaHOT
130)0pMH €H3UMY Ha PI3HUX CTAIAX PIYHOTO LUKIY CTATUCTUYHO HE PO3PI3HSIUCS:
191,20 + 21,73 Ta 222,95 £ 29,40 ym.o1/r B3UMKY i BIITKY BimmnoBinHo. FiMoBipHo,
came pgaHa ¢opma COJl miaTpumye HEOOXiAHMI MIHIMyM (GepMEHTATUBHOI
aKTUBHOCTI Y CTaHI CIOKOIO 1 3a0e3neuye «roTOBHICTh» aHTUOKCHUJAHTHOT CUCTEMHU
panaHu J0 aKTUBHOTO (PYHKIIOHYBaHHSI.

JlocToBipHOT CIIPSI)KEHOCTI CTaTi 3 SAKICHUMU 0COOJIMBOCTIMU
enexktpodopetnunux crektpiB COJl 3HaiineHo He Oyrno. AJje crocTepiraiach
3aJIEKHICTh B1J] CTaTl KUIbKICHUX MMOKa3HUKIB 3MMOIPaM LIbOr0 €H3UMY (Talu1.).
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Tabnuys
AxTHBHicTB i30¢opm CO/l 'y 0oco0OuH panaHu pi3HOI cTaTi
3navenHs Rf i3odopmu abo rpymnu Cratp
130hopMm Camurii Camiii P
0,35 84+64 0,0 =
0,37-0,45 506,2 £+ 69,5 259,4 + 33,1 0,04
0,47-0,88 302,2 + 44,4 411,8 £ 83,2 =
VYci 3ogopMu CieKTpy 949,23 £ 134,54 | 519,70 £ 89,15 | 0,05
Ilpumimka: Haseoeno cepedHi apugmemuyrni 3HAUEHHS AKMUBHOCMI i30¢hopM
Gpepmenmy (yM.00./2 MKAHUHU) ma IX CMAHOAPMHA NOMUIKA, P — pIiBeHb

00CMOBIPHOCMI PIZHUYT MIJIC NOKA3ZHUKAMU PI3HUX cmamell, = 03HAYA€ GIOCYMHICMb
00CMOBIpHOI pi3HUYI

Sx BuAHO 3 TabnwMil, 3arajgbHa AKTUBHICTh Ta AaKTUBHICTb (EPMEHTY Yy
BapiabenbHiil yactuHi cnekrpy COJl (Rf 0,35-0,46) mocToBIpHO pO3pi3HsIIAcS y
MPEJCTAaBHUKIB PI3HOI CTaTl. 3a pe3yJbTaTaMHu €JIeKTPOPOPETUUHOr0 aHalli3zy OyB
BCTAHOBJICHUI KOPEJSLINHUN 3B'SI30K MK CTaTTIO 1 aKTUBHICTIO BapiabesbHOI 30HU
cnexktpy CO/l. KoedimieHT kopensii BIAHOCHO XiHOYOi cTaTi MaB 3HaueHHs +0,50,
mo BiamoBimae piBHIO JgoctoBipHOcTi Pp<0,01. OpHak 3a3HaueHUd 3B'SI30K
crocTepiraBcsi JMIIE€ y OcCOOMH, 310paHUX BIITKY. B3uMMKy 1S BiAMIHHICTb
HIBEJIIOBAJIACh.

TakuM 4YMHOM, HE3Ba)KalOUM HA CYTTEBE 3HIKEHHSI PIBHS KUTTEAISUIBHOCTI
panaHu y 3MMOBHUI 1epioj1, 30epiraeThCsi akTUBHICTh pepMeHTiB, 30kpeMa CO/l. [pu
BOMY PO30DLKHOCTI MK CTaTAMHU, IIO CIOCTEpPIraduch BIITKY, OyJM BIICYTHI 3a
cTaHoM ribepHasii. MoxkIJIMBO, 10 ICHYIOYA B3UMKY aKTUBHICTb € TUM PIBHEM, SIKUM €
HEOOXITHUM /JI ICHYBaHHSI OCOOMH 1IbOTO BUY Y HECTIPUSATIMBUX YMOBAX.
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VYIK 577.125.3. — 152.1:591.1/3
15{K03i171qy1< O.B,, lByFOHBKO LIO., 2I[queHKo M.M.,, 1I[queHKO 0.0.

Oco01MBOCTI 3MIH )KMPHOKHMCJIOTHOIO CKJIAAY MIOKapay siK cyocTparty
OKHCHHX IPOIECiB y ryceil B yMOBAX Iillo- Ta rinepokxcii

] . o o . o .
Menimononbcokuil deparcasHuil nedazo2ivHull yHisepcumem
im. boeoana Xmenvuuyvkoeo, Yrpaina
2 o . . ) . . .
Taspiticokuil depacasHull azpomexHoI02iuHUll YHigepcumem, YKpaina

Ha ocHOBI KOpemsLIMHOrO 1 KJIACTEPHOrO aHamidy pe3yibTaTiB Ol0XIMIYHUX
JOCII/PKEHb BCTAHOBJICHO, IO aJjamnTallis Tyced MiJ Yac Mepexoay BIJ TIMOKCIl KIHIA
eMOpIOHAJIBHOTO TEpioAy N0 TiNepokcii MoyaTKy aTrMOoc(hEepHOro AMXaHHS Ha piBHI
MIOKap/y pealli3ye€TbCs OMOCEPEIKOBAHO Yepe3 3B A30K MeTaboi3My KUPHUX KHUCIOT 13
dbepMeHTaMH aHTUOKCUIAHTHOIO 3axucTy. B cBowo uepry, peryisiisi eHepreTH4HOro
OoOMIHY 3HIIMCHIOETBCS uepe3 3B’SA30K akTUBHOCTI ¢epmeHTiB mukiay Kpebeca 3
MaKpOCKOIIYHOIO JIAHKOIO CHCTEMH aHTHOKCHUAAHTHOTO 3aXHUCTy Ta MeTaboi3MOM
HE3aMIHHHX XKUPHUX KUCIOT.

Kurouosi ciioBa: rycu, Miokapa, *KupHi KUCIOTH, IIUKI KpeOca, rinokcis, rinepokcis.

Ha ocHOBe KOppEensIMOHHOTO M KIACTEPHOTO aHAIHM3a PE3yJIbTaTOB OMOXUMHUYECKHX
WCCIICIOBAaHUH YCTAHOBIICHO, YTO QIaITAIlUs TyCe BO BPEeMsl TIEpexo/ia OT THUITOKCUU KOHIIA
SMOPHOHAILHOTO TIEpHOJa K TUIEPOKCHHM Hadajga aTMOC(PEPHOTO JbIXaHUS HAa YpPOBHE
MHOKapAa peannu3yercsi OIMOCPEIOBAHO dYepe3 CBSA3b METa0oJM3Ma JKHPHBIX KHCIOT C
dbepMeHTaMM aHTHOKCHJIAHTHOW 3alllMTHl. B CBOIO OYepesh, peryiisius dHEPTeTHUYECKOTO
oOMEHa OCYIIECTBIISICTCS 4Yepe3 CBsA3b  aKkTUBHOCTH (depMeHTOB Iukia Kpebca c
MaKpOCKOITMYECKHUM 3BEHOM CHCTEMBl AHTHOKCHJIAHTHOW 3alUTBI M METa0OIU3MOM
HE3aMCHHUMBIX KUPHBIX KHUCIIOT.

KiroueBble cjioBa: rycw, MHOKap], >KUPHBIC KHUCIOTHI, Wkl KpeOca, rumokcwus,
THIICPOKCHSI.

On the basis of the correlation and cluster analysis of examination biochemical results,
we have been established that adaptation of geese when they transit from hypoxia of the last
of fetal life to hyperoxia of the beginning of atmospheric breathing, which is at myocardium
level, is implemented as a metabolic connection of fatty acids with enzymes of the
antioxidant protection. The regulation of energetic metabolism, in turn, is provided through
the connection of the activity of enzymes in Krebs cycle with a macroscopic systemic link
of antioxidant protection and metabolism of essential fatty acids.

Keywords: geese, myocardium, fatty acids, Krebs cycle, hypoxia, hyperoxia.

dopMmyBaHHSI aJaNTUBHOI BIJIMOBIJ1I OpPraHi3My Ha J1il0 HETaTMBHUX UYWHHUKIB
BIIOYBAa€ThCS 32 YMOBU YTPUMAaHHsS TEBHOro OanaHCcy MeTaboJIiuHUX NepeOyaoB,
cepell SKMX BaXXJIMBE MICIE MOCIAAI0Th MPOILEecH O10JOT1YHOrO Ta MEPOKCUIHOTO
okuCHEHHs. JKHpHI KHUCIOTHM MIOKapAy BOAHOYAC BHUCTYIMAIOTh SK TOJIOBHUN
eHepreTuyHuii cyocrpat [5, 6], 1 sk cyOCTaHIlisl TEPOKCUAHOrO OKHCHEeHHS [1, 4].
Otxe mMeTaboJ113M JaHUX CIOJYK nepeadadae nmepedir 000X TUIIB OKUCHEHHA. Tomy
METOI0 JOCIIKEHb OyJo 3’sCyBaHHsS 3B’SI3KIB METa0OJI3MYy >KMPHUX KHUCIOT 3
nporecaMu 010JIOTTYHOTO 1 IEPOKCUIHOTO OKHMCHEHHS, 110 B1I0YBAatOThCS B MIOKap/i
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ryceil 3a (I310J0TriYHOT HANpYrd MiJ dYac TMepexoay Bi TINOKCIi KIHIA
eMOpIOHAILHOTO TIEPI0AY J0 TIMEPOKCIi MOYaTKy aTMOC(EpHOro NUXaHHS.

Jlnst iHKyOanii BUKOPUCTAHO SIHLS Tycel XapKiBChbKOi MOPOJAM 13 CEPEeIHbOIO
macoro (145,7 £ 2,62) r. JocmigxeHHs O1OXIMIYHMX TMOKAa3HUKIB MPOBOJIUIN Y
¢1310710r1YHO OOIPYHTOBAHI TEpMiHH, a came: B 15-, 22-, 28-1000BUX eMOpIOHIB Ta
micis BuiyruieHHs B 1-,7- 1 14-mo6oBux rycenar. CTaH €HEPreTUYHOro OOMIHY
BU3HAYaIM 3a akTuBHICTIO feriaporena3 (DH) mukny Kpebea (ILITK), aktuBnicts DH
OLIIHIOBAaJIM 32 KUIbKICTIO BigHOBIeHoro Kamito rekcomianodepary  (III).
[HTEeHCUBHICTP TEPOKCUIHMX TMPOIECIB OIIHIOBAIM 32 BMICTOM MaJlOHOBOI'O
mianpaeriny B romoreHati (MDA) Ta 3a imimiamii T1OJI Fe* (MDA,,.), a cran
CUCTEMHU aHTUOKCHIAHTHOTro 3axucty (AO3) — 3a akTUBHICTIO (EPMEHTIB:
cynepokcugaucmytazu (SOD), karanasu (CAT) i rayrationnepokcunasu (GPO).
OxpiM TOroO, SIK IHTErpajibHUM MOKa3HUK cTaHy cuctemMu AO3 BUKOPUCTOBYBAJIU
koedimieHT aHTHOKCUAAHTHOI aKTHUBHOCTI (Kaoa) [4]. KupHokucioTHHI OOMIH
BHU3HAYaJld METOJOM Ta30piiuHHOI Xpomartorpadii. Takox po3paxoByBau
BIJTHOIIIEHHSI CyMapHO1 €KBIBAJIEHTHOI KOHIIEHTpallli HEHACUYEHUX >KUPHUX KHUCIOT
BIIHOCHO KpaTHUX 3B’s3kiB (HeHacuueHicTh) (N) [1]. lomatkoBo po3paxoByBaJIH
3aranbHuil BMicT nociimpkeHux XK (C), ta cymapuuii BmicT HeHacumyeHux KK
(C(N)). Kopensmiitnuii 1 klacTepHU aHal13 OTPUMaHUX PE3yibTaTiB MPOBOJMIM 32
BIIOMUMH MeTOJaMH [2], CTaTUCTUYHY OOpOOKY — 13 3aCTOCYBaHHSIM IaKeTy
nporpam Microsoft Office Excel 2013 Ta SPSS v.13 3 t- kputepiem CtblogenTa [3].
3a p<0,05 xopensuiiiHi 3B’SI3KM BBaXKAJIM CTATUCTHUYHO 3HauymuMmu; 3a p<0,1 — sk
TEHJEHIIi 70 Kopeisuii. MojaentoBaHHs KJIacTepiB MPOBOJAUIN B mporpami Diagram
Designer v.1.28.

OTpumaHi KJacTepu CBiAYaTh MPO PO3AUICHI META0OJIUHI IUISAXU MIATPUMKH
anTHokcuaaHTHOI akTuBHOCTI (Kppa) (Kiactep-1) Ta piBHS eHepreTMYHOro OOMIHY
(Knactep-2) (puc.) miokapay uepe3 metabonizm KK. HaiiBumuii peitunr cepen
MOKa3HUKIB 1-r0 KiacTepy B MadbMITHHOBOI KUcIOTH (16:0), 10 Mae 5 1OCTOBIpHUX
NapHUX KOpeNsUiHuX 3B’s3kiB. HaiOuiblmn TiCHMI 3B’S30K CHOCTEpIraeThecs 13
oneinoporo (18:1) (r=0,902 npu p<0,05), Ta goK030reKcacHOBOIO (22:6) (r=-0,883
mpu p<0,05) kucioTaMu, sIKi KOpeII0Th MikK co60r0 Ha piBHI (r=-0,932 nipu p<0,05).
Takoxx mpuBeprae yBary TteHuaenuis no kopemsmii (16:0) 13 GPO (r=0,844 mnpu
p<0,05), sixa peanizye 38’530k cucteMu AO3 13 Mmetabonizsmom XK. Kapoa Mae TicHi
3B’s3KK 13 cTeapuHoBOl0 Kkuciotow (18:0) (r=0,932 mpu p<0,05), TeHnmaeHuii 10
kopensnii 3 oneiHosoro (18:1) (r=-0,877 npu p<0,05), MDA (r=0,722 nipu p<0,1) Ta
C(N) (r=-0,840 mpu p<0,1). ¥V xknactepi 2 HaiBumui pedtunr mae SD 13 4-a
MapHUMH KOPEJAIIMHUMU 3B’sA3KaMH, 110 3a0e3reuye BHYTPIIIHIO 1HTErparlito
kiactepa. TicHuii 3B’s30Kk cnoctepiraerbest 3 MD (r=0,919 npu p<0,05). Taxox
BCTAHOBJICHO TEHACHIIT 10 KOPENSALIMHOIO 3B’SI3KYy 3 AHTUOKCUAAHTHUM (PEPMEHTOM
CAT (r=-0,723 mpu p<0,1), Ta HeHacuueHuMU JiHOJIeHOBOKW (18:3) (1=0,823 mpu
p<0,1) 1 minonenoro (18:2) (r=0,867 mpu p<0,1) kucmoramu, IO 3abe3meUye
iHTerpanito Mixk nokazaukamu LTK, cuctemu AO3 ta merabonizmy KK.
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Puc. Knactep moka3sHUKIB €HEpreTUYHOTO OOMIHY, MEPOKCUIHOTO OKUCHEHHS 1

BMICTY JKUPHHMX KUCJIOT JIJIsI MiOKapy Trycei
[Ipsimi kopensiuii 300paxeHi cynuibHUMH JiHisIMU (r > 0), oGepHeHi — nyHKTUpHUMH (r < 0);
MOABIMHUMH YOPHUMHU JIHHISIMH — piBEeHb 3HauymocTi kopensauii p<0,01; ogunapna yopHa — p<0,05;
oauHapHa cipa — p<0,1.

TakuM 4YMHOM, pe3yJabTaTH KOPEISALIMHOTO aHaNi3y AMHAMIKA AOCTIIKEHHX
MOKA3HUKIB JOBOJATh, IO ISl MIOKApy Tycel ajganTallisi 10 yMOB MMOCTHATAIbHOIO
ICHYBaHHSl peajli3yeTbCs OINOCEpPEAKOBaHO uepe3 3B a30k Merabonizmy KK i3
TIIyTaTIOHNEPOKCUA3HOI0 AKTUBHICTTIO, KOHIICHTPALl€l0 BTOPUHHUX TMPOJIYKTIB
Jinonepokcualii Ta koedimieHToM iXHbOT HeHacuyeHOoCTl. B cBOIO uepry perymsiis
€HEPreTHYHOro 0OMiHy 3a0e3MeuyeThesl Yepe3 3B’ 130K aKTUBHOCT1 (PEPMEHTIB LIUKITY
Kpebca 3 makpockomiuHow jaHkow cuctemMu AO3 Ta MeTaboJ1i3MOM HE3aMIHHUX
KUPHUX KHUCIIOT.
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VIIK 591. 5: 599. 363
Antonen H.B.

HacexoMosiinble MukpoMammainu JlHenpoBcko-OpesibCcKOro NpUupoIHOro
3amoBeTHUKA

J[Hinposcvko- Openbcokuii npupooHutl 3ano68ioHuK, Ykpaina

Y pob6oTi mnpuBOAATBCS JaHI MO 4YeTUpeX MpeacTaBHUKaxX psagay Insectivora
(Mammalia) npiGHUX ccaBIliB: MaJiOi, 3BUYAHOT MiIUISIX (Sorex) Ta Maioi, OenouepeBoi
ou103yokax (Crocidura) JHinpoBcbKo-OpiIbCHKOTO MPUPOAHOTO 3aMOBIIHMKA, 310paHUX
aBTOPOM Ha TpoTs3i 19 pokiB AOCTIPKEHb B CTEMOBIN 30HI1 MIBJACHHOTO CXOMy YKpaiHu, Y
JlHinponeTpoBchKiit 001acTi.

Kurouogi ciioBa: miguini, 61103yOkH, 3aM10B1THHK.

B pabGote mpuBomATCS MaHHBIE TO YETHIPEM MpPEICTaBUTENSAM OTpsida Insectivora
(Mammalia) MenKux MIIEKOMHUTAIONIUX: Majoi, OOBIKHOBEHHOW Oypo3ybOkam (Sorex) u
Majoii, OemobOproxoit OenozyOkam (Crocidura) JlHETmpoBCKO-OpPeNbCKOTO TPUPOTHOTO
3amoBeAHNKA, COOpaHHBIC aBTOPOM B TeueHue 19 JieT uccienoBanuii B CTEMHON 30HE I0TO-
BOCTOKa YKpauHbl, B JIHEmponeTpoBCcKoi 001acTH.

KuroueBblie ciioBa: Oypo3yOku, 0e103yOKH, 3aOBETHHK.

Data on the 4 insectivora-species of small mammals: brown-tooths or small tooths
(Sorex) and common earth-dig and white-tooths (Crocidura) of the owl was collected for
19 years at the Dnepro-Orel’s Natural Reserve, in the south-tast steppe zone of the
Ukraine, at the Dnepropetrovsk Region.

Keywords: brown-tooths, white-tooths, reserve.

Beenenne. OpranuzoBansslii B 1990 r., /[HenpoBcko-OpenbCKUil MPUPOIHBIMA
3anoBeHUK, ¢ koopauHatamu 48° 30' c. m. u 34° 45' B. . u mmomaaeio 4766,2 ra,
pacnojio)keH B LeHTpe JlHempomeTpoBckoil obiiactu Ha JseBoOepexbe [lHempa.
Teppuropus mpeacTaBiser co0Oil KOMIUIEKC KOpOTKO- (myoOpasbl p. IlpoToBua) u
noJronoéMHubIX JecoB (p. Juerp) ¢ cucremoit crapuir-ozep, ayroB u 6osot (I —
Tepaca) M MCaMMO(MHUTHON cTenu (CpeaHETHETPOBCKUE apeHbI) C HACAKICHUSIMHU
COCHBI OObIKHOBEeHHOM (Pinus sylvestris L.) paznoro Bo3pacta (II — Tepaca).

B noiimenHbix necax mnpeoOiagaeT OCOKOPb WM TOMNOJb uepHbld (Populus
nigra L.), mmupoko pacrpocTpaHeHbl Tomnonb Oenbiit (Populus alba L.), uBa Genas
(Salix alba L.), B3 (Ulmus laevis Pall.) u Ha rpuBax, B BHJE JecOmojioc — AYyO
yepecuatbli (Quercus robur L.). 9T0 MHTpa3oHAIbHBIE OMOTOIBI B CTEMHON 30HE
YkpauHbl (FOT0-BOCTOK), YTO HAKJIAJbIBACT CBOCOOpPA3HBIM OTHEYAaTOK Ha (ayHy
MJICKOITUTAIONIUX M MEJIKMX, B YaCTHOCTH.

C 1991 mo 2009 rr. 31€ch NPOBOAWIM YUETHl YUCICHHOCTH (BECHOM, JIETOM U
OCCHBIO) W MHBEHTApPHU3alU0 (MOHUTOPUHT) MEJIKHUX MJICKOITMTAIOIIMX B OCHOBHBIX
ouoronax Ha 15 nmocrossHHBIX yu€THbIX NuHUAX (I1.Y.JI.) cormacHo, oOuienpuHATHIX
METONMK [8] ¢ HMCMOJB30BaHMEM OOBIKHOBCHHBIX JIOBYIICK ['€po, M cHeruaibHbIX
xkuBojoBOK cuctembl H.A. [lumanora (1999). Bcero 3a 19 netr orpborano 56200
n./cyr. u otnoBieHo 4011 ocobeil MuKpoMamanuii pa3HbIX BHAOB. Esxkerogno
paspelicHre Ha MPOBEACHUE OTJIOBA MEJIKUX MJICKOIMHUTAIONIUX B HAYYHBIX IIEIAX B
3aMoBEHUKE MOJy4Yaik B 00JlacHOM yrpaBiienun 3xosioruu (300 oc.).
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Pe3yabTathl U ux obcyxaenme. Ha kpaTko- u JOJNTOMOEMHBIX y4YyacTKaX Ha
CEroJ[Hsl 3apETUCTPUPOBAHO 12 BUIOB MEIKUX MIEKOMUTAIOIMHUX: O0ypo3yOka Mmamas
(Sorex minutus L., 1766), Oypo3yOka oObikHOBeHHast (S. araneus L., 1758),
oenozyoka manas (Crocidura suaveolens Pall., 1811), manas necHas MbIIIb WIH
ypanbcekas (Sylvaemus uralensis Pall., 1811), necunas mbib (Sylvaemus sylvaticus L.,
1758), nmonesas mbliiib (Apodemus agrarius Pall., 1771), nomoBas mbiib (Mus
musculus L., 1758), mpimb-Mantotka (Micromys minutus Pall., 1771), kpbica cepas
(Rattus norvegicus Berk., 1769), Boasnas nonéska (Arvicola amphibius L., 1758),
noJIEBKA JIyroBas Wi BocTouHoeBporneiickas (Microtus laevis Mill., 1908 = Microtus
rosiaemeridionalis Ognev, 1924), xyrtopa oObikHOBeHHass (Neomis fodiens Penn.,
1771) [4].

Ha ydacTkax ecTeCTBEHHOM MecUaHOi CTenu, He OXBaYEHHOU Jecopa3BeIecHHEM
(aranon) BbIsiBIEHO 10 BUAOB MHKpoMmamMmanuii: Oeno3dyoka wmanas (Crocidura
suaveolens Pall., 1811); O6enozybka Oenorpynas (C. leucodon Germ., 1780);
MbItoBKa crenHas (Sicista subtilis Pall., 1773), Ml necuas (Sylvaemus sylvaticus
L., 1773); mbimb ypanbcekas (S. uralensis Pall., 1811); mbib noneBast (Apodemus
agrarius Pall., 1771); mbib nomoBast (Mus musculus L., 1758); xypraHuumkoBas
MbItb (M. spicilegus Pet., 1882); mbiika nyrosas (Mycromis minutus Pall., 1771) u
nosieBka siyroBasi (Microtus levis Miller, 1908) [4].

Bypo3yoka manas. Oto — peakuil TUAPOPUIBHBIA CTEHOTONHBIA BUJ,
3aHEeCeHHbI B JonojiHeHus bepHckolt konBeHuuu (bz). OOuTaeT B 3amOBEIHUKE
UCKJIIOYUTEIRHO B moiiMe JlHempa (TIOMMEHHBIA Jiec, TOWMEHHBIE JIyra).
Haumenbmuii 3Bepéx TepuodayHbl YKpauHbl M, COOTBETCTBEHHO — 3allOBEJHHUKA.
Tak, camen; 106bIThIN (2/1X-1992) na I1.Y.JI. Ne 1, umen Takue mopdomerpuieckue
napametpel: L — 53 mm; Ca — 36 mm; P1— 10,2 mm; P — 2, 65 1, a 3Bepek 1OOBITHINA B
onpimanauke (7/1X-2003), coorBerctBenno: L — 55 mMm; Ca — 35 mm; P1 — 10,0 Mwm;
P— 2,8 r. YucneHHocTh Masioll Oypo3yOKH [TOBOJIBHO HHU3Kas M, COCTaBUJa OT
0,33 oc. Ha 100 n./cyT. B kpaTkonoéMuou nyopase Ha [LY.JI. Ne 1 (2/1X-1992) no 1,0
oc. Ha 100 n./cyt. B onbianuuke Ha ILY.JI. Ne 9 (7/IX-2003). 3BepbKH MOKPHITHI
TYCTBIM MSTKUM IIEIKOBUCTHIM MEXOM Oyporo nBeta. HipkHsst OpromiHasi cTOpoHa
TeJIa TeMHasl, IOYTH YepHass. MopIodka BEITIHYTa B KOPOTKUI X000TOK. Bee 3y0nI y
MaJjioil 0ypo3yOku okpalleHsl B Oypsiii uBer [1, 4, 5, 6].

Bypo3yOoka o0bIkHOBeHHasi. DTO IIMPOKOPACIPOCTPAHEHHBIN CTEHOTOIHBIHI
BUJI, 3aHECCHHBIM B jomoyiHeHUs bepHckol koHBeHiuu (bs). 3Bepék (n = 16)
3HAYUTENBHO KpynHee Manoil 6ypo3yoku: L — 70-88 mm; Ca — 35-45 mm; P1 — 12-15
MM; P —9,2-14,7 r. OTHOCUTENbHAS CPEHSSI MHOTOJICTHSISI YMCIIEHHOCTh Kojlebanach
ot 0,578 oc. Ha 100 n./cyT. B kpatkonoémHoi# ayopase Ha [1.Y.JI. Ne 1 1o 8,72 oc. Ha
100 n./cyt. B uBHsike MokpoMm Ha IL.Y.JI. Ne 6 [5, 6]. OObikHOBeHHass Oypo3yOKa
oOMTaeT B JIECHOW TMOJACTHIKE W BEPXHHUX CJOSX IMOYBBL. 3BEPEK IMOKPBHIT T'YyCTHIM
KOPOTKUM 0apXaTHUCThIM MEXOM, OypO-KOpUYHEBOIO IIBeTa. bproimiko — >kenroBaTo-
cepoe, MHOT/Ia C OPAaHXKEeBBIM OTTEHKOM. ['J1a3a M yIlIM O4YeHb MaJleHbKUe, yIIHas
paKoBHHA HE BBICTyHaeT W3 Mexa. MopIodYKa BHITAHYTa B KOPOTKHH TOJIBHKHBIN
X000TOK. XBOCT MOKPBIT KOPOTKON MATKOM 1IepcThio. Bee 3y0Onl okpaiiieHbl B Oypblid
user. [{ns 6ypo3yOku OOBIKHOBEHHOM, pailoH McclieoOBaHUN — 3amaj apeajia 3TOro
BUga [7, 6] W I0KHag TpaHULA pacHpOCTpaHeHUs Ha YKpauHe (LIEHTP
JlHenponeTpoBCcKoil 061acTh).
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B (tabn. 1) nmnpuBOAATCS JaHHBIE O CpPEIHEM MHOTOJETHEW YHUCICHHOCTH
O0ypo3y0ok u apyrux BunoB Ha [1.Y.JI. B moliMe 3a BeCh IEPHO1 UCCIICIOBAHUIA.

Tabnuya 1.
O0001IeHHAS YHCIECHOCTL MeJKuX MilekonuTamux Ha I1.Y.JI. B noiime
(1999-2009 rr.)

Bust Cpennee (ceHts10pb) — ocobeit Ha 100 m1./cyT.

Nel | Ne4d | Ne5 Ne 6 Ne7 | Ne8 Ne 9 Ne 10 | Nell
Sorex araneus 0,418 10,444 | 2,889 | 1,455 | 1,078 | 1,367 | 1,900 | 2,569 |0,134
Sorex minutus 0,018 | -- -- 0,078 -- -- 0,111 0,094 --
Crocidura suaveolens -- -- -- -- -- -- -- 0,578 --
Sylvaemus uralensis 6,018 | 8,781 | 13,067 | 16,300 | 18,478 | 8,000 | 3,867 | 0,249 |0,934
S. sylvaticus 0,312 | 1,881 | 0,300 -- 0,078 -- 2,511 -- --
Apodemus agrarius 13,50 | 2,519 | 2,333 | 4,589 | 5,733 {0,633 | 2,189 | 1,849 |1,560
Mus musculus 0,018 1 0,269 -- 0,078 -- -- 0,111 -- --
Microtus laevis - 10,250 1,111 | 4,233 | 0,444 -- -- 1,614 |2,746
Rattus norvegicus -- 10,187 -- -- -- -- -- -- --
Cymmapnas 20,47 | 14,22

16,111 | 22,244 | 25,811 | 10,00 | 10,678 | 6,953 |5,374
YUCIIEHHOCTD 6 5

KoaunuecTso BUAOB 2,706 | 3,375 | 2,000 | 3,555 | 2,778 | 1,444 | 3,000 | 3,071 |1,334

OtpaboTaano a./cyr. | 3350 | 2900 | 1250 1100 | 1200 | 1050 | 1050 1050 | 1050

N3  Tabmuupl 1. BUAHO, YTO MaKCUMajbHasi YHUCJIEHHOCTh Oypo3yOKH
oObIKHOBeHHOM 3apeructpupoBana Ha I[LY.JI. Ne 5 (monromo€mHuasi mpupycioBas
BJIQ)KHOBATas BA30Bas 1yOpaBa C JaHAbIIIEM, B KB. 5), a Beicokas — Ha [L.Y.JI. Ne 10
(monronoéMHbBIA BIAXHBIM Jyr, B KkB. 37). B necHom Ouortomne (nyOpasa) eé
YHICJICHHOCTb BbIlIE, YeM B Oe3necHoM (J1yr). Hammyuiine ycnoBust nist mpoKUBaHUs
ATOT BUJ HAXOJUT BO BIAKHBIX MECTOOOUTAHMSIX MMOUMBI 3aII0OBETHUKA (TTPUPYCIOBas
nyOpaBa M BIQXHBIM JIYr). A HauUXy[AIIHE YCJIOBUS JJIsI MPOXKUBAHUS B TIOMME,
oObikHOBeHHas Oypo3yOka HaxoauT Ha [1.Y.JI. Ne 11 (monromnoémHbii OCTEITHEHHBIN
nyr, B kB. 37). Kak BuanM, BIaXXHOCTb 37IeCh UMEET MEPBOCTENIEHHOE 3HaUeHue. Tak,
B KkpatkonmoéMHou gyopaBe Ha ILY.JI. Ne 1 (cBexas myOpaBa, MCCKYCTBEHHBIC
COMKHYTbIE HacaX/eHHs, B KB. 48) €€ UHMCIEHHOCTh 3HAUMTEJIbHO HIKE, YeM Ha
ILY.JL Ne 5 — B noaronoemMHoi npupyciaoBoi. OJHaKO NepeyBIaXHEHUE HETAaTUBHO
CKa3bIBa€TCSI Ha TMOMNYJSALUMU OOBIKHOBEHHON Oypo3yOku. 31ech NpPOUCXOIUT
cHkeHue e€ cpeaHedt mHoronetHer yuciaeHHoctu (ILY.JL Ne 9 — mpureppacubiit
OJIbIIAHHUK BIAXXHBIH  €KEBUYHBIM ¢ ocokod, B kB. 35) m (ILV.J. Ne 6 —
JOJITONMOEMHBIN UBHSIK MOKPBIH OCOKOBBIN C 4epeoil TpéxpasiesbHOM, B KB. 7).

Beno3yoka 6enodproxas (Crocidura leucodon leucodon Germann, 1780) - aTo
PEIKUM CTEHOTOIIHBIM BUJ-CTEIAHT, 3aHECEHHBIA B CIIUCKU DBEpPHCKONW KOHBEHIIMU
(b3), oOuTaer MCKIIOUMTENBHO Ha ydacTkax mnecuanou crenu — I[LY.JL Ne 3
(CpennennenpoBCKUE apeHbl), HEMOBPEXJICHHOW moxkapoMm [1, 2]. UucieHHOCTH
JOBOJILHO HU3Kast, U coctaBuia (21/IV-1999) — 0,67 oc. va 100 n./cyT. (B cpenneM
0,037 oc. ma 100 n./cyr.). W3 TabGn. 1 BUAHO, YTO HA ydyacTKax IECYAHOW CTEMH
noBpexaeHHOoN moxkapoM (ILY.JI. Ne 3a) u B COMKHYTBIX HacaXJCHHUSX COCHBI Ha
apenax Jluempa — pykorBopubiid Jiec (IL.V.JI. Ne 2) oHa MOTHOCTBIO OTCYTCTBYET.
Bnusinue antponoreHHoro ¢gakropa (moskap U co3JaHue KyJIbTYP COCHBI Ha MECKaXx)
HETraTUBHO BiMAET AaHHbIA BUA [3, 6]. OtrnoBneHubil (26/XI-1998) B mecuanoit
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CTeNH IK3EMIUIIp 0eno3yOku umen Takue mMoppomerpuyeckue napamerpbl: L = 60
mM; Ca =28 mm; Pl = 11 mm; P = 4,5 1. 3Bepek umen 6ypoBaTo-cepblii OKpac CIIMHBI
u spko-Oemoe Opromko. Ha xBocte 0e€y103yOKH, KpoMe KOPOTKOH OapXxaTHCTOM
mepctd (IUMHOW 1 MM) €CTh OTHOCHUTENBHO JJIMHHBIE Pa3pekKEHHBbIE BOJIOCKH,
JUIMHOM 5-6 MM (YTO SBISIETCS OTIMYUTENbHON yepToi). BuOpucsl Ha Mopaouke
JUIMHHBIE, OEeJoro W 4YepHOro nBera. 3yObl Oenble. ['7a3a MalleHbKUE, MOYTH HE
3aMeTHbIE. YIIIM OYeHb MAJICHbKUE U HEBBICTYIMAIOT HAJl LIEPCThIO TOJOBBI. XBOCT —
HATUHIPUYCCKUM, TOKPHITHIA TUIOTHBIMHM KOPOTKUMHU U PEAKUMHU JUIMHHBIMHU
BOJIOCKamHu [6].

beno3zyoka wmanas (Cr. suaveolens Pallas, 1811) pacnpoBcTpaHeHHBINH,
ABPUTONHBIN BHJI, 3aHECEHHBINM B cnucku bepHckolt konBeHuuu (bs) [4]. Obutaet
(Tabn. 1, 2) kak B cTemu, Tak U Ha ydacTkax moiMeHHbIX JiyroB (ILY.JI. Ne 10 -
JOJITOTIOEMHBIN BIaKHBIN JYyT, B KB. 37). UucaeHHOCTh pa3HOOOpa3Ha, U COCTaBHUIIA
(6/1X-1996) na IL.Y.JI. Ne 3 (3tanon) necuanoit crenu — 0,33 oc. nva 100 mn./cyt. u 2
oc. Ha 100 mn./cyt. (26-29/111V-2003) — nHa ILVY.JI. Ne 10. Kak BuguM, B JTaHHOM
ciaydae (akTop BIAXKHOCTH UMeEET OOJbIIOE 3HAUEHHE JJI 3TOro Bua (YMCICHHOCTD
MOBBIIIAETCS HA BIXKHBIX Jyrax). OTIOBJIeHHas HaMU B NECYAHOW CTENU camKa
0eno3y0ku umena takue Mmoppomerpudeckue napamerpsl: L = 62 mm; Ca = 26 mm; Pl
= 12 mm; P = 6,0 1. [pyroit sx3emmuigsp 06e€103yOKkH, JOOBITHIA HA BIIAXKHOM JIYTY
ILY.JL. Ne 10 (4/1X-2002), umen takue napameTpbl: L =55 mm; Ca =30 mMm; Pl =11
MMm; P = 4,1 r. Oto Obu1 B3pocibiii camen. CriMHa y 3BEpbKa — CEpOBATO-OypOro
1BeTa, OproImKo — OenoBaTo-cepoil Okpacku. KopoTKui XBOCT MOKPBIT MATKOU
KOPOTKOW WIEPCThI0 C PEAKUMH JJIMHHBIMH BOJOCKaMu. Mopaouyka BHUTSHYTa B
KOPOTKHI MOJBUKHBIN X000TOK. 3yObl Oenble. [ 1a3a maneHbKue, Majgo3aMeTHbIE [6].

B Tabn. 2 mpuBeneHbl OOOOIICHHBIC TaHHBIE O YHCICHHHOCTU 0€l103y0oK u
IpYrux BUJOB MuUKpoMammanuii B mecdyanoit crenu (ILY.JI. Noe 2 — coMkHyThIe
HacaxJieHus: cocHbl Ha neckax; [1.Y.JI. Ne 3a — ydgacTok cTenu Ha Mmoxxapuriie).

Tabnuya 2.
O0001IeHHAS YHCJIEHHOCTL MeJIKHX MuekonuTaomux Ha I[1.Y.J1. B ctenn
(1991-2009 rr.)

Bunapt Cpennee (centsa0ps) — ocobetin Ha 100 n1./cyT
ILYJL Ne2 | ILV.JL Ne3 | ILY.JL Ne3a

Crocidura suaveolens - 0,016 --

C. leucodon - 0,037 --
Sicista subtilis - 0,168 --
Sylvaemus uralensis 3,105 0,353 0,167
S. sylvaticus 2,321 6,404 3,842
Micromis minutus — 0,068 --
Apodemus agrarius 0,916 0,421 --
Mus musculus 0,089 0,210 0,167
M. spicilegus -- 0,247 --
Microtus rossiaemeridionalis 0,016 0,331 0,058
CymmapHas YMCJIE€HHOCTD 6,753 8,326 4,233
CpenHee KOJIUYECTBO BUJIOB 2,053 2,684 0,917
Otpaborano i1./cyT 3600 2950 1450
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N3 (tabn. 2) BUIHO, YTO BIUSHUE aHTPOMOTeHHOro (akropa (mocaaka KyJabTyp
COCHBI U MOKap) HETaTUBHO BIMSIOT Ha MpejcTaBuTeiei cemerictBa Crocidura — oHu
OTMEYAIOTCSI TOJIKO Ha H3TAJIOHHBIX ydacTkax mecuaHoi crtenu (ILY.JI. Ne 3).
[Tocagka KynbTyp COCHBI M MUPOTEHHBIN (DAKTOp MPUBOMAT K yTpaTe PEAKUX BHJIOB
mukpomammanuid (ILY.JI. Ne 2, IL.Y.JI. Ne 3a) [3, 6].

3akmouenne. U3 npexacraBuTeneld  MEIKMX — MIJIEKONMMUTAIONIUX  OTpAAa
Insectivora B JlnenpoBcko-OpelbCKOM MPUPOJTHOM 3alOBEIHUKE 00uTaeT 4 BUaa: 2
Busa Sorex (Manas u oObIkHOBeHHas) U 2 Buaa Crocidura (Manas u 0enooproxas). B
ATOW paboTe MPHUBOASATCSA JaHHBIE MHOTOJICTHHX HCCJIEIOBAaHUNA O OMOTOMUYECKOM
pacripesieJieHuy BUJIOB (ToiiMa, TiecuaHas CTerb); MOPp(POMETPUIECKUX TOKA3aTENAX;
CpeHEe MHOTOJICTHEH YHUCIECHHOCTH, a TaKXE€ BIMSAHUU AHTPOIOTeHHOTO (mocajka
KYJbTYp COCHBl W THPOMOTCHHOro) (pakTopa Ha BHUJAOBOM COCTAB M YHMCICHHOCTH
MHUKPOMaMMAaJIN B IIECUAHOM CTEIIH.
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The paper presents Species Area Relationship, and especially parameter z for the
Geometridae family (Macrolepidoptera) in division of regional (European) and local
(Polish) scale. Each scale was divided into four parts East, West, North and South, to find
out similarities and differences in the researched groups. The investigation was based on the
widely available data of distributional checklists.
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Introduction

The species-area relationship (SAR) is a fundamental concept as well as a useful
tool in ecology and conservation. It measures the relationship between communities
and their habitat and tries to find the global relationship having influence on
ecological organizational issues and sometimes it is used also to predict species loss.
And this allometric models provide the best fits to most data sets (Coonor McCoy
1979; Lomolino 2000; Michalak 2005). Species—area relations are most often
described by an allometric function of the form

S=S()AZ
where S in the number of species in an area A and S, and z are the parameters of the
model. Sy can be interpreted as the expected mean number of species per unit of area
(Rosenzweig 1995). Many ecologists assume that the slope value of the power
function tells something about regional patterns and the spatial distribution species
(Rosenzweig 1995; Crawley, Harral 2001; Willis, Whittaker 2002).

The SAR is affected by multiple factors at various scales and have been
employed for this general convex-upward curve. However, much attention has been
paid to statistical formulation, rather than its biological meaning. For many years,
ecologists have recognized that the size of an area of wild habitat correlates strongly
with the number of plant and animal species to be found in that area. An important
question is if the species-area equation works the same for all organisms and groups
of organisms. Taking in consideration different factors, we can assumed that the use
of the species-area-curve can be considered as one of the most significant tools in
determining the minimum areas for biodiversity conservation and for establishing the
minimum sizes of protected areas and ecosystems (Vreugdenhil et al. 2003).

The aim of this short study is to find the correlation between the number of
species in regional (European scale) and local (Polish scale), set the z-value and
calculate species density in these scales. The group of organisms taken as the
example is the Geometridae family. This is one of the biggest groups of Lepidoptera
having 409 species (Buszko 2000) in Poland, 940 in Europe and more than 15000 in
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the world. They are one of the Macrolepidoptera groups, commonly called as moths.
In this research we will use well known macroecological function species area-
relationship (SAR). According to Kerr (1997) natural habitats create a diverse mosaic
of different fragments of habitats. Different spread of species appear in only one type
of habitat while others in many different habitats. Father we go, more species we find
and habitat diverse will be richer. This is followed by the well know observation
richer habitats, greater biodiversity. Weiner also comments that comparing this
correlation within different areas (in fact the scales of them) can be a matter of
mistake (Weiner, 2000). Other researchers state that these problems are compounded
by problems related to scale and targets framed as percentages of countries or regions
can be achieved even though they fail to protect the natural features most urgently in
need of protection (Pressey et al. 2003). Thanks to SAR we can also measure the left
number of species after the ecological catastrophe or anthropogenic impact on the
environment. We can also locate so called hotspots and coldspots, which are the
places with extraordinary large number of species or very low. This technique
enables to choose areas for conservation or to create ecological traits (Weiner, 2000;
Baranowski, 2005).

Of course providing researches in the fields always bring imperfect data mostly
because of the used method (Krebs, 1996). To interpret the received data researchers
use RAD and investigate its shape, size or gradient what allows to bring the
conclusion about properly collected data (Ollik, 2008).

Investigation and results of general SAR patterns

The investigation in this paper shows the relationship between family of
Lepidoptera, Geometridae and the size of area counted as regional scale - Europe and
local scale — Poland, using SAR. The relation was marked for each part of the
regional and local scale and on the whole scale. Than the parameters of these scales
are discussed.

The regional scale was divided into East Europe (Moldavia, Slovakia, Czech
Republic, Hungary, Bulgaria, Belarus, Romania, Poland, Ukraine and European part
of Russia); West Europe (Luxemburg, Belgium, Switzerland, Holland, Austria,
Germany and France); North Europe (Denmark, Estonia, Latvia, Lithuania, Ireland,
Iceland, Great Britain, Norway, Finland, Sweden); South Europe (Slovenia, Turkey,
Macedonia, Bosnia and Herzegovina, Croatia, Albania, Portugal, Greece, Italy,
Spain) and lastly on the whole Europe.

The local scale was divided in consideration of the existing voivodship division.
The East Poland consists of voivodships like $wigtokrzyskie, matopolskie,
podkarpackie, warminsko-mazurskie, lubelskie, mazowieckie; the West Poland -
opolskie, $laskie, Ilubuskie, kujawsko-pomorskie, pomorskie, dolnoslaskie,
zachodniopomorskie, wielkopolskie; the South Poland - opolskie, $wigtokrzyskie,
slaskie, matopolskie, podkarpackie, t6dzkie, dolno$laskie, lubelskie; and the North
Poland - lubuskie, kujawsko-pomorskie, pomorskie, podlaskie, zachodniopomorskie,
warminsko-mazurskie, wielkopolskie, mazowieckie.

The following figures present the SAR details in the given scales and its parts as
figures. All detailed data (in tables) are available in the work (Gabrus, 2009) and they
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are available in distributional checklists of Poland (Buszko, 2000) and Europe
(Karsholt and Razowski, 1996) with the support of on-line European checklist
(Fauna, 2009).

Regional scale
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Figure 1. SAR for Geometridae, East Europe.
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Figure 2. SAR for Geometridae, West Europe.
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Figure 3. SAR for Geometridae, North Europe.
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Figure 4. SAR for Geometridae South Europe.
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Figure 5. SAR for Geometridae, Europe.
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Local scale.
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Figure 6. SAR for Geometridae, East Poland.
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Figure 7. SAR for Geometridae, West Poland.
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Figure 8. SAR for Geometridae, North Poland.

145




Geometridae

1000
‘ Y
|
100 -
10
|
l T T 1
1 10 100

y = 242,4x0.055
R?=0,015

+ number of species

—— power function

Figure 9. SAR for Geometridae, South Poland.
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Figure 10. SAR for Geometridae, Poland.
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Figure 11. Distribution of z parameter in Poland.
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Figure 12. Distribution of z parameter in Europe.
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Disscusion

However the work represents the first attempt to quantitatively assuming the
general distribution of one of the family of Lepidoptera, it is done in large European
scale in comparison with smaller local Polish scale. It shows that mostly the data and
patters in this two scales differ. This results bring the light on the quality of the data
reached in distributional checklists. At regional scales mainland SARs typically have
z-values between 0.1 and 0.2. Islands are characterized by relatively higher numbers
of endemic species or species with restricted range sizes. This paper confirms the
state above and in fact most regional z values are in a range of 0.1-0.2. Because of the
higher value of z parameter in European scale (in comparison to local scale), it may
suggest that the European data collected are more detailed and accurate. In Polish
local scale the parameter differs a lot (even between the families of Lepidoptera —
data not published), especially on the East. This could suggest that these part of
Poland 1s not so well explored yet. For this part even minus values were found.
Generally the South part of Poland as well as Europe is richer in biodiversity what is
the result of last 20000 years of history and mild climate, lightly affected by the last
glacial. South of Poland is also richer because the more diverse of habitats and a
bigger number of migratory and mountainous species. Anyway they are also less
transformed by human. What is more in Mazovian region parameter z reached the
lowest number, but this region is the biggest. This could suggest the area is strongly
influenced by anthropogenic factors as urbanization, industrialization or agriculture.
Similar changes in SAR-patterns (but at lower scales) have recently been reported by
Plotkin et al. (2000) and Ulrich and Buszko (2003b).

If we compare the data for z parameter done for Rhopalocera (butterflies) we
can see that it is 0.49 for South Europe and only 0.10 for North Europe. It was also
set a z parameter for threatened species and for South Europe it was 0.56 and 0.14 for
North Europe (Ulrich, Buszko 2003a). Unfortunately the data of this paper does not
allow to make such conclusions yet.

Another major result that can be inferred from the present study is that a too
simplified application of species—area relations might lead to highly inaccurate
estimates about species density. Anyway SARs are one of the most often used tools
for biodiversity forecasting (Lomolino 2000; Rosenzweig 2001) and have been
applied to estimate different organisms (Pimm and Askins 1995, Harte and Kinzig
1997, Brooks et al. 1997, Pimm 1998). On the other hand the two scales (reginal and
local) seem to differ in species density (see figures 1-10). For most regions only
rough estimates of the value are available but it is very likely that in the mean the
power function SAR overestimates species density, especially on the East Poland
reaching 624 species per square kilometer. Other estimations are more reasonable
varying from 173 to 242 in local scale and from 122 to 231 in reginal scale what
seems quite accurate, and it is possible to find that number of species in average
square kilometer.
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Other researchers (Mangel 2000) also modelled species—area relations in model

landscapes and also found the SAR approach to be unreliable, especially if no
additional data like species spatial distributions or species range sizes were available.
All of these critiques relied on model landscapes and theoretical species spatial
distributions. The paper presents rough date, so it is why if few case the results are
not reliable.

Taking everything into account I could suggest we still do not possess enough

detailed data to make final objective conclusions especially on the local scale. The
data given in regional scale seems quite accurate and reasonable.
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YK 598.12+51.9
Hosous U. B., ®opomyk B. I1.

Ouenka cTa0MIBLHOCTH COCTOSIHUS MOMYJISIUMU NPbITKOI simepunsl (Lacerta
agilis L., 1758) nyrem u3y4yeHuss aCHMMETPHUH ee OWJIaTepaJIbHBIX IPU3HAKOB Ha
Teppuropun Jlyranckou obésactu

Jlyeancxuii eocyoapcmeernnuiii ynugepcumem umenu Tapaca Illesuenko, Yxpauna

B nanHoli cTathbe paccMOTpeHBbI IPOOJIEeMbl HAPYIIEHUS] CUMMETpPUU OujaTepaibHbIX
CTPYKTYp y MOMYJSIIMM NPBITKOW sIEepulpl, oOuTaronieil Ha Tepputopun Jlyranckoi
obnactu. [lpoaHanu3upoBaHbl XapaKTepHble MOP(OJOTHYECKUE MPU3HAKK JAHHOTO BUJA.
Ocoboe BHMMaHuEe OOpamaeTcsi Ha pa3IudMs IOKa3aTesed dYellyiuyaToro IOKpoBa s
MOMYJSIIMKM, OOMTAlIUMX B pa3HbBIX dYacTsIX pervoHa. Ha ocHOBe NpOBEIEHHOTO
HCCIIeIOBaHMs, CPEId pacCMaTpPUBAEMbIX TEPPUTOPUIA, BbIsIBIIEHA Haubosee OaaronpusTHast
cpena i OOMTaHUs TaHHOTO BUJA.

KaroueBble  ciaoBa:  QuiykTyupylomiass — acUMMETpHs,  MpbITKas  siepula,
ounarepaibHble  IPU3HAKH, Mop(donoruyeckuii  aHanu3, MOMYyJSALUsA, YacToTa
ACUMMETPHUYHOTO TMPOSBIEHUS Ha 0COOb, YacTOTa ACMMMETPUYHOIO TMPOSIBICHUS Ha
MPU3HAK, aHAIN3 CTAOMIILHOCTHU Pa3BUTHUS MOMYJISALIUH.

VY nmauiil cTarTi po3risSHYTI IpoOIeMH MOPYIIEHHS CUMETPIi OlaTepaabHUX CTPYKTYP
y TOMYJIALIT MPYJKOT ALUIIPKY, 110 )KuBe Ha Teputopii Jlyrancekoi obmacti. [IpoananizoBano
xapaktepHi Mopdonoriydi o3Haku gaHoro Bumy. OcoOnuBa yBara 3BepTaeTbcs Ha
BIJIMIHHOCTI TOKa3HUKIB JIyCKAaTOrO MOKPHUBY MJs MOMYJSALiM, IO MEUIKAaloTh B PI3HUX
yacTHHAX perioHy. Ha OCHOBI MPOBEAEHOTO NOCTIIKEHHS, Cepell PO3MIIAHYTUX TEPUTOPIM,
BUSIBJICHO HAHOUIbII COPUSTIMBE CEPeOBULIE ISl TPOKUBAHHS JAHOTO BUJY.

KuarouoBi ciaoBa: ¢aykTyipyroia acuMmeTpis, npyaka sifipka, OutarepaibHi O3HAKH,
MOp(]OTOriYHMI aHami3, MOMyJIALis, YacTOTa aCUMETPUYHOIO MPOSBH Ha 0coO0y, yacToTa
ACUMETPUYHOTO MIPOSIBY Ha O3HAKY, aHaJ13 CTa0lIbHOCTI PO3BUTKY MOITYJIALII].

This article deals with the problems of bilateral symmetry breaking patterns in the
sand lizard population inhabiting the territory of the Luhansk region . Analyzed
morphological features characteristic of the species. Particular attention is drawn to the
differences scale cover indicators for the population living in different parts of the region .
On the basis of the study , among the considered areas , identified the most favorable
environment for the habitat of the species.

Key words: fluctuating asymmetry, sand lizard, bilateral symptoms, morphological
analysis, the population, the incidence of asymmetric manifestation per individual frequency
asymmetric display a sign, stability analysis of population development.

[TpoBeneHNe HKOIOTHUECKOTO MOHUTOPUHTA B CTAPOIPOMBIIINIEHHBIX PErHOHAX
SIBIIAETCS AKTyaJbHOM 3a7auei.

Jlsist IpoBeieHUs TaHHOM pabOThl MCIIOJIB30BAIUCH MaTepUalbl, COOpaHHbIC B
pe3ynbTaTe TIOJIEBBIX HCCICNOBAaHUN B TEPUON C Mas 1O CEHTIOph, KOTOpHIC
MIPOBOJIMIIUCH B OKPECTHOCTSX T. Jlyrancka, rie Obuto coOpano 20 ocobelt siepuil.
N3yyanock cocTosiHME MOMYJSIUU NPBITKON swmepuisl (L. agilis) obutaromeil Ha
TeppuTOopuM JIyraHckoro arpapHoro yHuBepcuTeTa. JlJis CpaBHEHHs Takke ObUIH
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M3Yy4YeHbl MaTepualibl (POHAOBBIX KOJUICKIIUNA YHUBEPCUTETCKOTO 300MY3€s: SIIEPHIIBI
U3 TpUpPOAHO-3anoBenHbIX Tepputopun «lIpoBanbsckas crenb» (11 ocobeit) u
«CtpenbiioBckas cremnb» (14 ocobeit).

Ilenvio naHHOW pabOTHI SBISETCS HW3YYEHUE CTAOMIIBHOCTH COCTOSIHHS
NOMYJISIUMNA MPBITKON sitepuubl L. agilis, oOutaromux Ha Tepputopun Jlyranckoit
00JacTH.

AKIIeHT OBLI cHeNaH Ha MPU3HAKH, XapaKTEPHU3YIOIIHME YelTyHdaThlii MOKPOB
KUBOTHBIX. B KadecTBe H3ydaeMbIX NPU3HAKOB HCIOJb30BAINCH TPAIUIIMOHHBIC
nokazarenu (bannukoB u gp., 1977; S6nokoB, 1976). beia wucciemoBana
M3MEHUYMBOCTh 6 METPUUYECKUX MPU3HAKOB: L — JJIMHHA TeJIa OT KOHYMKA MOPABI 10
NepeHero Kpas KjioakajabHOU menu, L.cd. — anuHa XBocTa, L.cap. — ITMHHA TOJIOBBI,
L.a. — InMHHA aHAIBHOTO LINTKA, L.fa. — IIMPUHA aHAJBHOIO IIUTKA U JJIMHHA KUCTH
3aaHell kKoHeuyHocTu. M 17 MepucTuyeckux NpU3HAKOB: Ventr.— 4UCIO NONEPEUYHBIX
PSAI0B OPIOIIHBIX MUTKOB, G. — YKCJIO TOPJIOBBIX YEITYH, Sg. — YUCIIO Yelyi BOKPYT
CEpeIUHbI TYJOBHINA, Sg. C.cd.— YUCIO Yellyil BOKPYT MSATOTO Kojiblia XBocTa, P.fm. —
YUCJI0 OEPEHHBIX TOp HA Kaxaou Hore, Pre.an.l n Pre.an.2 — 4ucino npeaHaIbHBIX
IIATKOB B IIEPBOM psiAy WU BO BTOPOM psily, Na. — KOJIMYECTBO 3aJHEHOCOBBIX
LIUTKOB, Lor. — KOJINYECTBO CKYJIOBBIX IIUTKOB, Na.+Lor. — cyMMa 3aJHEHOCOBBIX U
CKYJIOBBIX IIMTKOB, S./ab. — KOMMYECTBO HUKHETYOHBIX IUTKOB, HY — KOJIHYECTBO
HIDKHEUETIOCTHBIX IIUTKOB, Lab.l u Lab.2 — KOIMYECTBO HUKHETYOHBIX IIUTKOB 0
MOATIa3HUYHOTO UIUTKa W mocie Hero, Col. — 4YHCIO YBEIUYECHHBIX 4YeHIyH
«BOPOTHUKA», BP — 4YUCIO0 BEPXHEPECHUYHBIX IUIUTKOB, [I[[BI[B — KOJIMYECTBO
HIIMTKOB BOKPYT IIEHTPATIbHOBUCOYHOTO IIUTKA.

OrneHka CTaOMIBHOCTH COCTOSIHUSI TPBITKOM SIIEPUIIBI MPOBOJUIACH IMTYTEM
ananuza Quaykryupyromei acummerpun 10 mepuctuueckux npuszHakoB (P.fm., Na.,
Lor., Na.+Lor., S.lab., HY, Lab.1, Lab.2, BP, I[[BI][B) n 1 MeTpuueckoro mpu3Haka
(ITMHHA KUCTHU 3aJHEH HOTH).

B xauecTBe mokasarens CTaOMIBHOCTU Pa3BUTHUS MOMYJISIUN, PACCUUTHIBAINCH:
4acToTa AaCCUMETPUYHOTO TMPOSIBICHUS Ha OCOOb M YacToTa acUMMETPUYHOIO
MPOSIBJIICHUS HAa MTPU3HAK.

Meronuka  MOPQOMETPUYECKOrO  M3YyYEHMs]  SIUIEPUIl  HMCIOJb30BalIach
crangaptHas (S16mokoB u np, 1976; nsaxtun u np., 1986; llepbdbak u ap., 1989).

[Ipu u3ydeHun cTabUIBLHOCTH pa3BUTHUSL ocoOel momymsuuu T. Jlyrancka Obuiu
OoOHapy»XeHbl HapyIICHUS CHUMMETpPUU 1Mo 7 mpu3HakaM. B naHHOW momymnsuuu
4acTOTa ACUMMETPUYHOIO MPOSBICHUS HA 0COOb JIJISl KaXI0T0 M3 MPU3HAKOB paBHA:
P. fm.= 0,2; Na.= 0,05; Na.+Lor =0,05; Lor.=0; Lab.1= 0,1; Lab.2 = 0; S.lab. =
0,05; H4 = 0; BP = 0,2; I[[BLIB = 0,3; nnuuHa kuctu 3aaHed Horu = 0. Cpennsis
4acTOTa aCCUMETPUYHOTrO nposiBiaeHus Ha npusHak (YAIIII) pasna: 0,081.

JInsi cpaBHEHUSI COCTOSIHMS TIOMYJISIIMMA TPBITKOW SILEPULIBI U3 OKPECTHOCTEU
Jlyrancka ObUla u3ydyeHa acMMMETpHUsi OulaTepalibHbIX NPU3HAKOB YAILIEPHUI] U3
[IpoBanbckoil 1 CTPENBLIOBCKON CTENN.

[Ipu wu3ydyeHuu craOuibHOCTH pa3BuTus smiepul] [IpoBanmbckoil crenu
HapyIICHUS CUMMETPUU OujlaTepajbHBIX IPU3HAKOB OBLIM OOHApYXEHbI 1O 5
nokasaressiM. B 3Toll momynsiuuu 4acToTa aCUMMETPUYHOIO MPOSIBJICHUS Ha 0COOb
JUTSL KaK1oro u3 npu3HakoB paBHa: P.fim.= 0,1; Na.= 0; Na.+Lor = 0; Lor.=0 ; Lab.1
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=0,1; Lab.2=0; S.lab. =0; H4 = 0,2; BP = 0,2, IlI[[BIIB = 0,4; B niuHEe KUCTH
3aJlHEl HOTM HApYUWIEHWHA CHMMETPUH He OTMedeHbl. CpenHss yacroTa
acuMMeTpudHoro npossienus Ha npuzHak (HAIIIT) pasua: 0,081.

B xome wuccinenoBaHus siepul] W3 3anoBegHHKa CTpenbpLOBCKas CTElb
HapylIeHUe CUMMETPUU OujaTepalibHbIX MPU3HAKOB OBLUIO OOHApY>KEHO IO
8 mokazaressiM. Y CTaHOBJIEHO, YTO YaCTOTa aCUMMETPUYHOTO MPOSIBICHUSI HA 0COOb
JUISL KaXIO0TO W3 MNpu3HakoB paBHa: P.fm. = 0,285; Na.= 0; Na.+Lor. = 0,07,
Lor.=0,07; Lab.l1 = 0,14; Lab.2 = 0; S.ab. = 0,07, H4 = 0,07; BP = 0,21;
L[BI]B = 0,285; B nIMHE KUCTU 3aJHEW HOTY HAPYILIEHUH CUMMETPUN HE OTMEUYECHBI.
Cpennsisi yacToTa aCCUMETPUYHOTrO MposiBieHus Ha npusHak (YAIIII) pasua: 0,102.

Takum o6pazom, Ilo pesynapTaTam uccieqoBaHUS ObUIO BBIICHEHO, YTO IS
nonyyisuu Tr. JlyraHcka XapakTEpHO HapyUIEHHE CHMMETPUU MO 7-MH, I
IIpoBanbckoii crenu — no S5-tu, Ayt CTpeapUOBCKOM CTENU — MO 8-MU MPU3HAKAM.

Haumenee OnaronpusTHble YCIOBUSL JiE OOWTAHMS TOMYJSLMA MPBITKOM
AlIepULbl XapakTepHbl st CTpENnbUOBCKOW CTENH: IJIs 8 NMPU3HAKOB OTMEYEHO
HapyuieHue omiarepanbHoi cummerpuu U YATIII = 0,102.

HaubGonee OnaronmpusiTHble YCIOBUS [Jisl Pa3BUTHUS TMOMYJSLHH OTMEYEHBI B
IIpoBanbckoi cTenu: HapylIeHue cuMMETpUH 1o 5 npusHakam U YATIIT = 0,081.

I'opoackue OKpPECTHOCTH 3aHUMAIOT NPOMEKYTOYHOE ITOJIOKEHHE: JUIM HUX
XapaKTepHO HapyIIeHWe CUMMETpUU OUlaTepalIbHBbIX CTPYKTYp MO 7 IMpHU3HAKaM U
YAIIIT = 0,081.

Jlis Bcex pallOHOB HCCIENOBaHUS OTMEUEHO HapylleHHe OuatepaibHOM
cummMmeTpuu 1o nipuszHaky [[{BI[B y 30-40%, no P.fm. —y 10-30%, o BP —y 20%
0Co0eH.

MoxHO cnenatb BBIBOJ, YTO M3 BCEX MPOAHAIM3UPOBAHHBIX TEPPUTOPHUIA,
HamOoJiee ONaronpusTHOW Cpelod JUIsl pa3BUTHS TOMYJSIHU TPBITKON SIIEPUIIBI
asisieTcs [IpoBanbekas cTensb.
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Oco0smmBOCTI eK0-TPOdIYHOI CTPYKTYPH HEMATOAOKOMILIEKCIB IPYHTY Pi3HHX
THIIB JIicy Me3MHCHKOr0 HAalliOHAJIBLHOI0 IPUPOJXHOI0 APKY

Yepnizciecokuii HayionanvHut neoacociunutl yHieepcumem imeni T.1. [llesuenka,
Ykpaina

In soil of forest ecosystems was registered 58 species of nematodes. Discovered
species classified as five eco-trophic groups: saprobionts, mycohelminths, polyphagous,
phytohelminths, predators. It is shown that in the soil of deciduous and coniferous forests in
the number of species and the number of nematodes dominated by two eco-trophic groups,
namely: saprobionts and mycohelminths.

Key words: soil nematodes, deciduous forests, coniferous forests, eco-trophic group

Hemaronu npejactaBiieHl B KOXHOMY TPO(IYHOMY PiBHI IPYHTOBOI'O Xap4yOBOTO
JIAHIIOra, BOHU TPOo(14HO 3B’sA3aH1 3 OakTepisiMu, rpudamMu, BOAOPOCTIMU, IPIOHUMHU
TBapuHaMHU, KOpPEHSIMU pociivH. [HTepec 1o Hemaron, sk 00’€KTiB, sIKI BiIIrparoTh
BAXJIMBY POJib B Mpollecax po3KiIaay OpraHI4HOi peuOBHHH, MOCTIHHO 3pocTtae [4].
Ha panuit yac pAochipKeHHS WIOJ0 €KO-TpOo(iuHOT CTPYKTYpH HEMaTOIHHUX
KOMILJIEKCIB IPYHTY B JIICOBUX €KOCUCTEMAX € aKTyaJIbHUMHU.

Merta nocmiKeHHs: 3’ACyBaTH OCOOJMBOCTI €KO-TpO(IUHOI CTPYKTypH
yIpYyNOBaHb IPYHTOBUX HEMATOJA JIMCTSHUX Ta XBOMHUX JiciB Me3MHCHKOro
HaII0HAJIBHOT'O MPUPOTHOTO MAPKY.

Hocnimkennss npoBogwin npotsirom 2009 — 2014 pokis. Ilpobu rpyHTY
BIIOMpAJIM B JTUCTAHUX Ta XBOWHMX JIicaX MaplIpyTHUM Metoiom. B maboparopHux
yMOBax 3 IPYHTOBUX 3pa3KiB JIHKOBUM MeTOJOM bepmaHa BHUIUISIM HEMAaTO.,
3natHuX 10 Mirpanii [3]. Excriosuiiis Buainenus — 48 ronuau. Hematon B mpoOipkax
¢ikcyBaniu TA®D-oMm. 3 (¢ikcoBaHUX HEMAarToj] TOTYBaJM THMYAacOBl BOJHO-
rininepuHoBl mpemapatu 3a Metogukor €.C. Kip’aaoBoi (1969). BusnaueHHs
BUJIOBOTO CKJIaJy HEMAaTo] MPOBOAMIM 3a JOMOMOTOI BITYM3HSHUX Ta 1HO3EMHHX
BHU3HAYHMKIB, BUKOPUCTOBYBaIM OionoriyHuit mikpockon Delta Optical Genetic Pro.

B rpyHTi JicoBux ekocucteM Me3MHCHKOT0 HalllOHATBLHOTO MPUPOIHOTO MapKy
OyJo 3apeecTpoBaHO 58 BHUJIIB HeMaToOl, sIKI HaJiexkath 10 44 poxais, 27 poauH Ta 9
psaniB. buiblie BUAIB BUSBICHO B JUCTSHUX Jicax (53 BuaW), MEHIIE — B XBOWHHUX
nicax (32 Buau). COiTbHUMH JJIS JTUCTSHUX Ta XBOMHHX JIICIB BHUSBHJIUCS 27 BHUIIB
HEMAaTO/I.

Cepen 3apeecTpoBaHMX BHJIB HEMaTOJl BiAMIYEHI MPEACTaBHUKH 5 eKo-
TpoIYHUX TPYIL: (PITOreTbMIHTH, MIKOTE€JIBMIHTH, CAIPOOIOHTH, BCEiTHI Ta XUXKI

3a KUIBKICTIO BHJIB B JIICOBUX EKOCHUCTEMax IEpeBaXaloTh CarpoOIOHTH —
26 BuaiB. MeHIlle BHSBJICHO MIKOTE€IBMIHTIB — 13 BuIIB, BceimHuUX — 9 BUIIB Ta
¢ditorenpbMiHTIB — 8 BHAIB. XmwkKux HeMaton Tuibku 2 Bumu. (Clarcus papillatus
(Bastian, 1865) Jairajpuri, 1970, Discolaimus major Thorne, 1939).

Canpo0ioHTH, 32 KUIBKICTIO BUSIBICHUX BUIB, € MEPEBAXKAIOUOI0 TPYIOIO SK B
JUCTSHUX, TaK 1 B XBOMHUX JIicax, J¢ BOHU cKianaroTh 43,4% Tta 50,0% BiAmmoBIgHO
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(Tabnuis). MEHIIOW BHUAOBOIO PI3HOMAHITHICTIO TPEACTaBICHI MIKOT€IBMIHTH
(y muctsanux jicax — 22,6%, y xBoHuX — 25,0%). Sk y ATUCTSAHHUX, TaK 1 B XBOMHUX
Jicax HaliMeHIla KUTbKICTh BUJIIB 3apeecTpoBana B rpynax: ¢irorensmintu (15,1% Ta
9,4% BinmoBigHO), BeeinHi (15,1% ta 15,6% BianoBigHo) Ta B rpymi xmwxi (3,8%),
sIKa BUSIBJICHA JIUILIE B IPYHTI JINCTSHUX JIICIB.
Tabnuys
CniBBiIHOIICHHS KUIBKOCTI BB IPYHTOBHX HEMATO/ Pi3HUX €KO-

TPO(iYHUX rpyn B pisHux Tunax Jjicy MHIIIIT

. JlucTani nicu XBOIHI JTicH
Exo -Tpodiuni . .
Ne 3\nm Yucno BUAIB, Yucno BUAIB,
rpynu HEMATO. % %
ITYK ITYK
1 diToreabMIHTH 8 15,1 3 9.4
2 MiKorenbMIHTH 12 22,6 8 25,0
3 Canpo6ioHTH 23 434 16 50,0
4 Bceeinni 8 15,1 5 15,6
5 XmxKi 2 3,8 0 0
Pazom 53 100 32 100

VY rpynax MIKOT€JbMIHTH Ta CanpoOiOHTH BHSIBICHO HaMOUIbIIY KUIBKICTh
CIUIBHUX BHJIB, @ caM€ TaKuX BUIIB B mepiuiid rpyni - 7 (Tylencholaimus mirabilis
(Biitschli, 1873) De Man, 1876, Aphelenchus avenae Bastian, 1965, Aphelenchoides
composticola Franklin, 1957, Aglenchus agricola (De Man, 1921) Andrassy, 1954,
Filenchus filiformis (Butschli, 1873) Andrassy, 1954, Tylenchus davainei Bastian,
1865, Nothotylenchus exiguous Andrassy, 1958), a y apyriii rpyni — 13 (Alaimus
primitivus De Man, 1880, Prismatolaimus intermedius Biitschli, 1873, Plectus
parietinus Bastian, 1865, Plectus rhizophilus (De Man. 1880) Paramonov, 1964,
Plectus parvus (Bastian, 1865) Paramonov, 1964, Cephalobus persegnis Bastian,
1865, Eucephalobus oxyuroides (De Man, 1880) Steiner, 1936, Acrobeloides
biitschlii (de Man, 1884) Steiner et Buhrer, 1933, Acrobeles ciliatus von Linstow,
1877, Cervidellus cervus Thorne, 1925, Chiloplacus symmetricus (Thorne, 1925)
Thorne, 1937, Rhabditis brevispina (Claus, 1862) Biitschli, 1873, Rhabditis filiformis
Biitschli, 1873), sixi cknagaiots 53,8% ta 50% BIAMOBIIHO BiJl 3apEECTPOBAHUX BHUJIIB
B IIMX Tpymnax. MeHIIe CHiIbHUX BHUAIB BHUSABJICHO B TpyIax: BCCimHI — 4 BUIH
(Aporcelaimellus obtusicaudatus (Bastian, 1865), Eudorylaimus carteri (Bastian,
1865) Andrassy, 1959, Eudorylaimus projectus (Thorne, 1939) Andrassy, 1959,
Ecumenicus monohystera (De Man, 1880) Thorne, 1974) Ta piTOreabMiHTH — 3 BUIU
(Paratylenchus nanus Cobb, 1923, Tylenchorhynchus dubius (Butschli, 1873)
Filipjev, 1936, Pratylenchus pratensis (De Man, 1880) Filipjev, 1936), sxi
cknanaroth 44,4% ta 37,5% BinmoBigHO.

3a koedimienToM nonidHocTi Jaccarda exo-TpodiuHi rpynu HEMAaTo, Kl € B
000X THUMax JIICYy MOXKHA PO3TAlllyBaTH HACTYyMHUM 4yuHOM: (pitorensmintu (0,38),
BceinHi (0,44), canpo6ionTu (0,50), mikorensmintu (0,54).

Omxe, TUMN Jicy B OUTBLIINA Mipi BIUIMBAE HA BUAOBHUH CKJaJ (PITOreIbMIHTIB Ta
BCEIIHUX, @ B MEHIII — HA CanipOOIOHTIB Ta MIKOT€JIbMIHTIB.

155



3arajibHa YUCEIBHICTh (DITOHEMATO/I B IPYHTI JIICOBUX €KOCUCTEM CTAaHOBHUJIA B
cepeaabomMy 948 ocobunun/100 r. B nuctsHMX micax el MOKa3HUK KOJUBABCS Bij
160 10 4910 ocooun/100 r, a B xBorHuUX jJicax — Big 1140 o 1320 oco6un/100 r.

KinbkicHa CTpyKTypa IpyHTOBUX HEMATOJIHUX YIPYMOBaHb JTOCTIIKEHUX TUITIB
Jicy cxoxka (pUCYHOK). SIK B JUCTSHUX, TaK 1 B XBOMHHUX JlicaX HaWUMCEIbHIIINMU
€KO-TPOIYHUMU TPyINaMH HEMaToJ € CamnpoOIOHTH Ta MIKOTEIbMIHTH, SKI B
JUCTSAHUX JicaX ckianaroTh 73,7% Tta 18,3%, a B XxBoWHUX aicax — 68,5% Tta 23,1%
BIIMOBIIHO. MaJlouyuceTbHUMHUM TPyIaMH € BCEiTHI Ta XWXKAKH, SIKI B JIMCTIHUX
micax ctaHoBIATh 1,9% Ta 0,7% BigmosigHo. B XBoMHUX jicaX BCEimHI CKIIAAAIOTh
3,5%, a XxuKaku, SIK B)Ke BKa3yBaJld BUIIIE, BIICYTHI.

JIucTsaHi Jicu XBoiiHi Jicu

1,9% 0,7% 5,4% 3.5% 4,9% .
- 18.3% — 23.1%

73,7% 68,5%

B Oitorenpmiatn B Mikorensmintn B CanpobioHTH

Bceeinni B Xioxakn

Pucynok. CriBBITHOILIEHHS YUCEIBHOCTI HEMATO/I PI3HUX €KO-TPO(DIYHUX TPy B
pi3aux tunax jgicy MHIIIT

Cnig 3a3Ha4YMTH, [0 YHCENBHICTh (DITOTEIBMIHTIB B TIPYHTI JHCTSHUX Ta
XBOMHHUX JICIB Maii’ke ojHakoBa 1 ckiagae 5,4% ta 4,9% Bin 3arajgbHOi KUIBKOCTI
BusBieHuX B 100r rpyHTY OCOOMH BiIMOBITHO.

OTxe, NHUCTAHI JIICU XapaKTEepPU3YIOTbCS HAWOUIBbII PI3HOSKICHUM BHJIOBUM
CKJIaZIOM HEeMaToJl, y TOpIBHSAHHI 3 XBOMHUMH JicamMu, HIO MIATBEPIKY€E HaIll
nonepeani nani [1]. Lle MoxxHa mosicHuT OUThIN 6aratuM (GIOPUCTUYHUM CKIAIOM
JUCTSIHUX JIICIB.

Jliteparypa

1. Kunina T.M., IllleBuenko B.JI. MOHITOPUHT NpPUPOJIHO-3AMOBITHUX TEPUTOPIN
Yepuirisebkoro Ilomiccs 3a moOKa3HUMKaMH CTPYKTYpH Ta BHJIOBOTO CKJIaAy
HEMATOJOKOMILJIEKCIB ~ PI3HMX TumiB Jjgicy // 30IpHUK HayKOBUX Ipallb
XepcOHCHKOTO JepkaBHOTO yHiBepcutTeTy: llpuponnuuuii anpmanax. Cepis:
bionoriuni Hayku. — 2014. — Bun. 20. — C. 87-96.

2. KuppanoBa E.C., Kpamis 3.JI. Ilapazutnueckue HemMaToAbl PACTEHHM M MeEpbI
00pbObI ¢ HUMHU. - JI.: Hayka, 1969. - T. 1. - 447 c.

3. Curapésa /I./]. Meroanueckue yka3aHus 10 BBIABICHHUIO U YUETY MTapa3UTUUECKUX
HEMATO/I MOJIEBBIX KyJIbTYp. - Kues: Ypoxkaii, 1986. - C. 34-36.

4. Yeates G.W. Nematodes as soil indicators: functional and biodiversity aspects /
G.W. Yeates // Biology and Fertility of soils. — 2003. — 37. — P. 199-210.

156



YK: 597:282.247.364
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Mopdonoruyeckas XapakKTepUCTHKA OKYHS COJTHEYHOro Lepomis gibbosus
(Centrarchidae, Perciformes) cpennero reuenus p. Cesepckuii Jlonen

1 . .
Jlyeancxuii eocyoapcmeennulii yrusepcumem umenu Tapaca lllesuenxo, Yxkpauna
2
Omoen oxpansi 6uopecypcos Jlyearnckoeo ynpasienus npupooHo2o Had3opa,
Ykpauna

Brnepmie mpuBeneHa  MopdoMeTpHUYHAa — XapaKTEPUCTHKA  COHSAYHOTO  OKYHS
Lepomis gibbosus (L., 1758), uo memikae y cepenuiii teuii p. CiBepcrkuii JloHelb.

BriepBrie npuBeieHa MopdomMeTprdeckasi XapaKTepUCTHKA COTHEYHOTO OKYHS
Lepomis gibbosus (L., 1758), oburatomiero B cpeaueM teuenuu p. CeBepckuii Jlonerr.

For the first time carried out morphometric characteristics of perch
sunny Lepomis gibbosus (L., 1758) inhabiting the middle reaches of the river Sivirsky
Donets (Ukraine).

Kuarouessbie ciaoBa: fish perch sunny, morphometry, the Sivirsky Donets River.

ConHeuHbIl OKYHb SIBJISIETCS MNPEICTABUTENIEM CEBEPOAMEPUKAHCKON (DayHBbI.
NHTeHcuBHAsE €ro HMHTPOAYKIMS B BOJAOEMBbl YKpaumHbl NPUOOpPETAET XapakTep
uHBa3uu. MopdomeTpuueckoe omucaHue HoBoro Buaa ans uxtuodayssel p. Ces.
JloHel pOM3BEICHO B PE3YyJbTAaTe aHAIW3a M3MEHYMBOCTH 32 IUIaCTUYECKUX U 9
MEPUCTHUYECKUX MPU3HAKOB OKyHs (Tabu. 1, 2) nmo crangaptHoit meronuke (IlpaBaun,
1969). Matepuan (10 5k3. pb10) ObuT TOOBIT B peKe, MPOTEKAIOIEH B OKPECTHOCTSIX T.
Cuactee Jlyranckoit o0iacT (HUXKE MOCTa uyepe3 peKy U Hrbke minoTuHbl TOC).

Taban. 1.
XapakTepucTHKAa MEPUCTHYECKUX MPU3HAKOB COJTHEYHOI 0 OKYHSI M3
Pa3IHYHBIX BOJ0EMOB

Bonmoem D HpmiaK 1 ABTOp
p. CeBepckuii JloHery IX-X 11-14 | 1I18-12 | 33-37 | Hamwu nanHble
[TaB10MOJIBCKOE BOIOXPAHUIIUILIE X111 11 10 41-42 | epumacko u ap., 2008
p. Bepxnssa Tepca X 11 M1l 39 Hepunacko u ap., 2008
KaxoBckuii kanan X-X110-12 | TIT 9-11 39-42 | Jlepuniacko u 1p., 2008
p. HaTbIpiabIk X-XI110-12 | TI1 9-10 | 3840 | Jepunacko u ap., 2008
p. JyHait IX-X110-12] I19-11 | 33-39 | llepOyxa, 1982
ITpyn B Kpacuonepexonckom p-ue | X—XI110-12 | IT9-11 | 34-40 | bonraues u ap., 2003
Ozepo B Typruu X 10-11 111 9-10 — Sasi, Balik, 2003
Pexka Ha roro-3amane Typuuu X—XI11-12 | II1 9-10 36-44 | Barlas, Dirican, 2004

IIpumeuanue. D— xonuvecmeo nyuell 6 CHUHHOM NIABHUKE (PUMCKUMU yugdpamu
0003HAYEHO KOIUYeCmB80 He 8eMBUCTbIX JIyuell, apadCKUMU — KOIUYeCmeo
gemeucmoix ayueil); A — KOIULecmao 1yuell 8 AHAIbHOM NIABHUKe (0003HAYEHUSA KAK
8 cnuHHOM naasHuke), l.I. — obwee konuuecmeo uewlyii 8 OOK080U JTUHUU.
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Ha nmanHb1ii MOMEHT B YKpanHe COJIHEYHBIM OKYHb OTMEYEH B HU30BbsIX [[yHas,
mumanax Snanyr u Karyn, ozepe Cacbik, Hu30BbsaX JlHecTpa (nenbpTa u JlHECTpOBCKHIA
numaHn), Onecckoro 3anuBa, Tunurynsckoro, bepezanckoro u Jlnenposcko-byrckoro
JUMaHax M TOWMEHHBIX Bojoemax HM30Bbs [[Hempa, OacceitHa FOxxnoro byra,
BHyTpeHHHX Bojoemax Kpbima u J{HenponeTrpoBckoit obnactu (CBetoBunos, 1964;
3am6pubop, 1965; lepdyxa, 1982, 2004; Mosuan, 2002, 2011; bontaueB u ap.,
2003; Hosumkwuii, 2005). Ilocnennue HaXOAKuU W3BECTHBI U3 BOJ pek CeBEepHOro
[TpuazoBesa: KaxoBckuili kanan, p. Monounas u p. Kanemuyc ([lepumacko u np.,
2008)

Nxtnodayna cpeanero teuenus p. CeBepckuit Jlonen npezacrtasieHa 61 Bugom
poi6 u3 39 ponoB u 15 cemeiictB (Hdenmuk, 1994; llannaukoB u ap., 2002; MoBuyas,
2011; MatseeB u np., 2012). HecMoTps Ha MHOTOYMCIICHHbIE CBEJICHUS UHTEPHET-
pPECPCOB O TMOUMKAaX COJHEYHOro okyHss B Boaax p. Ces. Monen (Hanmpumep:
https://www.youtube.com/channel/UCX1g7k6u7ex5hyh5XFxHjX(Q), ckoIbKO-HUOYAb
HAy4YHBIX MCCIIEIOBAHUU MO U3y4YEHUIO ero MopdomeTpuu He mpoBoamiock. Kpome
ATOr0, UMEIOTCS elle CBeACHUS 00 OOMTAaHWUU COJHEYHOI'O OKYHSI B BEPXOBbE PEKHU
Muyc.

B pesynpraTe aHanmu3za JaHHBIX  MOP(OMETPUYECKOM  XapaKTepUCTUKH
YCTAHOBJIEHO, YTO JMANa30H U3MEHYUBOCTH MEPUCTUUYECKUX MPU3HAKOB M3YUYEHHBIX
ppl0 Heckoibko mupe (tabm. 1). Torma kak, cpeaHue 3HaYeHUS OOJBUIMHCTBA
MJIACTUYECKUX TMPU3HAKOB pbI0O HECKOJIBKO MEHbIIE, 4YEeM M3BECTHBIX IO
JUTEPAaTypPHBIM JaHHBIM (Taba. 2). MckmtoueHuem sBIsieTCsl MPUMEPHOE CXOACTBO
3Ha4YeHUI BhICOTHI NiepBoro crnuHHoro (hD1) u ananbHoro miuaBHUKOB (hA), TIUHHBI
pblIa (po), a 3HAaUEHHE aHTEBEHTPAJIBLHOTO paccTosiHus (aV) — HauboblIue.
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YK 595.771:574.2(477)
Ko3zunenko L.I., Tutap B.M.

BioksiiMaTuyHa MogeJb eKOJIO0TTYHOI Hilni komapa Aedes aegypti L. (Diptera:
Culicidae) Ta nporHo3 foro nosiBM B Y KpaiHi

Inemumym 300n0¢2ii im. 1.1 manveayzena HAH Ykpainu, Yxpaina

CkianeHa OlOKJIIMaTU4YHA MOJENb EKOJOTIYHOI Hilll komapa Aedes aegypti L. 1
3po0JICHO TIPUMYIICHHS PO MOXKJIMBE TepeOyBaHHS IbOTO BHIY Ha TEPUTOPIi HU3KU
obnacTel miBAHS Ta MIBIEHHOTO CXOAy YKpaiHu.

KurouoBi cinoBa: Aedes aegypti L., exonoriyna Hima, YKpaiHa.

CocraBieHa OMOKIMMaTHYeCKasi MOJIENIb YKOJIOTMUYECKON HUIIKM KoMmapa Aedes aegypti
L. u cnenaHo npeanookeHrne 0 BO3MOXHOM NpeObIBAHUH 3TOTO BUIa Ha TEPPUTOPHUH psJia
oOnacTeif 1ora u I0ro-BOCTOKa Y KpauHsbl.

KiroueBsle cnoBa: Aedes aegypti L., sxonorndeckasi HA11a, Y KpauHa.

A bioclimatic model has been compiled of the ecological niche of the yellow fever
mosquito, Aedes aegypti L. and it is assumed that the species may be found in some regions
of south and south-east Ukraine.

Key words: Aedes aegypti L., ecological niche, Ukraine.

Beryn. Po3BUTOK TpaHCHOPTY Ta CBITOBOI TOPTIBJII pa3oM 3 MOSIBOIO HOBUX
TPAHCHIOPTHUX KOPUAOPIB MK KpaiHaMH CHpPHUSIOTh BUHUKHEHHIO HOBUX OCEPEAKIB
3aXBOPIOBaHb Ta YAaCTINIOMY BHUIIAJKOBOMY MOIIMPEHHIO 30yIHHMKIB Ta IXHIX
nepeHocHukiB. Llg curTyanis ycKIagHIOETbCA 1€ W TUM, L0 HA I TIPOLECH
HaKJIaJaloThesl KiiMaTuuHi (pakrtopu. Bike 3apa3 rimobanbHUM KIIMAT MOTEILIIIIAB
makcumym Ha 0,6°C  mporsrom ocradHix 100 pokiB. OYiKY€ThCS, MO MPOTITOM
IIOTOYHOTO CTOJITTS TeMIlepaTypa MiIBUINUTHECS Ha BeawuyuHy Bim 1,4 mo 5,8°C
(IPCC, 2001).

CporogHi Maixe y TpPEeTMHM HOBHX BHMAJKIB IH(EKIIHHUX 3aXBOPIOBAHb
3aaisiHi nepeHocHuku (Jones et al.,, 2008), cepen sSKuMX OUIBIIICTh CKIATAETHCA 3
NOMKUJIOTEPMHUX  0€3XpeOeTHUX, sKI HE MOXYTh CAaMOCTIMHO pErysiioBaTH
TeMIlepaTypy CBOTO Tija. TakuM 4MHOM, 3 OCOOJMBOCTSIMU KIIIMaTy Ta HOro 3MiHAMHU
MOke OyTH TMOB’f3aHa NPOCTOPOBAa Ta 4YacoBa JWHAMIKa CaMUX TPAHCMICHBHHX
3axBoproBanb (Fischer, Thomas, Beierkuhnlein, 2010).

AKTyaJqbHOIO TEMOIO € OIlIHKa pPHU3UKIB TOSBH HOBUX TPAHCMICUBHUX
3aXBOPIOBaHb Ta MEPEHOCHUKIB iXHIX 30yAHHKIB a €Bpomi, ad0 X pPO3MIUPEHHS
apeany Bxke ICHYrO4YuX. BiTHOCHO HefaBHIM cnanax JuxoMaHku YMKyHryHbs B [Tamii
CTaB peaJibHUM HaraJyBaHHSIM Bpa3nuBoOcTi KOHTUHEHTY (Rezza et al., 2007). Take
CTaJ0 MOXJIMBUM 4Yepe3 MOIIMPECHHS NepeHocHUKa iH(ekii — Aedes albopictus
(Skuse, 1894).

3apa3 3aHENMOKOEHHS Y CBITI BHUKIMKA€ TMOIIUPEHHS 3aXBOPIOBaHHS, WIO
BUKJIUKA€EThCS BipycoM 3ika. llepeHOCHHMKamMu IBOro BIpyCY BBaXKalOThbCAd Komapi
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pony Aedes Mg. (psan Diptera, ponuna Culicidae, minpoauna Culicinae), xo4a 11
KOJIO 3 4acoM MOke BUsiBUTHCS OutbiiuM (Ayres, 2016). YV nuiomy komapi Aedes Mg.
MaloTh IJI00aIbHE TOLIMPEHHS, 3yCTPIYalOUUCh Maii’ke Ha BCiX KOHTHHeHTaX. [loHan
700 BimoMUX BUIIB I[LOTO POJY HACENSIOTH SIK TPOIMIYHY 30HY 3eMill, TaK 1 TEPUTOPIi
no3a ii mexxamu. 3a ganumu B. I1. epemera (1998), pin Adedes Mg. npeacraBiienuit
B Ykpaini 3 migpomamu Ta 31 Bugom, mpore Ae. aegypti L., 10 SKOro mnpuKyTa
OCHOBHA yBara y sIKOCT1 MepeHOCHUKa Bipycy 3iKa, y IbOMY CIIUCKY HeMae. Pazom 3
TUM LIeH KOMap, SIKUM 1€ MOIIHUPIOE KOBTY JIMXOMAHKY Ta XBOpoOy JleHre, 3 mo4yarky
2000-x pokiB peectpyeTbcs B AOxaszii Tta ['py3ii, B pociiickkomy Coui, Ta 1HIIUX
nyHktax Kpacnomapcekoro kpawo (Ps6oBa u ap., 2005; FOuuueBa u np., 2008;
anymkuna, JpemoBa, 2012), ToMy MOXHa NPUIYCTUTH KHOro MOLIMPEHHS Ha
teputopito Ykpainu ([lonmoB u ap., 2013). Ilpu 1poMy KOPUCHUMH MOXKYTh OyTH
MOJIeli, K1 3aCHOBaH1 Ha TexHoJjorii reorpadiynux iHpopmatiinux cuctem (I'IC) ta
OTpUMAJIM Ha3BY «MOJICIIOBAaHHs €KoyoriuyHoi Him» (Martinez-Meyer, 2005; Tutap,
2011).

Marepian i MeTonuka. Bukopuctano nonan 19933 peecrtparniii Ae. aegypti L.
3 0a3u nauux Dryad Digital Repository (Kraemer et al., 2015), npore s miiei
MOJICNIIOBaHHSl Opanu 0 yBaru juuie peectpauii 3 teputopid ['omapktuku. Takux
BusBwiock 381. Jlns nmoOymoBH Mojeneil BHUKOpUCTAaHE MporpamMHe 3abe3neueHHs
Maxent (Phillips et al., 2006) Tta 0a3a OloximimMaTuuHux ganux WorldClim
(worldclim.org). Jlns BUBUEHHS B3a€MO3B’S3KIB MK O10KJIIMAaTUYHUMHU CKJIAJOBUMHU
HIII BUAY BUKOPHUCTAIU (PaKTOpHUIN aHaji3 (Ha OCHOBI TOJOBHUX KOMIIOHEHT) (TIaKeT
Statistica 8).

Pe3yabTatH Ta 00roBOpeHHsi. 32 OCOOJMBOCTAMH BHSIBICHOI (haKTOPHOT
CTPYKTYpH HIllIl KOMapa MOKHa KOHCTAaTyBaTH, ULI0 TMPOBIJHE 3HAYEHHS Y
(dbopMyBaHHI €KOJIOTTYHUX TpedepeHiliil BUaY BIIIrpae KBapTAIbHUNA PEXUM OMAIIB,
a came, KOJIU PEECTPYEThCS HailMeHIIe omnajiB (KOpessiis 3 MEepIIol0 TOJIOBHOIO
KOMITOHEHTOI0 HETAaTHBHA), T4 KOJIM iX HalOUIbIIe (KOPEJAIis 3 IPYror TOJOBHOIO
KOMITIOHEHTOIO 1o3uTHBHA). CyMapHUN BHECOK MEpUIMX ABOX (AKTOPIB B 3arajibHy
aucnepcito ctaHoBUTh Maibke 70%. HactymHi naBa daktopu (cymapHa aucrepcis
ckiagae npubiuzHo 19%) nmoB’si3aHi 3 TeMIepaTypHUMH MOKa3HUKAMH: CEpeIHIMU
TeMIiepaTypaMy HaUTEIUTIIIOro KBapTany (KOpessilisi HeraTuBHa) Ta KBapTaly, KOJIH
BUIIQ/1a€ HAlIMEHIIIe OMnajiB (KOpesilisl MTO3UTUBHA).
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Puc. I'imoretnuyne nomupenHs Ae. aegypti L. B Ykpaini: 1—- Onecbka, 2 —
MuxkonaiBcbka, 3 — Kpum, 4 — 3anopizeka, 5 — [[ninponerpoBcbka, 6 — XapkiBcbka, 7
— Jlonenpka, 8 — Jlyrancbka 00J1acTh.

OTpumaHi MoJieli TIMOTETUYHOTO MOIUpPEeHHs Ae. aegypti L. moka3ywoTh, 1110 B
CyyacHOMY KJIIMaTi Ha OUIBLIOCTI TepuTopii YKpaiHW MPUAATHUX ISl LIbOTO BUAY
yMOB Hemae. Pa3oM 3 TUM, 3 OTJIsily Ha BUKOPUCTAaHUX O10KJIIMAaTHYHUX MMOKA3HUKIB,
BXKE€ 3apa3 MOXKJIMBE NepeOyBaHHS 1IbOT0 BUAY (3 IMOBIPHICTIO, sika nepeBuirye 20%)
Ha TepUTOpil HU3KM O0JIACTell MIBAHA Ta MiBAEHHOTO cxoAy Ykpainu (puc.). Ha
CYMDKHUX 3 YKpaiHOIO TEPUTOPISLX 32 HAIIMMHU MPOTHO3aMH CHPHUSTIUBI YMOBH JIJIS
Ae. aegypti L. cknapaiotbest B KpacHomapcbkomy Kpai (A€ el BHUII CXOXe
HaTypajizyBaBcs) Ta B PoctoBebkiit o0nacti PO.
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VJIK 598.2(444.51)
'Kyzbmenxo JLII., *Cauiii T.B.

BuBueHHsI rHi310BOT0 OpHiTOHACEJIeHHsI Tabopy «JlicoBe 03epo» Ta mMpUJIerJanx
TepUTOPIil

Irr: o o . . . .
Hixcuncokuti oepoicasnuii ynisepcumem imeni Muxonu I'ocons, Ykpaina
2 eee o . o o

Inemumym 300n0¢ii ivmeni 1.1 [lImanveayzena HAH Ykpainu, Yrpaina

VY crarTi moxaHi pe3yabTaTH 4-pIyHUX OPHITOJIOTIYHUX JOCIIKEHB, 1110 TPOBOIMINACS
M1 Yac HaBYaJIbHO-TIOJIbOBOI MPAKTHKHU 3 300JI0T11 XOPAOBUX Ha 0a3l CTyAEHTCHKOTO Tabopy
«JlicoBe 03epo», sKkuil po3TalmioBaHUW B OKoMULSX cena SAxytu bop3HsHCbKOro pailony
YepHiriBcbkoi obnacti. B pe3ynpraTi qocnipkenb Oyno 3adikcoBaHo 94 BUAM MTaxiB, LI0
Hajexath 10 13 psaniB. 3a TUIIOM THI3IyBaHHs nepeBakatoTh KpoHHUKH 29 BuaiB (30,8 %),
3a XapaKTepoM >KUBJICHHS TBapUHOIAHI nTaxu 63 Buau (67,0 %).

KuarouoBi cjoBa: opHiToHaceneHHs, 0ioTom, oOjik mTaxiB, YepHIriBchbka 00JIacTh,
UepBoHa kHUTA YKpaiHU.

B crartee mpencraBieHbl pe3ynbTaThl 4-JE€THUX OPHUTOJIOTMYECKHUX HCCIEIOBaHUM,
MPOBOJUBILINXCS BO BpeMsi Y4eOHO-TOJEBOIM MPaKTUKU MO 300J0TMM XOPJOBBIX Ha 0aze
CTyJ€HUeCKoro Jareps «JIecHoe 03epo», KOTOpBIN pPACHOJOKEH B OKPECTHOCTAX Cena
SAnyTel bop3usiHckoro paitona Yepuurockoit obmnactu. B pesynbTaTe ncciaenoBaHuii ObU10
3adukcupoBaHo 94 Buaa nTHUIl, OTHOcsmmXcs K 13 orpsmam. [lo Tumy rHe3moBaHus
npeobianatoT KpoHHUKU 29 Bu0B (30,8%), Mo XapakTepy NUTaHUS IUIOTOSAHBIE HTHUIBI 63
Buja (67,0%).

KiaroueBble cioBa: opHUTOHAceleHUE, OMOTON, y4eT NTul, YepHUroBckas o0sacTh,
Kpacnas xkaura Ykpannsl

Study of nesting bird population in the camp "Forest Lake" and surrounding areas.
L.P. Kuzmenko, T.V. Saliy

The article presents the results of 4-year-old ornithological studies conducted during
the training-field practice in chord zoology on the base of students camp "Forest Lake",
which is located near the village Yaduty Borznyanskiy area Chernihiv region. As a result of
studies 94 bird species belonging to 13 series were recorded. According to the type of
nesting kronnyky 29 species (30,8%) dominated, according to the type of nutrition —
carnivorous birds of 63 species (67,0%).

Keywords: bird population, biotope, bird accounting, Chernigiv region, the Red Book
of Ukraine.

[ITaxy € YaCTMHOIO MPHUPOAHMX Ta 3MIHEHUX JIOJUHOIO TEPUTOPIH, 11O Aa€
3MOr'y BHUKOPUCTOBYBaTHM iX Yy poOJIi I1HAUMKATOPIB TMpHU TMPOBEIAEHHI OaraThoX
nociipkeHb. Oco0JIMBO aKTyaJlbHUM € BUBYEHHS TpaHC()OPMOBAHUX JaHAIIADTIB.
["omoBHOIO MPOGIEMOIO CYUaCHOT OPHITOJIOTIT € BUBUYEHHS PI3HOMAHITHOCTI NITaxiB Ha
BCIi TEpUTOpPIi HAIIOI Jep>KaBH, OCKUIbKM AHTPONOTeHHUHN JaHImapT BHOCUTH
CYTT€B1 3MIHU B UTTS NTaxiB, IO BiIOOPAKAETHCS CIIOYATKY HA iX €KOJOTIYHUX, a
MOTIM 1 €TOJOTTYHUX OCOOIUBOCTSIX.

Hamni  pgocnimkeHHss mnpoxoauinu Ha 0a3t tabopy «JlicoBe o03epoy», 110
po3TalioBaHuii B okonuugx cena SAnytu Bbop3HsHCbKOro paifony YepHIriBCbKoi
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oOnacti. JlocHiIKeHHS OpHITOHACENIEHHS MNPOXOAWIM IIOPIYHO MiJ Yac JITHIX
HABYAJIBHO-MIOJIbOBUX MPAKTUK 3 300JI0T1i XOpPJOBUX CTYACHTIB TPETHOTO KypCy
cnemianbHOCTI «reorpadis 1 Giosorisi» NpuUpogHUYO-reorpadiyHOrO (PaKyIbTeTy
HixuHcbKoro nepkaBHOTO yHIBepcuTeTy iMeHi Mukomnu ['oross.

BuBuennst opHiToHaceneHHs nposojuiocs 3 14 no 19 yepsus 2012 p., 3 21 no
26 yepBHa 2013 p., 3 1 mo 7 uepBHs 2014 p. Ta 3 2 o 8 uepBua 2015 p.

[Tig yac mpoBeAeHHS OOCHIKEHb OyJIM BHBUYEHI Taki O10TONU: JIic, MOJe, JYT,
Oaceiin p. JlecHa, ozepo TpyOuH, a Takoxx Oe3mocepeaHbO Teputopis Tabopy. B
nepioJl MPOXO/JKEHHS MPAaKTUKH 3AIMCHIOBAIMCS pajialibHI BUXOJIU 3 TabOpy 10
pi3Hux OioromiB. OO6MIK NTaxiB NPOBOAMBCA MAapUIpyTHUM MeTonoM. [ltaxu Ha
MapHIpyTi BUHAYAIKCS BI3yaJIbHO Ta 3a rOJIOCOM cCITiBarouux camifiB. OOJIIK MTaxiB
MIPOBOJMBCS B OCHOBHOMY B paHHI{ 4ac, 110 MOB’SA3aHO 3 HAHOUIBLIO aKTHUBHICTIO
NTaxiB.

Jlyisi BU3HAUYeHHs MTaxiB KOpUcTyBaiucs BuzHauHukamu [1, 3]. CuctemaTuyne
MOJIOKEHHS NTaxiB y TaOJUIll Ta JIATUHCHKI HA3BU TOJIaHO 32 aHOTOBAaHUM CITMCKOM
YKpaTHChKUX HAYKOBUX Ha3B MTaxiB [2].

VY pe3ynbTaTi YOTHPHOX POKIB OPHITOJIOTIYHUX CIOCTEPEkKEHb HAMH Oy
3adikcoBaHo 94 BuaM MTaxiB, IO HaJIEXKaTh 10 13 psaniB (Tadm. 1).

Tabnuys 1
2 =
z| B2
Sgiﬁgm Z O
olololo > 8
NNNNHg %g
| X K
—~

Ciconiiformes (JIesiekonoaioHi)

Ardeidae (4anneei)

1. Botaurus stellaris (Linnaeus, 1758) —|+|—-|—-] KB TB
2. Egretta alba (Linnaeus, 1758) +|+|+|+]| Kp TB
3. Ardea cinerea (Linnaeus, 1758) +|+|+|+]| Kp Ts
Ciconiidae (/lenexogi)

4. Ciconia ciconia (Linnaeus, 1758) + |+ |+ |+| b TB
5. Ciconia nigra (Linnaeus, 1758) +|—|—-]+| Kp TB

Anseriformes (I'ycenodioni)
Anatidae (KaukoBi)
6. Anas platyrhynchos (Linnaeus, 1758) —|—|—|+] Ks 3
Falconiformes (Coxkos1ononioHi)
Accipitridae (Acmpyooesi)

7. Milvus migrans (Linnaeus, 1758) -1+ |—-1+]| Kp TB
8. Circus pygargus (Linnaeus, 1758) + |+ |+ |+| H3 TB
9. Circus aeruginosus (Linnaeus, 1758) —|—|+|+| H3 TB
10. Buteo buteo (Linnaeus, 1758) +|+|+|+]| Kp Ts
Falconidae (Coko.10Bi)

11. Falco subbuteo (Linnaeus, 1758) -|-]1-]1+t] Kp Ts
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12. Falco tinnunculus (Linnaeus, 1758) Kp Ts
Galliformes (Kypononioni)
Phasianidae (Da3zanoei)
13. Coturnix coturnix (Linnaeus, 1758) H3 3
Gruiformes (/KypasienoaioHi)
Gruidae (XKypas.esi)
14. Grus grus (Linnaeus, 1758) H3 3
Rallidae (Ilacmywikoegi)
15. Crex crex (Linnaeus, 1758) H3 TB
16. Fulica atra (Linnaeus, 1758) KB TB
Charadriiformes (Cuexono0dioni)
Charadridae (Cuekoesi)
17. Charadrius hiaticula (Linnaeus, 1758) Hs TB
18. Vanellus vanellus (Linnaeus, 1758) H3 TB
Haematopodidae (Kynukocopokogi)
19. Haematopus ostralegus (Linnaeus, 1758) KB TB
Scolopacidae (bapanueasi)
20. Tringa totanus (Linnaeus, 1758) KB TB
21. Gallinago gallinago (Linnaeus, 1758) Hs TB
22. Scolopax rusticola (Linnaeus, 1758) H3 TB
23. Limosa limosa (Linnaeus 1758) KB TB
Laridae (Mapmunogi)
24. Larus ridibundus (Linnaeus, 1758) KB TB
25. Chlidonias leucopterus (Temminek, 1815) KB TB
26. Sterna hirundo (Linnaeus, 1758) KB TB
Columbiformes (I'0o;y00ononioHi)
Columbidae (I'onyooei)
27. Columba palumbus (Linnaeus, 1758) Kp P
28. Streptopelia turtur (Linnaeus, 1758) Kp P
Cuculiformes (303yJjienoaioHi)
Cuculidae (303ynesi)
29. Cuculus canorus (Linnaeus, 1758) I'm TB
Strigiformes (Coeonooioni)
Strigidae (CoBoBI)
30. Strix aluco (Linnaeus, 1758) 3 TB
Apodiformes (CepnokpuibuenomioHi)
Apodidae (Cepnoxkpuibuesi)
31. Apus apus (Linnaeus, 1758) bn TB
Upupiformes (Onxynononioni)
Upupidae (00yo008i)
32. Upupa epops (Linnaeus, 1758) I3 TB

Piciformes ([AsitsiononioHi)

Picidae (/[amnoegi)
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33. Jynx torquilla (Linnaeus, 1758) + |+ |+ |+ | 3 TB
34. Dryocopus martius (Linnaeus, 1758) + | —|—|+| I3 TB
35. Dendrocopos major (Linnaeus, 1758) + |+ |+ |+ | 3 3
36. Dendrocopos minor (Linnaeus, 1758) + |+ |- |+| 3 3
Passeriformes (I'opoduenonioni)
Hirundinidae (/lacmiekogi)
37. Riparia riparia (Linnaeus, 1758) +|+|+|+| H TB
38. Hirundo rustica (Linnaeus, 1758) + |+ |+ |+| b TB
39. Delichon urbica (Linnaeus, 1758) + |+ |+ |+| b TB
Alaudidae (/Kaiteoponkoegi)
40. Galerida cristata (Linnaeus, 1758) +|—-|—-]—| H3 3
41. Alauda arvensis (Linnaeus, 1758) + |+ |+ |+| H3 TB
Motacillidae (ILhuckoegi)
42. Anthus trivialis (Linnaeus, 1758) + |+ |+ |+| H3 TB
43. Motacilla flava (Linnaeus, 1758) + |+ |+ |+| H3 TB
44, Motacilla alba (Linnaeus, 1758) + |+ |+ |+| H3 TB
Laniidae (Copokxony0oei)
45. Lanius collurio (Linnaeus, 1758) + |+ |+ |+]| Kp TB
46. Lanius excubitor (Linnaeus, 1758) - -1+ -] Kp TB
Oriolidae (Biginvzoei)
47. Oriolus oriolus (Linnaeus, 1758) + |+ |+ |+]| Kp TB
Sturnidae (IlInakoei)
48. Sturnus vulgaris (Linnaeus, 1758) + |+ |+ |+ | 3 TB
Corvidae (Boponoei)
49. Garrulus glandarius (Linnaeus, 1758) + |+ |+ |+]| Kp B
50. Pica pica (Linnaeus, 1758) +|+|+|+]| Kp B
51. Corvus monedula (Linnaeus, 1758) e e e P B
52. Corvus cornix (Linnaeus, 1758) - —|1—1+] Kp B
53. Corvus corax (Linnaeus, 1758) + |1+ |+ | Kp B
Sylviidae (Kponue’ankoegi)
54. Acrocephalus palustris (Blyth, 1849) — |+ |+ |+ | Ipu | Ts
55. Acrocephalus arundinaceus (Linnaeus, 1758) + |+ |+ |+ | Ilpu | Ts
56. Silvia nisoria (Bechstein, 1795) -|-]+|+]| Kp Ts
57. Sylvia atricapilla (Linnaeus, 1758) +|+|+|+]| Kp TB
58. Sylvia borin (Boddaert, 1783) +|+|+|+]| Kp TB
59. Sylvia communis (Latham, 1787) +|+|—-]+| Kp TB
60. Sylvia curruca (Linnaeus, 1758) +|+|—|+| H3 TB
61. Phylloscopus trochilus (Linnaeus, 1758) —|—|+|—| H3 TB
62. Phylloscopus collybita (Vieillot, 1817) + |+ |+ |+| H3 TB
63. Phylloscopus sibilatrix (Bechstein, 1793) + |+ |+ |+| H3 TB
Muscicapidae (Myxo.:106K08i)
64. Ficedula hypoleuca (Pallas, 1764) —|— |+ |+ I3 TB
65. Ficedula albicollis (Temminck, 1815) — ||+ |- I3 TB
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66. Muscicapa striata (Pallas, 1764) + |+ |+ 3 TB
67. Saxicola rubetra (Linnaeus, 1758) + |+ |+ |+| H3 TB
68. Saxicola torquata (Linnaeus, 1766) +|—|—|]—| H3 TB
69. Phoenicurus phoenicurus (Linnaeus, 1758) e e e P TB
70. Phoenicurus ochruros (S. G. Gmelin, 1774) — |+ |+ |+ O3 TB
71. Erithacus rubecula (Linnaeus, 1758) +|—|+|—| H3 TB
72. Luscinia luscinia (Linnaeus, 1758) + |+ |+ |+| H3 TB
73. Luscinia svecica (Linnaeus, 1758) —|+|—-]+| H3 TB
74. Turdus pilaris (Linnaeus, 1758) +|—|—]+| Kp 3
75. Turdus merula (Linnaeus, 1758) + |+ |+ |+]| Kp TB
76. Turdus philomelos (C.L. Brehm, 1831) +|+|+]+| Kp TB
Paridae (Cunuueegi)

77. Remiz pendulinus (Linnaeus, 1758) + |+ |+ |+]| Kp 3
78. Parus palustris (Linnaeus, 1758) + |+ |+ 3 3
79. Parus cristatus (Linnaeus, 1758) e e e P 3
80. Parus caeruleus (Linnaeus, 1758) + |+ |+ || I3 3
81. Parus major (Linnaeus, 1758) + |+ |+ |+ | I3 3
Sittidae (Iloe3uxoei)

82. Sitta europaea (Linnaeus, 1758) — |+ |+ |+| I3 3
Certhiidae (Iliokopuwnukogi)

83. Certhia familiaris (Linnaeus, 1758) + |+ |+ |+ | 3 TB
Passeridae (I'opoouesi)

84. Passer domesticus (Linnaeus, 1758) + |+ |+ 3 3
85. Passer montanus (Linnaeus, 1758) + |+ |+ |+ | I3 3
Fringillidae (B’ropkoei)

86. Fringilla coelebs (Linnaeus, 1758) + |+ |+ |+]| Kp 3
87. Chloris chloris (Linnaeus, 1758) +|+|+|+]| Kp P
88. Carduelis carduelis (Linnaeus, 1758) + |+ |+ |+]| Kp P
89. Acanthis cannabina (Linnaeus, 1758) + |+ |+ |+]| Kp P
90. Acanthis flammea (Linnaeus, 1758) — | —|+|—| Ipu 3
91. Coccothraustes coccothraustes (Linnaeus, 1758) |+ |+ | —| + | Kp P
Emberizidae (Biecankogi)

92. Emberiza calandra (Linnaeus, 1758) +|—|—|]—| H3 3
93. Emberiza citrinella (Linnaeus, 1758) + |+ |+ |+| H3 P
94. Emberiza schoeniclus (Linnaeus, 1758) — |+ |+ |+ | Ipu P

Ke — xonosoonuii, Kp — kponnux, bn — 6yoiens atoounu, H3 — nazemHoeHi30HU,

I'm — cuizoosuti napasum, [[3 — Oynioenizonut, H — nopnux, Ilpu -
npuzemHoyazapuukosuil apyc, 1e — meapunoionuu, 3 — 3miwanui mun, P —
pocaunoionul, B — eceionuil.

HaiiGinpm uyucnennum € psg [opoOuenonioni — 58 BuaiB (61 %), psan

Cuskononi6oui npeactaBiaenuii — 10 Bugamu (10,6 %), CoxonomnoaioHi — 6 BUIIB
(6,3 %), Jlenexkomonioni — 5 BuaiB (5,3 %), Hartmomonioni — 4 suau (4,2 %),
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Kypasnenoaioni — 3 Bumu (3,2 %), ['omybomonioui — 2 Bugu (2,1 %), psau
Kypononioni,  3o3ynenonioni,  CoBomomioHi,  CepnokpuibLenofiOHI  Ta
OpynonoaioH1 HapaxoByIOTh 1o 1 Buay (mo 1,1 %).

Y wmexax psagy [opoOuenoniOHi HaWOUIBII YHCICHHUMHU pPOJUHAMHU €
MyxonoBkoBi — 13 BuaiB (22,4 %) ta Kponus'sukosi — 10 Buni (17,2 %), meHm
guceabHUMH € poauHu B’ropkoBi — 6 BumiB (10,3 %) ta poamnu CuHHUIEB1 i
Boponogi — o 5 Buzis (8,6 %), poaunu JlactiBkoBi, [Inuckosi, BiBcsHkoBi — mo 3
Buau (1o 5,2 %), poaunu XKaitBoponkosi, Copokomnyaosi Ta 'opo6ueBi — 1o 2 Buau
(mo 3,5 %), mnpencraBuuku poauH Illmakosi, Ilo3ukoBi Ta [ligKOpPUIIHHKOBI
HapaxoByI0Th 110 1 Buny (mo 1,7 %).

3a TUNOM THI3yBaHHS HA JOCHIKYBAaHIN TEPUTOpIi MepeBakarOTh MTAXH, L0
THI3AATBCA B KpoHi nepeBa — 29 BuaiB (30,8 %), Ha 3emiii cBoi THi3ga Oynye — 23
Bunu (24,4 %), y nymnax raizautbes — 21 Bun (22,3 %), no Boau 1sikie — 11 BumiB
(11,7 %), na OyniBiSX JIOJWHU Ta B MPU3EMHO-YArapHUKOBOMY SpPYCl THI3AUTHCA —
no 4 Buau (no 4,3 %), s 1 Buny (1,1 %) xapaktepHuil rHI30BUM Mapa3uTu3M 1a 1
Buj (1,1 %) € HopHUKOM.

3a XapakTepoM OKUBJIEHHS MNTaXW MOJAUISIOTHCS  HACTYMHUM  YUHOM:
TBapuHoinHuMu € 63 Bumu (67,0 %), 3MilIaHUK TUM >KUBJICHHS MarOTh 18 BHUIIB
ntaxiB (19,2 %), 8 Buxis (8,5 %) € pocnuuoigaumu Ta S (5,3 %) € BceinHUMMU.

3a yac JocaipKeHHsT HaMu OyJio 3apeecTpoBaHO 7 BHUIIB NTaxiB, 10 3aHECEHI
no YepBonoi kuuru Ykpainu e Ciconia nigra (Jlenexa dopuuit), Milvus migrans
(Iynika wopuuit), Circus pygargus (Jlyas nyunuit), Grus grus (XKypasens cipuii),
Charadrius hiaticula (Ilicounuk Benukuit), Haematopus ostralegus (Kynuk-copoka),
Lanius excubitor (Copokomny cipuid).

3MiHa KUIBKICHOTO Ta SKICHOTO PI3HOMAHITTS MTaxiB TMEBHOI TEpUTOpii Mae
3MYCUTH JIIOAMHY 3aMHUCIUTUCSA, OCKUIBKM NTaXW MNEPIIMMH pearyroTb Ha 3MIHY
3BUYHMX JJI1 HUX OioTomiB. BupyOyBaHHS JiCiB, OCyIIEHHS OOJIT, PO30PIOBAHHS
3eMellb, 3a0pyIHEHHS JOBKULIS OTPYTOXIMIKATaMU NPHU3BOASATH 1O TOTO, IO
YHUCEJIbHICTh 0ararbOX BHJIB MNTaxiB HEBIMHHO CKOPOYYETHCS, BOHH CTalOTh
PIAKICHUMU, a JIeSIK1 BUJIA 3HUKIIA B3araji 9Yu 3HaXOASAThCS Ha MEX1 3HUKHCHHS.

Jliteparypa

1. Mapucoa [.B. Ilraxu VYkpainu. IlonboBuit BusHaunuk / [.B. Mapucosa,
B.C. Tommam. — K.: Buma mkoma, 1984. — 184 c.

2. ®ecenko I'. B. AHOTOBaHMI CHHMCOK YKpaiHCHKMX HAYKOBHX Ha3B MTaxiB (payHU
Vkpainu (3 xapakrepuctukoro crarycy BuaiB) / I'.B. @ecenko A.A. bokoTteil. —
Kuis-JIsBiB, 2007 — 111 c.

3. ®ecenko I'.B. Iltaxu dbaynu Ykpainu. IlonsoBuii BuzHaunuk / I'.B. decenko,
A.A. bokoreii — K., 2002. — 416 c.

4. UYepBona kuura Ykpainu. TBapunuuii cBir / 3a pea. [.LA. AximoBa — K.:
I'mo6ankoncantunr, 2009. — 600 c.

169



3oonorivyHi gocnigXeHHs

YK 595.4
Kypymtok B. B., Jlenu O. @.

dayHa ¥ 3Ko0J0rus nNayKkoB Pa3nenbHsaHCcKOro paitona Quecckoii odjiactu

Ooecckutl HayuonanvbHwil yrugepcumem umenu M. U. Meunukosa, Yxkpauna

As a result research in the area revealed 32 species of spiders belonging to 14
families in Razdelnyanskyi region. The greatest number of species to the family Araneidae
(25%) and Thomisidae (15,6 %). The results of the study showed that in non-residential
premises was dominated by the family Araneidae. Representatives of the families
Amaurobiidae, Gnaphosidae and Miturgidae were recorded on the slopes.

Key words: spiders, Araneae, Razdelnyanskyi region.

Bricokasi YUCIEHHOCTh MAYKOB U UX IMIMPOKOE pacpoCTpaHEeHUE 00yCIaBINBAECT
ux OonblIoe 3HauYeHHEe B OHMOLIEHO3aX B KA4yeCTBE PETYJISATOPOB YHCICHHOCTU
HAaCEKOMBIX. JTO TMO3BOJSET HCIOJb30BaTh MAayKOB B KayeCTBE WHIUKATOPHOM
TPYIITIHL.

BunoBoit coctaB naykoB PaznenbHsSHCKOro paiioHa Hu3y4yeH (QparMeHTapHO
[Kypymiok, Jemu, 2015]. Ilensto ganHON paboThl ObLIO M3yueHHE (ayHBI MayKOB
Pa3znenbHsHCKOTO paiioHa.

Marepuaja 1 MeTOAbI

Uccnenosanus npoBoauiuchk B PazaenbHsiHCKOM paiioHe Onecckoil 00nacTu B
2014-2015 rogax. OCHOBHOE BHMMaHHE HANpaBIICHO HA HU3yueHHE (ayHbl MAayKOB
Tp€x cen: bynenoBka (46°45'54" c¢. m. 30°13'11" B. n.), KamanraeBka (46°43'18"
c. m. 30°16'59" B. 1.) u Kamsnka (46°47'55" c. m. 30°06'34" B. n.). COop maTepuana
MPOBOJWIICS MO CTaHAAPTHBIM MeETOJIMKaM: cOOp C moMolibio JoByliek bapbepa,
JKcraycrtepa W KoiieHue cadkom [Teimenko, 1971; Mapycuk, KosOmrok, 2011].
Marepuan ¢ukcupoBaiu B 70% stunoBom cnuprte. [laykoB cobupanu Ha
npuycageOHbIX y4yacTKaX, CKJIOHAaX, B PA3IMYHBIX MOCTPOMKAX U B arpolieHO3ax.

Pe3yabTaThl 1 00Cy:K1eHHE

B PaznenpHsHCKOM pailoHe 3a BeCh MEPHO]I HCCIeOBaHUS ObLIO OOHAPYKEHO
32 Bujaa naykoB u3 14 cemeilictB. HanbosmbIiee KOIUYECTBO BUAOB OTMEYECHO IS
cemeiicTtBa Araneidae — 8 BUIOB, uTO cocTaBisieT 25 % oT 001iero KoiaudecTna (puc.
1, Tabun. 1). [layku cemeirictBa Thomisidae npeacTaBiaeHsbl 5 BUIaMU, YTO COCTaBISAET
15,6 % ot obuero konuyectBa. CeMb CEMENCTB MpPeICTaBIEHbI TOJIBKO OJHUM BUIOM

(Tabm. 1).
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Puc. 1. BunoBoii coctaB naykoB PazaeinbHSIHCKOTO paiioHa

Tabruya 1.

BuoTonuueckoe pacnpenesieHue NayKOB paioHa HCCIeT0BAHUS

Ne CemeiicTBO/ Koanuecrno/ Buoron
Bun Hoa
Araneidae
1 Araneus diadematus Clerck, 1758 492,248 Hexunnoe nomenienue
2 | Argiope bruennichi (Scopoli, 1772) 59 CKJIOHBI
3 Araneus marmoreus Clerck, 1757 19 CKJIOHBI
4 Araneus sp. | Oropon
5 Lariniodes sclopetarius (Clerck, 1757) | 18,29 Oropon
6 Gibbaranea bituberculata | 19 Oropon
(Walckenaer, 1802)
7 Gibbaranea  gibbosa (Walckenaer, | 39 Hexxunoe nmomernienue
1802)
8 Gibbaranea sp. 1 Hexxunoe nomernienue
Thomisidae
9 | Misumena vatia (Clerck, 1757) 19 Oropon
10 | Thomisus onustus Walckenaer, 1805 | 19 CKJIOHBI
11 | Runcinia grammica (C.L.Koch, 1837) | 1J Oropopx
12 | Xysticus cristatus Clerck, 1757 19 Oropon
13 | Ozyptila juv. 1 Oropon
Lycosidae
14 | Pardosa juv. 1 CKJIOHBI
15 | Trochosa  singoriensis (Laxmann, | 79, 28 CKJ10HBI
1770)
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IIpooonxcenue manuywor 1

16 | Arctosa leopardus Simon, 1885 |19 | Oropon
Theridiidae
17 | Steatoda castanea (Clerck, 1757) 29, juv 1 Hexxunoe nomernienue
18 | Steatoda triongulasa (Walckenaer, | 69, 138 Hexxunoe nmomernienue
1802)
19 | Drassodes lapidosus (Walckenaer, | 19 CxJ10HBI (1101 KAMHEM)
1802)
Gnaphosidae
20 | Trachyzelotes pedestris (C. L. Koch, | 19 CxJ10HBI (1101 KAMHEM)
1837)
21 | Gnaphosa lucifuga (Walckenaer, | 19 CxJ10HBI (1101 KAMHEM)
1802)
Oxyopidae
22 | Oxyopes lineatus Latreille, 1806 13 CKJIOHBI
23 | Oxyopes heterophtalmus Latreille, | 19 CkJ10HBI
1804
Agelenidae
24 | Tegenaria domestica (Clerck, 1757) |5 Q, 38 B nmonBane
25 | Agelena labyrinthica (Clerck, 1757) 13 CKJIOHBI
Amaurobiidae
26 ‘ Amaurobius erberi (Keyserling, 1863) ‘ 13,39 ‘ CxJ10HBI (1101 KAMHEM)
Nesticidae
27 | Nestucus cellulanus (Clerck, 1757) |19 | Hexxmmoe momernienue
Linyphiidae
28 | Steatoda triangulosa (Walckenaer, | 19 Kunoe nomereHue
1802)
Scytodidae
29 ‘ Scytodes tboracica (Latreille, 1802) ‘ 6% ‘ Hexxunoe nomernienue
Pholcidae
30 | Pholcus phalangioides  (Fuesslin, | 109 Kunoe nomereHue
1775)
Miturgidae
31 | Cheiracanthium mildei L. Koch, 1864 | 19 | Cx1oHBI
Philodromidae
32 | Tibellus juv. 1 Oropon

Ha mnpuycaneOHBIX ydacTKax W B TOCTPOMKAX JOMHUHHUPOBAIN KPYTOMPSIBI
(Araneidae). Ha cxionax mnpeoOmamanu mpeAcTaBUTen ceMercTB Lycosidae,
Gnaphosidae.

PesynpraTtel WccrnegoOBaHWS TOKa3ald, 4YTO B HEXKWIBIX IOMEIICHUIX
JOMHHHUPOBAIM TMpeAcTaBUTeNM ceMmelictBa Araneidae (Araneus diadematus,
Gibbaranea gibbosa, Gibbaranea sp.). IloMuUMO 3TOTO JOBOJIBHO MHOTO
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MPEACTaBUTENICH JTOrO0 CEMEWCTBAa BCTPCUYAIMCh Ha TMPHYCaaeOHBIX ydacTKax
(Lariniodes sclopetarius, Gibbaranea bituberculata) w Ha ckioHax (Argiope
bruennichi, Araneus marmoreus). Ilayku cemerictBa Thomisidae ObUIHM OTMEUYEHBI Ha
npuycaneOHbIx yuactkax (Misumena vaita, Runcinia grammica, Xysticus cristatus,
Ozyptila juv.) u Ha ckioHax (Thomisus onustus). B mocTpoilkax JTOMHUHHpPOBAIU
nayku cemeiictB Agelenidae (Tegenaria domestica) w Pholcidae (Pholcus
phalangioides). Heo0xoaumo oTMeTUTh, 4TO ceMeiicTBa Amaurobiidae, Gnaphosidae
u Miturgidac BCTpeyanwch TOJNBKO Ha CKIIOHAX, B JAPYIHMX OHOTONAaX MAyKH 3THX
CEMEHCTB HE PETUCTPUPOBAIIUCH.

[Tk aKTUBHOCTH IOJIOBO3PEIBIX MAayKOB B MCCIICIYEMOM PETHOHE TPUXOIUTCS
Ha JICTHHE MECSIIBI.

B pesynbreTe uccienoBanuii B Pa3nenbHIHCKOM paiioHe OBLIO BBIABICHO 32
BHJla TAyKOB, MNMpHHAMIekKanmx K 14 cemelictBam. OOHapykeHHE HEOOIBIIOTO
KOJIMYECTBa BHIOB I1ayKOB, CBHJCTEIBCTBYET O HEOOXOAUMOCTH JAJIbHCHUIIIETO
U3y4YCeHHS apaHeo(dayHbl TaHHOTO PETHOHA.
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YK 575.85
'Pexosens JI1., 2KOBaJIbqu O.M., 3I[eMa JLIL

EBosroniiinuii npouec — ONTUMAJBHUN PyX CTPYKTYPH B IPOCTOPI Ta vaci

]Hpupoduuqud yHigepcumem, M. Bpoynas, Ilonvwa
? HayionansHutl HayKko8o-npupooHuyuti myseil
HAH Vxpainu, m. Kuis, Ykpaina
3 Hisicuncokuii oepoicasHutl yHisepcumem imeni Muxonu I'ocons, Ykpaina

Reflections about the biological evolution as an optimal movement of structure in
geological time and space are presented in the paper.
Key words: evolution, natural selection, transformation, phylogenetics.

Hiwo 6 6ionoeii e mae cency,
OKDpIM 5K Kpi3b NPU3M) e80I0Yil
®. Jlooxkancekuid, 1973

EBomroniiine BueHHs y Oionorii Ha 3maMi XX 1 XXI cTOJNITh MEepeKUBaE 4acH
3MiH. JIo choroaHi 6araTo BYEHUX 1 IPUPOIOIOCHITHUKIB TUCKYTYIOTh MUTAHHS PO
T, y YOMY K BCE-TaKd TOJISATaEe icToTa eBooliiHOI Teopii Yapnp3a PoGepta
HapiHa. 3rigHo 3 JIyMKOIO [€IKUX aBTOpIB, BOHAa ToJsArae y QopMyBaHHI
MaTepialiCTUYHOTO CBITOTJISIY, TOOTO 17€i CTaJoro 1 YCKJIAJHEHOIO PO3BUTKY
npupoau. He € TaemHuIIE10, 1110 TaKi AlaJeKTUYHI 3acaau Oynu Bigomi 1ie ¢itocodam
Hasuboi ['penii 1 Pumy, a JlapBin nuiie gomnacyBaB Ta MEPEHIC X HA CBIT OPraHI4HOL
Marepii. Ajie nepeBakHa OUIBIIICTh YYEHUX-010JI0T1B BBaXatOTh, 110 J{apBiH, 10 peui
ak 1 A.P. Yomnec, 3poOunu BUHSATKOBE BIAKPUTTS B Hayll, cHOPMYJIOBABIIM Ta
OOTpyHTYBABIILH 17110 TPUPOIHBOro 1000py. 3rimHo 31 CTE, cyTs ii nosnsrae B Tomy,
10 JIeSKl OpraHi3MH 3[1aTHI JOCUTh €(heKTUBHO BUKOPUCTOBYBATH MPUPOAHI pecypcu
ab10TUYHOrO 1 OIOTMYHOTO CEpPEeNOBHUI 1 MaTU MpPU I[bOMY OUIbIII IIIAHCH Ha
MPOYKYBaHHS MOTOMCTBA, TOOTO BIITBOPIOBATU KOIIi1 CBOIX BJIACHUX TE€HIB — i€
eroictuunoro rena P. Jlokinza [2]. ¥V Takomy TiaymadeHHi iges JlapBina-Yomieca
BKJIIOYAE 1 MO€IHYE B co01 3acaau cuHTeTHYHOI Teopii eBosmtonii (Julian Huxley),
nonynsuiiHoi reneTuku (Cepriit YerBepukos, Sewall Wright, John Haldaine, Ronald
Fisher) 1 eBomomiiino crabuibHoi cTpaterii (John Smith). Ax6u X.b. Jlamapx
MOCTaBUB J1001p MDX BIPABISHHSIM OpPraHiB Ta CIAJKOBICTIO O3HAaK, MaOyTb MU
ChOrO/IH1 He yacTo 3Beprtanucs 0 no apsina, mpote npo Jlamapka 3apa3 3ragyemo
BCE YacTilIe.

3 yacoMm BiIOy/nOCs YTBEpJKEHHS 1€l pO3BUTKY Ta OOIPYHTYBaHHA (akTy
ICHyBaHHS MIHJIMBOCTI ¥ aJanTUBHOCTI, SIKI 3aBXIU BHUCTYINAIOTh HEBII €MHOIO
XapaKTEePUCTUKOIO XKMBOi Matepii [5]. be3 minmuBocTi, 6€3 TEHETUYHUX 3aKOHIB
(GyHKLIOHYBaHHS MOMYJISALiHN 1 0e3 mpupoAHOro A000py O1oyI0TiuHa eBotoLis Oyna O
OYCBHIHO HEMOXKIIMBOIO, a00 Majia O 1HIITUH 3MICT.

Hezanepeunum € Te, mo O10J0riyHa €BOJIOLIS OMNUPAETHCS HA ICHYIOYl B
MPUPO1 3aKOHOMIPHOCTI, OJIHUM 13 BUSBIB SIKUX € MPUPOJHUN 1001p, SIKUU MiAnanae
MiJi BIUIMB TMOCTIHHO [IIIOYMX CTOXaCTUYHMX TNPOLECiB. 3aKOHOMIPHICTh 1
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BUIAJIKOBICTh MOENHYE B COO1 TakoX 1 MOMYJsIiiHA T€HETUKAa — 3aKOH Xapmi-
BaiinOepra Ta HemporHoszoBaHi mpouecu Apeidy reHiB i1 myrauiiiHoro TUcky. Ha
nymky E. Maiipa [9], mpoBigHa ponab y mepeliry MuX TMPOIECIB HAICKUTh
€KOJIOTT4HIN nudepenianii nomymisiii, ToOTO NPUCTOCYBAHHIO OPraHi3MiB 10 YMOB
CepelloBUIla 1 BUHUKHEHHIO Ha I11i OCHOBI €KOMOpP()OJOriYHUX pac 1 BHUIIB.
I'. Miomnep [10], HaBmaku, CTBEpIKyBaB, IO JAOMIHYIOUHUMH € TIPUXOBaHI
(HeiTpanbHl) reHETUYHI 3MIHH, K1 (PEHOTUIIOBO HE MPOSBIAIOTHCS, IPOTE JIEKATh B
OCHOBI MPOIECIB MOJEKYISIPHO-TeHeTHUHUX Audepenmianii. lle € miarBepKeHHsIM
3acaa  MOJEKyJsIpHOI eBoiirolli Ta Teopii HeutpaimbHocTi M. Kimypu [7]. L
MOJIOKEHHS JIOMOBHIOIOTH MOTJISAM 06aratboX aBTOPiB Ha (hakTH TpaHC(hepy reHiB Ta
3’dCyBaHHA 1iX 3Ha4YeHHs Yy Tmporeci (opMyBaHHS OIOpPI3HOMAHITTS, Mi3HAHHS
MEXaHI3MiB, YMHHUKIB Ta TEMIIIB €BOJIOLIi, [0 B MIJCYMKY Yy3arajibHeHO B
iHpopMaliitHii KoHuenuii eBostowii [3].

VY apyriii monxoBuHi XX CTOMITTA BiIMIYaiIOCs SIKICHE 3pOCTaHHS MOTJSIB MPO
BXJIMBY POJb BUIAJIKOBOCTEH B €BOJIONIL, /e 100Ip MPAKTMYHO HE MAa€ BIUIMBY,
xoua npu upbomy M. Kimypa 1 T. Ora [8] He BIAKMAAIOTH POJI 1 3HAYCHHS
MPUPOAHOrO TOOOPY HA MOYATKOBUX €Tamax MpOsiBY €BOMIONIL. Y XapaKTepUCTHII
MPOSABIB €BOJIOLIMHUX MPOIECiB MOBUHHA OYTH JOTPUMaHA JIOT1YHA MOCIIIOBHICTb.
Croyatky MarwTh MICLE MIKPOEBOJIOIINHI 3MIHU Ha MOJIEKYJISAPHO-T€HETUYHOMY
piBHI, 7€ poJib MNPUPOAHOTO J00OpY MOke OyTH MiHIMaabHOIW, abo XK
OIIOCEPEIKOBAHOI0 4Yepe3 eniMiHallio ocobud. [li3Himie, mpu mposiBI UUX 3MIH Y
denotuni Ta 3MiHI MOP(O-QYHKIIOHATBHUX XapaKTEPUCTHK, pOJIb CEpeJIOBUILA
(a, BIAMIOBIHO, 1 IPUPOTHOTO J0O0PY) SIKICHO 3POCTAE 1 CTA€ MPOBIIHOIO B €BOJIIOIIII.

[IBUIKICTH €BOJIOLIMHOTO MEPETBOPEHHS (PYHKI[IOHAIIBHOI CUCTEMHU TEX HE €
CTaJIOK0, WO JO0 TEBHOI MIPU Y3TOJXKYETHCA 3 PO3YMIHHSAM MNPUHIUNY i
“MOJIEKYyISIpHOTO roAUHHKKA”. Temn pyxy IaHOi CUCTEMH B MPOCTOPI 1 Yaci 3aBX]IU
NiJJiirae BUMOTaM ONTHUMI3allli ICHYBaHHSI CHUCTEMHM Ha 3acajlax MapCUMOHIi, 1€
BU3HAYaIbHUM (pakTopom Oyje 3piBHOBaXkeHa il €HTpomii (s HeO10JIOTTYHUX
CUCTEM) 1 Jil MPUPOJHOTO J000PY — AaHTUEHTPOIIIT (JIJ1s1 G10JIOTTYHUX CUCTEM).

MoskHa xapakTepHu3yBaTH 1 OLIHIOBATU CTaH CUCTEMH B KOXKE€H MOMEHT Hacy, a
3aBJIaHHS E€BOJIIOLIMHOT Teopii MoJisAra€ B Mi3HAHHI Ta BIATBOPEHHI JMHAMIYHOIO
CTaHy CHUCTEMH 3 MPOSBOM (I1€10) 3aKOHIB 1 3aKOHOMIPHOCTEM Ha TMEBHUX €Tamax.
OTxe,bion02iuHa esonOYis — ye ONMUMAIbHULL PYX CMPYKMYpu 8 npocmopi ma
2eonoziunomy waci. Ii pymiifHOIO CHJI0I0 BUCTYNAIOTh 3B’I3KH OpPraHi3M-CepeI0BHIIE,
a HampaBJIAIOY0I0 — IPUPOJAHUM 1001D.

[Ilo Moke OyTH KITbKICHUMHM 1 SKICHUMHU MOKa3HHUKAMH TaKOi ONMTHUMaIbHOCTI?
TakumMu  KpUTepisIMM  BUCTYNAIOTh  pe3yJbTaTH  €BOJIOLII, SIKI  KUIbKICHO
BepU(IKYIOTbCA O1OpPI3HOMAHITTSAM, a SKICHO OIIIHIOIOTHCS —1AloajanTaiiissMu 1
aporeHe3amu, ToOTO piBHeM crienianizamii. Criemianizaiiis oOMexye i 010J0TTYHOT
€BOJIIOIII1, YaCTO HOCHUTh TYIMKOBHUI XapakTep, BUCTYMNA€ K YMHHUK €BOIIOLIL 1 €
OJIHIEI0 3 TPUYMH BUMHPAHHS TakCOHIB. BoHa MOB’si3aHa 3 MOHATTAM BIAHOCHOI
He3aJIeXKHOCTI aganTuBHOCTI. [Ipy moeaHanH1 criemianizaiii MOXyTh BUHUKATH BHIIII
PIBHI YCKJIQJIHEHHS CTPYKTYP — apOTeHE3H.

175



3oonorivyHi gocnigXeHHs

OCHOBHUM MUTAHHSIM JOCIITHUKIB IO MPOLECY €BOJIOLII OYJI0 1 3aJIUIIAETHCS
YTBOpPEHHSI HOBUX BUJIB (popMm). €quHe, HA IO CHOTOJHI MOKHA JaTU OJHO3HAUYHY
BIIMOBIZlb — HOBI BUAM HE YTBOPIOIOTHCS CAMOCTIHHO SIK OKpEMi CTPYKTYpHI
€JIEMEHTH, a TUIbKH 1 BUKJIIOYHO B 01011€H03aX Ha TJI1 a0l0THYHOIO Cepe/lOBUIIA MPU
Il IpUpoAHOro 1000py ¥ 1HIMX YMHHUKIB. [IpakTWUyHO BCi ICHYIOUl MOTJIAIM Ha
MUTaHHS BUIOYTBOPEHHS TOKHU IO 3HAXOIAThbCS B JIokazoBoMy mousi Y. [lapBina Ta
CUHTETHYHOI T€Opii €BOJIIOLIT, @ HOBI TBEPAXKCHHS YU ApTyMEHTH JIMIIE JOTOBHIOIOTh
AKYCh YaCTUHY ICHYIOYOI MapagurMu B 010JI0T11 — Oion02iuna egonoyis 6i100y8acmuvcsl
Hacamnepeo WiiAxXom npupoornozo dooopy. lle akciomaTudHe TBEPIKCHHS HIXTO HE
HABAXKUTHCA 3arepedyyBaTH, aJ)ke BOHO CIIUPAETHCS Ha JI1F0 OCHOBHOTO 010JIOTTYHOIO
3akoHy Pynbe-CeueHona.

CborogHi Take TBEp/UKEHHS BapTo JudepeHliloBaTH Ha JBa pPIBHI —
MOJIEKYJIIPHO-T€HETUYHUI Ta (eHEeTUKO-aJanTaliiHui. Y MIACYMKY 1€ HOPOJIKYE
palioHAJIbHUM PEAYKIIOHI3M — 3’sICyBaHHS NHUTaHb TaKCOHOMII, CHCTEMAaTHKH,
¢inorenii Ta esosomii 3a gonomoroio JJHK-anamiziB Ta KoMI’I0TEpHUX HpOrpam.
3BefieHHsT 06aratoro y CBOiX MpOsBaX MPOLECY €BOIOINIT A0 MOJEKYJISIPHOTO pPiBHS
XapaKTepu3ye TOW OIK €BOJIOIII, SKUH NTOCTYIMHUN JJIsI JTOCHIIKEeHb, ajie CKIIaJHUM
JUISL KOTHITUBHOTO CHPUMHATTA. 3 1HIIOTO OOKY € MpOoLecH 1 SBHUIA, SKI Hac
OTOYYIOTh 1 PO3MISIIAIOTECSA K PpEeajJbHO ICHYIOYl JHMHAMI4HI 3MIHM Yy MPUPO.,
JIOCTynH1 Juisi Oe3nocepeHboro BUBYEHHsA. CyyacHUW pIBEHb IMI3HAHHS 3acajl
010JIOT1YHOTO PO3BUTKY MOBUHEH MaTH TUIBKA TaKUM MIAXIJ 0 aHali3y HOBITHIX
JaHUX MOJIEKYJIIPHOT O10JI0T1i.

Krnacuyna eBosoriiiina MopdoJoris TUCMOHY€E 3HAYHUM 3amnacoM iHdopmaiiii,
gKa 1 Ha CHbOTOJIHI 3aJMIIAETHCS OCHOBOIO CHCTEMAaTHKU 1 (UIOreHii OpraHi3MiB.
Bognouac wmomnekynsipHa Oionoriss HuUHI nepeOyBae Ha eTani HaKOMWYEHHS
(aKTONOrYHUX JTaHUX MO Cy4yacHUX Ta BUMepaux (opmax. Y 1bOMY BiIHOIIEHHI
CUCTEMaTHKa 3HAaXOJWUTHCS Ha PIBHI KOPENALil 1 y3rOJKEHHS JaHUX KIACUYHHUX
JOCIIKeHb €BOJIOLIMHOT MOp(]OIOorii 3 JaHUMU MOJEKYJISIpHOI 010JI0T1i, HA YOMY,
BJIaCHE, 1 0a3yeTbcsl CyTh Ta JNMCKYCIMHICTH mpobiieM y 1iil ramysi 6ionorii. 3 uum
HUHI TICHO OB A3aH1 TPO0IeMHU pO3pOOKH Ta MOCTIMHOIO KOPUTYBAHHS TEOPETUUHHUX
3acaji CHCTEeMaTHKH SIK OKpeMoi rany3i 6iosoriudoi Hayku. CucTemMaTrKa MoBCcTaBaia
Ha OCHOB1 MOP(OJIOTTYHHUX, TEHETUYHUX Ta MOJIEKYIISIPHO-010JI0OTTYHUX KPUTEPIIB.

Cuctematuka, a oco0iauBO (ioreHeTuka, Oa3zyBajach Ha MAJICOHTOJOTTUHHUX
JaHuX, TEPEeBaXHO JaHUX EBOIIOLINHOI Mopdosorii, 1o, THM CaMHM, CIPHUSIO
PO3BUTKOBI 3acaj] TUMOJIOTTYHOT KOHIIEMIIi BUly 1 YTBEPKEHHIO YSIBJICHB IIPO BUL K
OJIMHHULIIO €BOJIOLII B MAaJCONMOMYNSMIAX 1 B okpemMux ¢uieTnyHux HiHiAX. [lpu
MI3HAHHI MaJ€OCUCTEM BHUMYIIEHOIO € MOXJIMBICTh BUKOPHUCTOBYBATH TIIBKH
JOCTYIIHI JI0 BUBYEHHSI Ta OOMEXKEH1 MapaMeTpu 1 XapaKTepUCTUKH, MPOTE BOHU
J03BOJIAIOTH JIMIIE /0 TEBHOI MIpU BIATBOPUTU JAMHAMIKY CTPYKTYPH Ha IMEBHHUX
erarax reosioriyHoi  ictopii.  IlomiOHi  maHl  JeTalbHO  MpoOaHali30BaHI
B.A. Kpacinosuwm [4].

Jlns BCiX TepiofiB TeoJIOTIYHOI 1CTOPIi MIATBEP/KEHI OCHOBHI €BOJIOIINHI
3aKOHOMIPHOCTI B PO3BUTKY O10TH, OCOOJMBO Ha €Tanax reoekoJIOriYyHUX Kpu3, Ta
oXapaKTepHu30BaH1 0COOJMBOCTI 1i €BOJIOIII1, BJIACTUBI KO)KHOMY 3 HUX [1]. ¥V mpomy
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TakoX  mposiBisieTbes  chopmynvoBane LI [llmanerayzenom [6] oxmne 3
OCHOBOIOJIOXKHUX MPaBUJI €BOJIOLIT — NOCWICHHS 1HTerpalii 010J0TTYHUX CUCTEM 3
MOCTIMHUM BJIOCKOHAJICHHSIM PETYyJISTOPHUX MexaHi3MiB Takoi iHTerpamii. Lle €
MITBEPKEHHSIM BCE3arajibHOCTI /i1 3aKOHIB 010JI0T14HOI €BOJIOLIT, K1 I03BOJISIIOTh
OKPECIIUTU MEPCIEKTUBU Ta MOMXJIMBOCTI MPOTHO3YBAaHHS €BOJIOLIMHUX MPOLECIB HA
OCHOBI1 XapaKTEPUCTUK MUHYJIOTO 1 CY4aCHOT'O CTaHIB.

[lapanenbHo 3 MM Yy TEOpPEeTHUYHIM cdepl 3MIHIOBAIUCH 1 MPOAOBKYIOThH
3MIHIOBATUCH MOTJISIM HA JApBIHIBCHKY €BOJIOLIIO SIK HA MapaJurMaTU4YHY TEOPIlO B
010J10T1i, 3MIHIOIOTBCS MIAXOAW 1O MI3HAHHS MPOIECIB PO3BUTKY OpPraHi3MiB: B
OHTOTe€He31, B OI0IEHO3aX YW B KiIaaax, TOOTO y mpoiieci TpaHcdopmalii 03HaK B
OKpeMHX (DUTETUYHUX JIIHISX, BIACHE 3MIHIOIOTHCS KPUTEPIi 1 paHTH TAKCOHOMIYOTO
noainy. Ilpupona mocTiiHO TPOJNYKYyE BUKIIOYHO OCOOMHM, a HE TakcoHu [1].
CydacHUil cTaH HayKOBHX JOCSATHEHb 3 Mpo0JieM PO3BUTKY Teopii €BOJIIOLIi, 3
pPO3pPOOKH TEOPETHMYHHUX OCHOB TAaKCOHOMII 1 CHUCTEMaTHKH, a TakKoX Hpodsem
OOrpyHTYBaHHs O10pI3HOMaHITHOCTI, MOXKHa OI[IHIOBAaTH K TEPEXITHUN 10 eTaiy
BITHOCHOI cTaburi3alii MOrsaiB y Henajiekomy MaiOyTHboMmy. Hemae cymHIBY B
TOMY, III0 MOJICKYJIIPHIiM 610J10T1i HaNle)KUTh MalOyTHE. HOB1 1aH1 OCTaHHIX POKIB IO
esomonii JIHK xowya 1 BmIMHYyIM NEBHOIO MIpOI0O Ha CTaH TaKCOHOMIi Ta
CHUCTEMATHKH OPTaHi3MiB, ajie CYTTEBO IMOKH IO HE 3MIHWIM iX 3acaja (Xxiba 1o ais
MPOKapioT), a TUIbKUM BUKJIMKAIU TOCTPl JUCKYCIi IILOTO HAMpPSAMKY AOCIIIKEHb 1
MPETEHIYIOTh Ha ICTOTHE KOPUT'YBaHHA (PUIOT€HETUYHHUX CXEM.
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YK 565.76 (476)
Pempesuu C.K., [Tappuanosuu A.A.

Kyxku-oponszoBku (Coleoptera: Scarabaeidae: Cetoniinae) besopycckoro
IMoJsiechsn

bapanosuuckuii cocyoapcmeennwiii ynusepcumem, benrapyco

The article describes the species structure and habitat distribution of Cetoniinae in the
Belarusian Polesye.
Key words: fauna, Coleoptera, Cetoniinae, Belarusian Polesye

CemeiicTBO macTiHyaTOychle BKItouaeT B cedst okoso 30 000 BugoB bpoHzoBku
(Cetoniinae) 0JlHO U3 MOJCEMENUCTB MJIACTUHYATOYCHIX, KOTOPOE PACIPOCTPAHEHO BO
Bcex 3ooreorpaduueckux obmactax 3emnu. bomemmbHcTBOo w3 4 000 BHIOB
OpOH30BOK OOHMTAIOT B Tponuuecknx obmacTsx. JKyKu MUTAIOTCS [IBETKAMH pacTEHUIN
WIA BBITCKAIOIIMMH JPEBECHBIMH COKaMH, TMEpPEe3pPEeBIIMMU H 3a0pOIUBIIMMHU
¢pykramu. JIMUMHKM YacTO pa3BUBAIOTCSI B MEPTBOM JpEeBECHMHE W JIyIUIax
JUCTBEHHBIX JIEPEBhEB, OOWIBLHO YHABOKEHHOW TMOYBE, B pa3jiararouiuxcs
pPaCTUTENBHBIX OCTaTKaX W JIMCTBEHHOW MOJACTHUIIKE, MypaBeiiHuKax. Ha Teppuropun
benapycu ormeueno 7 BuaoB u3 4 ponos. benopycckoe [lonecbe siBisieTcsi peruoHOM,
rae (QUKCHpYeTCs 3HAYMTEIhHOE pPa3HOOOpaswe SHTOMOGAYHBI 1O CpPaBHEHUIO C
[EHTPATBHBIMU M CEBEPHBIMU oOnacTsiMu bemapycu. DTo ke KacaeTcss W KYKOB-
OpOH30BOK.

Matepuanom i JaHHOW paboThl MOCIYXKHIN COOPBI aBTOPOB HA TEPPUTOPHH
Bpectckoit u 'omenbckoit obnacteit benapycu ¢ 1995 mo 2015 roasl. Beero 6b110
cobpano 6osiee 300 rx3emIuIsipoB peacTaBurenei Cetoniinae.

B pernone benopycckoro Ilonecks o6uTaroT Bce mpeacTaBUTeNd MoJceMencTBa
oenopycckoit (hayHsI:

Cetonia aurata (Linnaeus, 1758)

Oxythyrea funesta (Poda von Neuhaus,, 1761)

Protaetia (Cetonischema) aeruginosa (Drury, 1770)

Protaetia (Eupotosia) affinis (Andersch, 1797)

Protaetia (Liocola) marmorata (Fabricius, 1792).

Protaetia (Potosia) metallica (Herbst, 1782)

Protaetia (Potosia) fieberi (Kraatz, 1880)

Tropinota (Epicometis) hirta (Podavon Neuhaus, , 1761).

Bce Buabl ormedeHbl kak Ha tepputopuu bpectckont Tak U I'omenbckon
obnacTu. JIuaupyonyo no3ulu cpearn GPOH30BOK MO OTHOCUTEIBHOMY OOMITHIO B
[Tonecre 3anuMaer oJjieHka BoHw4Yas Oxythyrea funesta (41,2 %). JloctatouHo
MHOTOYUCIICHHBI 30Ji0TUCTast Opon3oBka Cetonia aurata (38%) w OpOH30BKa
Metamudeckast Protaetia metallica (14,8 %). Ipyrue BUIbI UMEIOT OTHOCHTEIHHOE
obumme ot 0,3% 1o 4,5%. IIpencrapnseT HHTEpEC HAXOXKICHUE BUIOB, 3aHECEHHBIX B
Kpacnyto kuury benaycu (Protaetia aeruginosa, P. Fieberi u P. marmorata) [1 — 5].

buoronuueckoe pacrpeesieHue KyKoB-OpOH30BOK OTPaXXEHO B TaOIuIIE.
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Tabnuya.
Pacnpenenenue OpOH30BOK 10 PA3JIMYHBIM THIIAM OMOTOIIOB HA TEPPUTOPHH
besopycckoro Ionechbs

Bun buoTornnl
< <
Slel .28
D) E‘ HE|l *| B| 8 ~
— ) (&) o —_
A ol B| 0| &1 & g 0S
Tl 3| o B| A& o SIS
= = jan) Q — o =
S E| 2| & £ 5| 2 = S 2
= = = /M o | = S E o —
ol 2| E|=E| | %| =E| 2| 0 & 5| &| 3
X | 9| Q| 9| a4l 9| & o g EB| o H
SIS E 8 B & B & 8¢ 22| R
Ol B X|IBlRA T FElRaRlO|0
Cetonia aurata + |+ |+ |+ |+ |+ |+ |+ |+ + |+ |+
Oxythyrea funesta |+ |+ |+ |+ + |+ |+ + |+ |+
Protaetia + |+
aeruginosa
Protaetia affinis +
Protaetia fieberi + |+ +
Protaetia + |+ + |+ T
marmorata
Protaetia + |+ |+ + + |+ |+ + |+
metallica
Tropinota hirta +
Bcero BuioB 3 13 |3 |5 16 |1 |3 |56 2 |3 |4

Hau6onpmee yucio BuaoB (6) 3apukcupoBaHO B JIMCTBEHHBIX Jiecax. Hanbonee
yI0OHBIM OMOTOIIOM CpeIH HHUX SBISIOTCS AyOpaBbl C BRICOKOBO3PACTHBIMH JTyOaMH,
KOTOpBIE COOTBETCTBYIOT OCHOBHBIM JKOJOTHUYECKHM TMpedEepeHIUsIM pPa3TUIHbIX
BUJOB OpOH30BOK (HAJIMYWE MYIUIUCTHIX JCPEBBEB [UJISI Pa3BUTHS JIMIMHOK,
JIOCTATOYHOE KOJMYECTBO KOPMOBBIX I[BETYIIUX PACTEHWUW Ml WUMaro © T.1I.).
CTonBbKO K€ BHJOB OTMEUYEHO B JIECOIOJIOCAX BAOJIb IOJEH M JOpOr, KOTOphIE
SBIISIIOTCS  CBOCOOpa3HBIMU pe3epBaTaMu OuopazHooOpasusi B aHTPOIOTEHHOM
naunmadte. [To 5 BHI0B 3adKCHpPOBaHBI B XBOMHBIX JiecaX (B OCHOBHOM B COCHSIKaX
C TPUMECBHI0 JIUCTBEHHBIX IMOPOJ) H mapkax. Haummenpmee uwnciao BumoB (1)
3a(hUKCHPOBAHO Ha BEPXOBBIX OOJIOTAX.

Jluteparypa
1. Pemgesuu C. K. HoBble maHHBIC 1O peAKUM KECTKOKPBUIBIM (ayHbl bemapycu
(Coleoptera: Carabidae, Halipidae, Dytistidae, Gyrinidae, Hydrophilidae,
Staphilinidae, Troxidae, Scarabaedae, Tenebrionidae, Anthicidae, Chrysomelidae)
/ C. K. PeianeBuy, A. B.. 3emornsanuyk // CO. Hayd. CT. MOJIOABIX UCCIIeIOBaTENEH,
/ bapaHOBMUCKHI TOC. BBICHI mMel. Kojuiemx ; non ped. JI. @. Mup3asHoBoOH,
E. I'. KapaneroBoii. — bapanosnun : BI'BIIK, 2003. — C. 170-173
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Peinnesnu C. K. Peakue Buabl xectkokpbUibix (Ccoleoptera: Dytiscidae,
Helophoridae, = Hydrochidae, = Hydrophilidae,  Scarabaeidae, = Dasytidae,
Cerambycidae) u HOBbIN B KykoB-MsarkoTenok (Coleoptera:Cantharidae) st
daynsl benapycu/ C. K. Peiaaesuy, F0. A. UepHsk / Dkoyiorus Ha COBPEMEHHOM
sTame pa3BuTUA obmectBa / Matep. MexayHap. Hayd.-IpakT. KOH(.,
25-26 Hos16. 2014 1., r. bapanoBuuu, Pecn. bemapycwy/ penkon.: B.M. Kouypko
(rn. pen.) u ap. — bapanosuuu: PO bapl'V, 2014. — C. 197-203.

[MuukeBuu B.A. bpon3oBka Oomnbmias 3eneHas. Protaectia (Cetonischema)
aeruginosa (Drury, 1770). bpanzayka Bsnikas 3suieHas/ B.A. [unakesuu, C. K.
PemnneBuu. — Kpacnas kuura Pecniyonuku benapycs : Peakue u Haxoasmuecs
MoJi Yrpo30d HWCYE3HOBEHWS BHUIbI JUKUX >KUBOTHBIX / TJ. peneoi. W.M.
Kauanosckuii (npeac.), M.E. Hukudopos, B.1. [lapdenos [u ap.]. — 4-e u3n. —
Musnck : ben. DOu., 2015. — C. 188-189.

[MuakeBuu B.A. bponzoBka wmpamopnas. Protaetia (Liocola) marmorata
(Fabricius, 1792). bpanzayka mapmypoBasi/ B.A. lluakeBuu, C. K. Peinnesuu. —
Kpachas kuura Pecnyonuku benapycs : Penkue u Haxonsmiuecs moja yrpo3ou
HMCUYE3HOBEHHUS BHUJBI JMKUX KUBOTHBIX / 1. peneoi. WM. Kauanockuit
(npenc.), M.E. Hukudopos, B.W. ITapdenos [u np.]. — 4-e uzn. — Munck : ben.
3H., 2015. — C. 189-190.

[uakeBnu B.A. bponzoBka ®ubepa Protaetia fieberi (Kraatz, 1880).
bpanzaykadibepa/ B.A. IlunkeBuu, C. K. PwimeBuu. — KpacHas kHura
Pecniyonuku benapych : Penakue u Haxonsmuecs MoJa Yrpo30d HCUE3HOBEHHS
BUJIBI JIUKUX JKUBOTHBIX / . peaeon. M.M. Kauanomckuit (mpenc.), M.E.
Hukudopos, B.W. [lapdbenos [u ap.]. — 4-e uzn. — Munck : ben. On., 2015. —
C. 190-191.
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YK 59:069
Memypak I1.H., Mapucosa 1.B., Boonenko A.C., Keapos b.1O.

Poub 3o0on0ruueckoro mysesi HeskmHCKOro rocy1apcTBEHHOI0 yHUBEPCUTETA
umMenn Hukousias I'oroJiss B HayYHbIX HCCJIEIOBAHUSAX U Y4eOHOM mpoirecce.
CooOmenne 2. PaGora co IIKOIbHUKAMU, Y4eOHbIC 3AHATHS CTYICHTOB,
KYpPCOBBbIe padoThl

Heoicunckuti 2ocyoapcmeennsiii ynueepcumem umenu Huxonas ['ocona, Yxpauna

B crarbe npuBOAATCS JgaHHBIE 00 MCHOJIB30BAHUM (POHIOBBIX MaTEpHAIIOB
3oonoruueckoro mysess HexXMHCKOro rocyJapcTBEHHOro yHHBepcuTeTa uMeHu Hukomnas
['orons ans npoBeeHUs YYEOHBIX 3aHATHI CO IIKOJbHUKAMU U CTYJCHTaMH, HallMCaHUS
KypcoBbIX paboT. [IpuBoauTcs crniucok myOnauKanuil o MaTepuaiaM 3TUX padorT.

KaroueBble ciaoBa: HexuHCKUH TOCYAapCTBEHHBI YHUBEPCUTET, ILIKOJIbHUKH,
CTYJIEHTBI, KypCOBBbI€ PaOOTHI.

VY cTaTTi HaBOAATHCS JaHI MPO BUKOPUCTAaHHSA (DOHAOBHX MaTepialliB 300J0TTYHOTO
My3et0 HiKMHCBKOTO AepxaBHOTO yHiBepcuTeTy iMeHi Mukonu ['oronst ans mpoBeneHHs
y4O0OBBIX 3aHATH 3 HIKOJIIpAMHU 1 CTyJ€HTaMM, HallMCaHHSA KypcoBBIX poOiT. HaBoauTbcs
CIUCOK MyOuiKaIii 3a MaTepiajlaMy LUX poOIT.

Kurouosi cioBa: HixxuHChkUi 1ep>KaBHUM YHIBEPCUTET, IIKOJSP1, CTYACHTH, KYpCOB1
poboTH.

In the article the data on the using of the materials of Zoological Museum of the
Nizhyn Gogol State University on lectures and labs with students of Biological Faculty and
school pupils and for preparing and writing the courseworks

Key words: Nezhin State University, pupils, students, courseworks.

Coznanneiii B Hauvanme 1930-x r1on0B Kak yueOHbIM KaOWHET 300J0TUH, a
BIOCJIEJICTBUM — 300JIOTMYECKUN MY3€l — C CaMOro Hayaja urpaji CyIeCTBEHHYIO
poJib B yueOHOM mporecce. CHadana 310 ObUIM 3aHSATHA cO cTyaeHTamu. Ho yxke c
60-x rogoB XX cT1. 300siorMYecKUii My3ei HeXMHCKOro NMeJUHCTUTYTa HAUYMHAET
UCIIOIB30BaThC M B yueOHOM mporiecce mikon . Hexuna. Ha ero 6aze mpoxomauinu
CIielUaJIbHBIE YPOKH CO MIKOJbHUKAMU 10 (hayHe U DKOJIOTUU KUBOTHBIX, 3aHSATHUS C
YYaCTHUKAMU 300JI0TMYECKUX KPYKKOB.

B Hacrosimiee Bpemsi Ha 0a3e My3es IPOBOJSATCS 3aHATHS CO CTyAeHTamH 1-3
KYpPCOB IO CUCTEMATHKE PaA3JIMYHBIX TPYMIl )KUBOTHBIX, B MIEPBYIO OYEpEab MTHUIl U
MJICKOIUTAIOIINX.

Ha 0a3e SKCHO3WMIMOHHBIX M (POHIOBBIX MaTEPHATIOB MYy3€s BBITIOIHICTCS
OOJIbIIIOE  KOJIMUECTBO  KypcOBbIX pabor. CTyAeHThl 107  PYKOBOJCTBOM
npernojaBareyeil ydyacTBYIOT B 00paboTke (POHIOBBIX MaTepualioB (OMpeleseHUH
Marepuala, Co3IaHuu KaTaJloroB (OHI0B, kKapTorpadupoBaHUH U T.I1.), B pa3paboTKe
CHIeUATIM3UPOBAHHBIX IKCKYPCUI, B O(OPMIICHUH SKCITO3UIINH.

Ha 6a3e 300my3ess MHOTHE CTYAEHTHI MPUOOIIAIOTCS K HAyYHOU JESTeIbHOCTH.
CamocTosTeNbHbIE UCCIIEIOBaHUs, POBOAUMBIEC CTYJEHTAMU B paMKax KypCOBBIX
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paboT, Mo maTepuaiaM KOTOPBIX B psJie CIydaeB MOJATOTOBIMBAIOTCS AOKIAJbl Ha
Hay4YHbIe KOH(QEPCHIIMH WIH MyOJUKAllMd HAyYHBIX CTAaTed, B MOCJIEICTBUU MOTYT
MEepPEepoCTH B JAUIUIOMHbIE M Marucrepckue padoTbl. TeMbl KypcOBBIX palOT, Kak
MPaBWJIO, CBSI3aHBI C TEMH WIH APYTUMH TPYMIAaMU >KMBOTHBIX, XPAHAIIUXCS B
dboHmaxX WK ¢ MPOBEACHUEM IKCKYPCUH WM CHEMAIU3UPOBAHHBIX 3aHATUN B My3e€e.

Cucrematuzupyst KoJUIeKUHOHHBIE (QoHIbl MO xykam suctoenam (Coleoptera:
Chrysomelidae), O.A. Mupmasko coBmectHo c¢ II.H. llemypakom mnonarorosuia
noknan Ha Ha IV chesne YKpanmHCKOTrO 3HTOMOJOTHYECKOro obmiecTBa (XapbKOB,
ceHTs10pp 1992) (Mupmasko, Illemypak, 1992). AxtuBHOe yuactue B cOope u
00paboTke (OHIOBBIX MaTEpHAJIOB KJIOMOB-IIMTHUKOB npuHuMana T.B. bennuk, mo
MarepuagaM 3TOW KypcoBoWl pabotel Obuta omyOnukoBaHa cTaths (Lllemrypak,
benauk, 1995 [1996]). Odyenpb MI0A0TBOPHO HaJ KYypCOBOM paboToil mo Gabodkam
coBkam (Lepidoptera: Noctuidae) paboran A.A. Mupmabko. B pesynbTate, ¢
MCIIOJIb30BAaHUEM MAaTEpHAIOB €ro KypcoBOWl paboThl, ObUI cJenaH JOKJIajJ Ha
PecniyOnukaHCKONW SHTOMOJIOTUYECKOW KOH(MEpPEeHINH, TMOCBAMEHHON S0-1eTHIo
oOpazoBaHus YKpauHCKOTro 3HTOMoJiorndeckoro oobmectBa (Hexun, 19-23 aBrycra
2000 r.), a Taxke BBINUIM W3 TeuaTu ctaThsd U kHura (Kmrouxo, [lemypak, [Ttomr,
Mupmasko, 1997; lllemypak, Kyuepsisa, Mupmasko, 2000a-6). KypcoBas pabota
C.B. Boiiniyna no sxykam-ctadpumuauaam (Coleoptera: Staphilinidae) 3aBepiunach
nyonukanueit crarbu (LLlemypak, [letpenko, BoiiiyH, 1998).

MHoOro #u axkTHUBHO paboTaau N0 TMOMNOJHEHHUIO U 00paboTKe (POHIOBBIX
marepuasioB E.B. Mucan u O.I'. AnaHoBuY, KypcoBble pPaOOThl KOTOPBIX TaKKe
3agepinnch nyonukanusmu (Iemrypak, Mucan, 1999; Ilemypak, BoOnenko,
Amnanosuy, 2001). O4eHb aKTUBHO W IUIOJOTBOPHO paboTaina B cOope u 00paboTke
donnoBbix matepuanoB JI.B. CagoBHuYa, KypcoBble pabOThl KOTOPOW 3aBEPIIMIUCH
3alMTON JUIJIOMHOW W MarucTepcko paboT, [OKIaaMud Ha HECKOJIbKHX
KoH(pepeHuusax, nyoaukanusamu HayuHsix crareid (Illemypak, Cagosauua, 2001a-06,
2001(2002), 2003a-6, 2005, Cagosuuua, 2003, CanoBuuua, lllenrypak, 2004 u ap.).

MHoro 1 MmI010TBOPHO paboTan mo coopy u odpaboTke (HOHIOBOrO Marepuasa
H.B. HazapoB, koTopblii M MOCji€ OKOHYaHUS YHHBEPCUTETa MHOIO Marepuaa
nepenaér B (QOHIOBYIO KOJUICKLIMIO My3es, NMPUHUMAET y4acTHE B OIpEAesICHUU
HEKOTOPBIX TPy KYyKOB. Ero KypcoBble pabOThI BHUIMIIMCH B OOJBIIIOE KOJIMYECTBO
JOKIAJ0B HAa HAYYHBIX KOH(MEpEHIWSIX, B TOATOTOBKY W MYyOJHMKAIIMM HAaYy4HBIX
crateit (Hazapos, 2003, 2006; Bogk, Illemypaxk, Hazapos, 2004; Illemypak, Hazapog,
Bogk, 2004 (2005); Wlemypak, Hazapos, 2006 u np.). Yuactue B 00paboTke
MarepuasioB Mo jgoiaroHocukooOpazubiM sxkykam (Coleoptera: Curculionoidea)
npuunuMaiia H.B. HoBuk [HbiHe Lllynemenko]. ITo Mmatepuanam e€ KypcoBbIX paboT
OIMyOJIMKOBaHA CTaThsl M CHENaH JOKIaJ Ha Hay4HO-IPAKTUYECKOM KOH(pepeHIuu
“EcTecTBeHHBIE HAyKM Ha TIpaHule crtojetud (K 70-IeTHI0 ecTeCTBEHHO-
reorpaduueckoro dakynbrera HITIY) (HoBuk, 2003; Hazapenko, Illemypak,
Hogsuxk, 2004).
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AxTHBHOE yuyacTue B cOope u o0paboTke marepuana npunuman B.B. KaBypka u
A. M. Pomanb. Ero kypcoBble paOOThl 3aBEpIIMJIUCH 3alIUTOW JTUIUIOMHOW U
MarucTepckoil padoT, NOKIaAaMud HAa HECKOJbKUX KOH(pEpeHIUsX, MyOJUKaIlUsIMu
Hay4yHbIX ctaTed, coobmienuii (KaBypka, [lemypak, 2004; Illemypak, Bobnenko,
Kasypka, 2004; Illemypak, KaBypka, 2006; Illemypak, [lleBuenko, Y€us, KaBypka,
[Mumxko, 2007; Pomans, 2006, 2007, 2008 u ap.).

OTU CyIIECTBEHHbIE Hay4HbIE pPE3yJNbTaThl OBUIM JOCTUTHYTHI Oyiaromaps
€XKETrOAHBIM IKCIEIULUAM COTPYAHUKOB Kadeapbl 300J0TUH, B KOTOPHIX aKTUBHOE
y4acTHE IPUHUMAIIN U BBILICYIIOMSHYTHIE CTYAEHTHI. K coXkaneHnto, 3KOHOMUYECKHE
HeypsiAubel B mocienHue 10 Jer chaenand HEBO3MOXXHBIMU  OKCIIEIUIIMOHHBIE
BBIE3/Ibl, KaAK COTPYIHUKOB Kadeapbl, TaK U CTYJIEHTOB, aKTUBHO 3aHUMAaIOIIMXCS
Hay4YHBIMH U3bICKAaHUSMU.

KypcoBble paboThl MO KaTajoru3alid HEKOTOpPbIX Tpynn 06aboyek COBOK
(Lepidoptera:  Noctuidae) M.B. lyce wu  FO.IL JIsmmHCKONW  3aBEpIIMIKCH
noAroToBkou noknanoB Ha Il BeeykpanHckoit cTyneHueckoi HaydyHol KoH(pepeHuuu
“CoBpemennbie ipo0iemMbl EctecTBennbix Hayk” (ych, 2007; Jlsmuuckas, 2007).
[lonroTtoBkoil noknana Ha V BceykpanHCKOW CTyJeHYeCKON HaydyHOUM KoH(pepeHuuu
“CoBpeMeHHbIe TpobsieMbl EcTecTBEHHBIX HAayK” BBUIMJIACH pabOTa HaJl KypCOBBIMU
pa6oramu W.C. babuu, H.U. Koxyxosckoro, B.I'. Pockonuii, P.A. Hanrouuti,
A.B. IlaBmoka, O.C. ®ypc (babuu u np., 2010). Pa6ora E.C.Ilunuyk 1o
KaTajoruzanuu 6aboyexk MeIBeIUll U JIMIIAaHUIL UX (POHIO0B 300MYy3esl BbLIMJIACH B
MOJATOTOBKE JOKJIaa0B Ha 6 HayuHbIX KoH(penenuusx (ITunuyk, [lemypak, 2011a-06,
2012a-6; [emypak, Hazapos, [Iunuyk, 2011; [Tunuyk, 2012).

3a nocneanue 25 net Oonee 40 CTYyI€HTOB, BHIMOJIHSABIIKUX KypPCOBBIE PaOOTHI MO
(GOHIOBBIM MaTepuajaM M SKCHO3UIMU 300MYy3€s, MOATOTOBWIM U 3alIUTHIN
IUIUIOMHBIE U Maructepckue padotel, a B.B. KaBypka u A.M. Pomanp 3ammrunu
KaHIUJaTCKue auccepraumud. HecmoTps Ha OoJbllyi0 MpoJieaHHYI0 padoTy, B
donmax Mmy3es ocrajioch eHié MHOro Marepuana, TpeOyromero o6paboTku u
AKIYIIETO0 CBOMX CTYJICHTOB.

Jluteparypa

1. KaprorpadgupoBanue HaceKOMbIX XpaHsuiuxcs B ¢oHAax Kadeapbl OHOIOTUU
HexuHckoro rocynaapcTBeHHOro yHupepcurera umeHu Hwukonas Torons /
N.C.babuu, H.M.Koxyxosckuii, B.I'.Pockomuii, P.A.Haartounii, A.B.IlaBmiok,
0.C.®ypc, II.M.Iemypak // Marepianu V BceykpaiHCbKol CTYIE€HTCHKOI
HaykoBoi KoH(pepenuii “CyuacHi npoOnemu npupogHnuux Hayk’ (Hikus,
21-22 xBitHs 2010 p.). — Hixun: Hayka-cepsic, 2010. — C. 37-38.

2. Bosk [.B. K uzyuyenuto sutomodaynsl qonunsl JlecHsl. [InacTuHuaToycoie KyKu
(Coleoptera, Scarabaecoidea) Ouoctanuonapa “JlecHoe o03epo” ©  €ro
okpectHocTed (Uepuurosckas o6i., Ykpauna) / [I.B. Bosk, IL.H. llemypax,
H.B. Hazapos // [Ipupoauudi HayKu Ha MeXi CTONITh (70 70-piuysi MPUPOIHUYO-
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reorpadiunoro daxkymprety HJIIIY) / Marepianu HayKOBO-IPAKTUYHOI
koH(pepenuii (23-25 6epe3us 2004 p., m. Hixkun). — Hixun, 2004. — C. 17-19.
Hycs M.B. babouku noacemerictBa Chloephorinae (Lepidoptera: Noctuidae) B
donmax kadeapsl 30070ruu HEXHMHCKOTO TOCYIapCTBEHHOIO YHUBEPCUTETA
(Uepuuronckas obnacts, Ykpauna) / M.B. Jlyce / Marepianu Il Beeykpaincbkoi
CTYJIEHTChKOI HayKoBO1 KOH(pepeH1ii ,,CydacHl NpoOiieMH NPUPOJHUYUX HAYK™
(Hikun, 25-26 xBitHa 2007 p.). — Hixun, 2007. — C. 43.

KaBypka B.B. TpeOyromue oxpanbl Oecno3BoHOYHble (COCHUIKOIO p-Ha
UYepnurosckot obOnactu [Ykpamna] / B.B. Kasypka, I[L.H. Iemypak //
Martepianu BceykpailHChKOi CTYIAEHTCHKOI HayKOBO-IIPAKTUYHOI KOH(EpeHIii
“IIpo6nemMu BIATBOPEHHS Ta OXOPOHM Olopi3HOMaHITTA YkpaiHu” (10
115 piynuni M.L.T'aBpunenxka). — [lonraBa: ACMI, 2004. — C. 171-173.

Kitouko 3.®. AuHoTupoBaHHbIH KaTanor coBok (Lepidoptera, Noctuidae) gaynbt
Vxpaunsl / 3.0.Kmouko, W.I'.Ilmrom, ILH.Hlemypak. — Kwues: Hucturyr
3oonoruu HAH Ykpaunsi, 2001. — 884 c.

JIsmuuckas FO.I1. babouku poma Autographa Hiibner, [1821] (Lepidoptera:
Noctuidae: Plusiinae) B  ¢dongax xkadenpsl 3o0o0moruun  HexuHckoro
rocyaapcTBeHHoro yHuBepcurera (YepHurosckas oOnactb, YkpauHa) /
FO.IL. JIsmunckas // Marepianun 11 BceeykpaiHcbkoi CTYIE€HTCHKOI HayKOBOi
koH(pepenii ,,CydacHi npooOnemu npupoaHuuux Hayk’ (Hixwun, 25-26 xBiTHS
2007 p.). — Hokun, 2007. — C. 50.

Mupmasko O.A., Iemypaxk IIL.M. Jlucroinm mnigponunu Galerucinae
(Coleoptera, Chrysomelidae) UYepniriBmuuau // IV 3’3nq  YkpaiHChKOro
€HTOMOJIOTIYHOTO TOBapHcTBa. XapkiB, BepeceHb 1992 / Te3u pomosinen. —
Xapkis, 1992. — C. 102-103.

Hazapenko B.FO. Pacnpoctpanenue xykoB-TpyOkoBépToB  (Coleoptera:
Rhynchitidae, Attelabidac) B UepuHurosckoit obmactu [YkpauHa] /
B.1O. Hazapenko, I1.H. Illemypak, H.B. HoBuk // [Ipupoauudi Hayku Ha Mexi
ctonith (no 70-piuus mnpupoaHuydo-reorpadiunoro ¢akyiaprety HIITY) /
Martepianiu HayKOBO-IpakTH4HOI KoH(pepeHuii (23-25 Oepe3ns 2004 p., M.
Hixun). — Hixun, 2004. — C. 67-70.

Hazapos H.B. BugoBuii cknag Ta reorpadiuHa  MpeicTaBICHICTh
mactuHuatoBycux kykiB (Coleoptera: Scarabaeoidea) y ¢donmax xadenpu
3oosorii  HIAITY / H.B. HazapoB // BicHUK CTyI€HTCHKOTO HayKOBOTO
tToBapucTBa. — Bunyck 2. — Hixun, 2003. — C. 85-86.

Hazapor H.B. I'ocnomapcrke 3HaueHHst miactuHuaToBycux kykiB (Coleoptera:
Scarabaeidae) na Yepnirisumni / H.B. Hazapos // Matepianu MiKBY31BChKO1
CTYJ€HTChKOI HayKOBOi KoHPepeHiii “CydacHi nmpoOieMu NpUPOJIHUYUX HAYK™
(Hikun, 2627 kBitHa 2006 p.). — Hixxun, 2006. — C. 41.

Hosuk H.B. Jlo BuBueHHs >xykiB HajapoauuHu Curculionoidea Latreille, 1802
(Coleoptera) 3 d¢ounmiB kadpeapu 30o0i0rii  HDKUHCBKOTO — JI€pKaBHOTO
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negarorivHoro yHiBepcuteTy iMeHi Mukonu T'orons / H.B. HoBuk // BicHuk
CTYJEHTCHKOI'0 HayKOBOI'0O TOBapucTBa. — Bunyck 2. — Hixun, 2003. — C. 86-87.
IMuauyk E.C. Komnekius 6abouek cemerictBa Lithosiidae B dhonmax xadeapsl
Oouonorun HeXMHCKOro TrocyAapCTBEHHOTO YyHUBepcuTeTa uMeHHM Hukonas
I'oronst / E.C. Iunuyk // Matepianu VII BeeykpaiHChbKoi CTyA€HTChKOI HAyKOBOi
koH(pepenuii “CyuacHi npobiaemu npupogauuux Hayk” (Hixun, 21-22 6epe3ns
2012 p.). — Hoxun: Hayxka-cepsic, 2012. — C. 29.

[Munuyk E.C. BunoBoii coctaB u reorpaduueckas npecTaBIeHHOCTh 0abouex
cemeiictBa Arctiidae Leach, 1815 (Lepidoptera) B donnax kadeapsr Ouonoruu
Hexunckoro rocyaapctBeHHOro yHuBepcurera umeHu Hukonas Torons /
E.C. [lunuyk, I1.H. Memypak // Matepianu VI BceykpaiHChbKOi CTyA€HTCHKOI
HaykoBoi KoH(pepenuii “CyuacHi npobinemu mnpupogHuuux Hayk’ (Hixuh,
5-6 xBitHa 2011 p.). — Hixun: Hayka-cepsic, 2011. — C. 41-42.

[Munuyk E.C. babouku-mensemunnl (Lepidoptera: Arctiidae) u3 oxpaHsembix
Tepputopuil Ykpaunsl xpansmuecs B Gongax kadeapsl ouongoruu HexuHckoro
roCy/1IapCTBEHHOT0 YyHuBepcuTera uMeHM Hwukomas Torons (YepHurosckas
obonacte, Ykpauna) / E.C.IMunuyk, [L.H.Illemypak // AxrtyanbHi mnpoOiemu
JOOCHIKeHHsT JOBKULIL / 30IpHMK HAyKOBUX Mpalb 3a MarepiajamMu
IV Bceeykpaincbkoi HaykoBOi KOHGepeHIli 3 MDKHapOAHOI Yy4YacTio s
monoaux yueHux (19-21 tpasus 2011 p., M. Cymu). — Cymu: Binanuenxo M.JL.,
2011. - C. 129-132.

[Munuyk E.C. BunoBoil coctaB u reorpaduueckas npecTaBIeHHOCTh 0a0ouex
cemeiictea Lithosiidae B  ¢donmax xkadenpslt Ouonorun  HexuHckoro
rocynapcTBeHHoro yHupepcuteta uMeHu Huxomass Toronms / E.C. IluHuyk,
I1.H. lllemrypak // Bionoriuni gocnimkenns — 2012: matepianu koHbepeHiii. —
Kurtomup: Bua-so XKV im. [.dpanka, 2012. — C. 62-65.

[Tinuyk O. Merenuku-numaitauii (Lepidoptera: Lithosiidae) 3 oxoponseMux
TepuTOpid, 1o 30epiratotbess y (onmax xadenpu Oiosorii HixuHCBKOTO
nep>kaBHOTO yHiBepcuteta iMeHi Mukonu [oronst (YepHiriBcbka o00JacCTh,
VYkpaina) / O. [Tinuyk, I1. Hlemypaxk // Hayka, ocBiTa, Mosioab: matepianu [1’atoi
BceykpaiHcbkoi cTyAeHTChbKOT HaykoBOi KoH(pepeHwii (M. Ymanb, 12 KBITHS
3012 p.). — Y. 2. — Ymans: [1I1 XKostuit O.0., 2012. — C. 64-66.

Pomanp A.M. 2006. BuBYeHHS pO3MIPHO-BIKOBHX 1 CTaT€BUX BiJHOIICHb
rojioBHsl, Leuciscus cephalus (Linnaeus, 1758) 1 smbus, Leuciscus leuciscus
(Linnaeus, 1758) cepennnoi teuii piuku Ceiim (UepHiriBcbka obnactb, Ykpaina) /
AM. Pomans // VI Mixnapoaui HoBopiuni 0i0J0T14HI YMTaHHS, NMPUCBAYCHI
50-piyyto ¢akynbTeTy (PI3UMYHOTO BUXOBaHHA Ta crnopty (22-23 rpynHs
2006 poky). — Muxonais, MY imeni B.O.Cyxomnuncbkoro: 146-149.

Pomanr A.M. 2007. Ho anamizy suielisa (Leuciscus leuciscus (Linnaeus, 1758))
Cepennnboi teuii piuku Ceiim 1 piuku JlecHa B paiioHi c. Makcaku (YepHiriBcbka
obnacth, Ykpaina) / A.M. Pomans // Marepianu 11 BceykpaiHChbKOi CTYyI€HTCHKOT
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HayKkoBoi KoHpepeHuii ,,CyudacHi npobnemu npupogHuuux Hayk’ (Hixun,
25-26 kBitHs 2007 p.). — Hixun: 55-56.

Pomanp A.M. 2008. ®onnoBa Kojekuis pud 30010rYHOr0 My3etro HixkMHCBKOTO
Jep>kaBHOTO yHiBepcutery iMeHi Mukonu [Norons / A.M. Pomans // Matepianu
IIT Bceykpaincbkoi cTyAeHTChKOI HaykoBOi koH(epeHiii ,,CydacHi npoOiemu
npupoannuux Hayk” (Hikun, 23-24 xBitHs 2008 p.). — Hixxkun: 46-48.
Canosunua JI.B. 2003. Jlo BuBueHHs »xykiB-BycauiB Cerambycidae Latreille,
1802 (Coleoptera) 3 donais kadeapu 3oomorii HIITY / JI.B. CamoBauua //
BicHMK CTyIEHTCHKOTO HAYKOBOT'O TOBapucTBa. — Bunyck 2. — Hixun: 83.
Canosaunua JI.B. boxbu kopoBku (Coleoptera: Coccinellidae) Guoctammonapa
HI'TIY “JlecHoe 03epo” u ero okpecTHocTel (0Kp. ¢. AnyThl bop3HsHCKOrO p-Ha
Yepuaurosckot 00:1.) / JIL.LB. Cagouumua, II.H. Illemypak // Marepianu
BceeykpaiHChKkO1 CTYyI€HTChKOT HAYKOBO-TPANKTUYHOI KOoHGepeHiii “IIpodremu
BIITBOPEHHSI Ta OXOpPOHU Olopi3HOMAaHITTS Ykpainu” (go 115 piynumi
M.L.T'aBpunenka). — [lonraBa: ACMI, 2004. — C. 190-192.

Memypak [I.M. Knomu nagpomuum IutHuku (Heteroptera: Pentatomoidea)
Yepuirisuman /  [L.M.Iemypak, T.B.benaux // AKTyanbHI NUTaHHA
npupoao3HaBcTBa. — Hixun, 1995 [1996] . — C. 163-166.

Hemypak [1.H. OxpaHsieMble HaceKOMbIE PETHMOHANIBHOIO JaHAIA(THOrO Mapka
“I'panutHo-crennnoe  [loOyxwe” / ILH. Ilemypax, A.C. Bo0Gaenko,
O.I'. Ananosunu // Bectauk 30010run. — 2001. — T. 35, Ne 2. — C. 60.

[Memypaxk II.H. Haxonka Larra anachema (Hymenoptera, Sphecidae) B
UYepnurosckoit 06i1. (Ykpauna) / I1.H.Illemypak, A.C.Bo6aenko, B.B.KaBypka //
Bectauk 300morum. — T. 38. — 2004, Ne 4. — C. 30.

[Memypak IL.H. Leptidea reali Reissinger, 1989 (Lepidoptera: Pieridae) B
UYepnurosckoit obmactu  Ykpaunsl / ILH.Ilemypax, B.B.KaBypkxa //
CoBpemeHHBbIE ~ TpOOJEMBbl  TMOMYJISIUOHHOW  DKOJIOTHH: MaTrepHaIbl
[X MexnyHapoqHOM  HAyYHO-IPAKTUYECKOM  HIKOJIOrM4eckor KoH(pepeHIuu
(2-5 oxTsa6ps 2006, benropon). — benropox, 2006. — C. 230-231.

[Memypak II.H. Cosku (Lepidoptera: Noctuidae) arpoOuocTaHnMu W Tapka
Hexunckoro  megynuBepcutrera  [YkpaumHa,  YepHurosckas  o0n.] /
[L.H. Hemypak, M.B. KyuepsBa, A.A. Mupmasko // Pecny0Gnikancbka
€HTOMOJIOTIYHAa KOH(epeHwis, mnpucBsiyeHa S50- piyHUII  3acHYBaHHS
VYKpalHCBKOr0 €eHTOMOJIOTiuHOro TOoBapuctBa / Te3m nomoBimei. Hixuw,
19-23 cepnns 2000 p. — Hoxun: TOB “Hayka-cepsic”, 2000. — C. 143.

[Memypak II.H. Cosku (Lepidoptera: Noctuidae) arpoOuocTaHnMu W Tapka
HexuHCKOro rocynapcTBEHHOIO IeIaroruyeckoro yHuBepcurera (YKpauHa,
Yepuurosckas o6is.) / ILH. Ilemypax, M.B. KyuepsBa, A.A. Mupmasko //
N3Bectust XapbKOBCKOTO YHTOMOJIOTHYECKOT0 0OIIecTBa. — XapbkoB, 2000. —
Towm VIII, BeIm. 2. — C. 56-59.

[Memypak I1.H. Hacexombie (Insecta) nHanmumonambHoro mapka ““Ilpumstckuii”,
BHecEéHHbIe B Kpacnyto kuury Pecnyonuku benapyce, B EBponeiickuit KpacHbrit
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cnucok / ILH. Illemypak, E.B. Mucan // buonoruuyeckoe pa3sHooOpazue
HammonansHoro napka “Tlpunsarckuii” u Apyrux 0co00 OXpaHIeMbIX MPHUPOTHBIX
tepputopuii: COopHUK HaydyHbIX TpynoB HannonansHoro mapka “IIpunstckuii’”.
— TypoB-Mo3sipb: bensiit Betep, 1999. — C. 225-228.

[Memypak II.H. TIlnactunuatoyceie xyku (Coleoptera: Scarabaeoidea)
IUTAHUPYEMOTO0  ME3WHCKOT0 HAI[MOHAIBHOTO MPUPOAHOTO TapKa H  €ro
okpecTHocteil  (YepHuroBckas  obnacte, VYkpauna) / ILH.Ilemypak,
H.B.Hazapo // XXKuBoTHBI MHp: OXpaHa M palMOHAIBHOE HCHOJIb30BaHUE:
MaTepuasibl Hay4yHO-TpakThuyeckod KoHpepenuuu (r. XappkoB — c. laiipapsl,
20-22 okts6pst 2005 r.). — Xapwko, 2006. — C. 40-43.

[Memypak I[1.H. ITnactunuaroyceie xxyku (Coleoptera: Scarabacoidea) roposa
Hexxuna (Uepnurosckas o61., Ykpauna) / I1.H. lllemypak, H.B. Hazapos, /I.B.
Bogk // M3BecTust XapbKOBCKOTr0o 3HTOMOJIOrH4Yeckoro obmecta. — 2004 (2005).
— Tom XII, Beim. 1-2. — C. 75-76.

Memypak [1.LH. K wunBentapuzauum yemryekpbuibix (Insecta: Lepidoptera)
MesuHckoro  HanmoHanmpHOro mpuponHoro mapka (Kopomnckuii — paiioH,
Yepuurosckas obsactb, Ykpauna) / I1.H.Illemypak, H.B.Hazapos, E.C.IIunuyk
// CyuacH1 exosoriytdi npobyiemu Ykpaincbkoro Ilosmicest 1 CyMIKHUX TepUTOPIn
(o 25-piuus aBapii Ha YAEC): Marepianun MikHapoAHOT HAYKOBO-NIPAKTUYHOT
koH(pepenuii (26-28 xsitHsa 2011 p.). — Hokun: I Jlucenko M.M., 2011. —
C. 249-255.

Memypak I1.M. XKyxu-cradininigu poay Philonthus Curtis, 1829 (Coleoptera:
Staphilinidae) Yepniriecekoi obnacti Ykpainum / ILM. Ilemypak, A.A.
[lerpenko, C.B. Boiiuyn // HaykoBi 3amucku HiKHHCBKOTO JepaBHOTO
nejaroriyHoro ysiBepcuteTy iM. Mukonu ['oromsa. — Cepia [lpupognuui Tta
¢bi3uko-maremaTnuHi Hayku. — 1998. — C. 123-132.

Memypak II.H. XXyku-ycaun (Coleoptera: Cerambycidae) YepHuronckoi
obnactu [Ykpauna] / II.H. lemypak, JI.B. Cagopauua // ®@anbudeiHiBCbKI
yutanHs / Marepianu MikHapogHOT HaykoBOi KoH(pepeHiii (M. XepcoH,
25-27 kBitHs 2001 p.). — Xepcon, “TEPPA”, 2001. — C. 222-223.

Memypak II.LH. CpaBuurenvHbiii aHanu3 KykoB-ycauei (Coleoptera:
Cerambycidae) UYepHuroBckoit obnactu YkpauHsl W ['oMenbckoil o6iactu
benapycu / I1.H. lllemypak, JI.B. Cagopauya // PaznooOpa3ue KMBOTHOTO MHUpa
benapycu: wurorm wu3ydeHHMS W TIEPCIEKTHBBI COXpaHeHus / Marepuanbl
Mexnayponnoit HayuHod koHgpepenuuu (Mwunck, 28-30 nHos0ps 2001 r.). —
Mumnck: BI'Y, 2001. — C. 144-146.

[Memypak I1.H. Cpoku néra sxykos-ycaueit (Coleoptera: Cerambycidae) Ha
Yepuurosmune / / [LH. [Memypak, JI.B. Cagouuua / N3Bectusi XapbKOBCKOTO
sHTOMOJIornueckoro odmiectra. — 2001 (2002). — Tom IX, Beim. 1-2. — C. 241-244.
[Memypak II.H. M3ydyennocts xykoB-ycadeit (Coleoptera: Cerambycidae)
Yepuurosmunsl / [1.H. [Hemypak, JI.B. Cagoauua // VI 3’131 YkpaiHCbKoro
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enTomoJioriynoro tosapuctsa (8-11 Bepecus 2003 p., m. bima llepksa) / Te3u
nonosinen. — Hikun, 2003. — C. 147.

Memypak [1.H. K u3ydenuto xxykoB cemericta Cerambycidae PernonanbHoro
napamadTHoro mnapka “I'panutHo-crenHoe IloOyxwe” / ILH. Hlemypak,
JI.B. CanoBunya // Ponb mpUPOAHO-3aMOBIAHMX TEPUTOPIM y MiATpUMaHHI
O0l0pI3HOMaHITTA: Matepiaiii HaykoBOi KOH(epeHIii, npucBsueHoi 0-piuyto
Kaniscbkoro npupoanoro 3anoBinnuka (Kanis, 9-11 Bepecus 2003 p.). — Kanis,
2003. - C. 309-310.

[Memypak I1.H., Canopauua JI.B. K uzyuenuro 60xpux xopoBok (Coleoptera,
Coccinellidae) Yepuurosckoit oOnactu (Ykpauna) / IL.H. Hlemypak, JI.B.
CanoBauua // 3aranpHa 1 pUKIagHa eHTOMOJIOTIS B YKpaini / Te3u pomoiaei
HAyKOBOI EHTOMOJIOTIYHOI  KOH(epeHlii, NPUCBIYEHOI TMaM ATl 4JIeHa-
kopecriogenta HAH VYkpainm, pgokropa OionoriyHux Hayk, mnpodecopa
Bonoaumupa I'manseBuua omina (15-19 ceprust 2005 p., m. JIbBiB). — JIbBIB,
2005. — C. 244-24e.

bynaBoycble uwemryekpbuible mnojicemeictBa  Satyridae  Boisduval, 1829
(Lepidoptera: Rhopalocera) mmanupyemoro JIHEmpoOBCKOTO HAIMOHAIBHOTO
IPUPOAHOrO Tapka M ero okpecTHocteil (UepHurosckas o01., YkpauHa) /
I1L.H. lllemrypak, B.JI. Illeryenko, A.B. Y&un, B.B. KaBypka, FO.H. llumko //
VII 3’131 Ykpaincekoro eHTomosoriusoro Topapuctsa (15-18 cepmus 2007 p.) /
Te3u nomnosinei. — Hiskun, 2007. — C. 159.
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YK 574 (075)
Yepnsxk 10. A.

00630p Ppaynbl markoresiok (Coleoptera, Cantharidae) besnopycckoro Iosiechbst

bapanosuuckuii cocyoapcmeennwiii ynusepcumem, benrapyco

benopycckoe [lonecke — KpyIHasi IpUpOHas TEPPUTOPHS, XapAKTEPU3YIOIIASCS
BBICOKOM  3a00JIOYEHHOCTbIO U JIECUCTOCTBIO, OCOOCHHOCTSIMH  IOYBEHHO-
PacTUTENIBHOIO MOKPOBAa, a TAKXKE JKMBOTHOIO MHpa M Xapakrtepa janamadrtos. B
COBOKYITHOCTH BCE 3TO MPENONPENEIIAET NPUPOIHYIO YHUKAIBHOCTh [lonecksa u ero
BOXXHYIO POJIb B 00€CIIEYEHNUH IKOJIOTMIECKONU yCTOMYMBOCTH [3].

Teppuropus benopycckoro Ilonecss Bxoaut B coctas llonecckoil MpoOBUHIIMA U
3aHUMaeT I0KHbIe pailoHbl bpectckoit u ['omensckoii obsacteit. [IpoBuHIMS B CBOIO
ouepeab JACIUTCA Ha 4YeThlpe JNaHAmadTHO-reorpapuyeckux okpyra: bpecrtckoe
[Tomecwe, Ilpunstckoe Ilonecbe, Mosbipckoe Ilonecee, I'omenbckoe Ilonecse.
VYcenosao benopycckoe Ilonecbe pazaenstor Ha 3anagHoe u Bocrounoe. B 3anagnoe
nosiecke BXxomAT bpecrckoe Ilosnecke m Ilpunstckoe Ilosecwe, a B BocrouHoe -
Mossipckoe [Tonecwe u ['omenbckoe Ilonecwe [4].

CewmeiictBo Cantharidae wnacuutbiBaer okoigo 4 000 BumoB. MSrkKoTeIKH
HACEJSAIOT Pa3JMYHbIE TUIIBI HA3EMHBIX IKOCHCTEM (Jieca, Jyra, arpoleHO3bl, TapKU U
T.J.) W SBJISIOTCS JOBOJIbHO OOBIYHBIM KOMIIOHEHTOM SHTOMO(GayHbl Ha3eMHBIX
skocucteM. Ha tepputopum benapycu cemMeWCTBO H3y4E€HO HEAOCTAaTO4YHO. B
HacTosiMii MoMeHT B benapycu u3BectHo 34 Buma u3 10 pomos Cantharidae.
[Tonecckast mpoBUHIMS HamOoJiee MHTEpecHa B u3yueHun Msrkorenok (Coleoptera,
Cantharidae) Tak Kak JaHHasT TEPPUTOPUS OTIUYAETCS BBICOKOH CTENEHBIO
COXPAaHHOCTHU U pazHOOOpa3ueM MPUPOIHBIX IKOCUCTEM

OcHoBOI 7151 JaHHOU PabOThI MOCTYKUIU cOOpBl HAa Tepputropun bpectckoil u
I'omensckoit ob6nacteit. Bcero Obuio oOpaborano ©Oonee 89 sK3eMIUISIpOB
npenacrasurenei cemeiictBa Cantharidae. Bee KOINEKIIMOHHBIE MAaTEPUAIIbI XPaHSATCS
Ha Kadenpe eCTECTBEHHOHAYYHBIX JUCIHUIUIMH  YUpexACHUs 0o0pa3oBaHUs
«bapaHOBHUYCKNI rOCYIapCTBEHHBIN YHUBEPCUTET» U B JINYHOW KOJUIEKLIUU aBTOPA.
B xone mpoBeneHus wucciaeAoBaHUM ObUIM MCMOJIb30BAaHbl CTAH/IAPTHBIE METObI
cbopa: KOIIEeHHE SHTOMOJIOTHYECKUM CauKOM M py4HOH cOOp.

BunoBoii coctaB, pacnpocTpaHeHHUE M0 JaHAIAPTHO-reorpapuuecKuM OKpyram
u OuoTomuyeckass NPUYpPOUYECHHOCTh cemelictBa Cantharidae TPUBOAUTCS HUXKE
(Tabnuna 1, Tabnuna 2).

Ha rtepputopun Ilonecckoii mpoBHHIMM BcTpewaercs 15 BumoB u3 4 ponuos
msarkotenok (Cantharidae), 3to coctaBisier 44% oT Bcedl QayHbl MITKOTENIOK
(Cantharidae) benapycu (34 Buma) [6]. Cneayer OTMETUTh HEpPaBHOMEPHOE
pacrpeneneHue ceMelcTBa MO TEPPUTOPUM OKpPYroB 3amagHoro u BoctodyHoro
[Tonecws. HauGomnpiiee komudectBo BUaAOB (13) u poaoB (4) (Tabiuna 1) oTmeuaercs
Ha Tepputopun 3amaaHoro Ilonecks. Bocrtouno-Ilonecckuit  nmangmadgTHO-
reorpad@uuecKuii OKpyTr HACUMTHIBAET BCETO 9 BUIOB U3 2 poJIOB [2].
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Tabnuya 1.

Pacnpocrpanenne Cantharidae no nanama@rHo-reorpaguyecKuM oKpyram

Besopycckoro Iosechs

3anaHo- Bocrouno-
Bun [Tonecckas [Tonecckas
TTPOBHHIIAS TTPOBHHIIAS
1 Cantharis figurate (Mannerheim, 1843) + +
2 Cantharis fulvicollis (Fabricius, 1792) + -
3 Cantharis fusca (Linnaeus, 1758) + +
4 Cantharis lateralis (Linnaeus, 1758) + +
5 Cantharis livida (Linnaeus, 1758) + +
6 Cantharis oculata (Gebler, 1777) - +
7 Cantharis rufa (Linnaeus, 1758) + +
8 Cantharis rustica (Fallén, 1807) + +
9 Rhagonycha atra (Linnaeus, 1767) + -
10 Rhagonycha fulva (Scopoli, 1763) + +
11 Rhagonycha lignose (Miiller, 1764) + -
12 Rhagonycha testacea (Linnaeus, 1758) - +
13 Rhagonycha translucida (Krynicki, 1832) + -
14 Silis ruficollis (Fabricius, 1775) + -
15 Malthinus biguttatus (Linnaeus, 1758) + -
Beero 15 13 9
BH/IOB
Tabauya 2.
Buoronuyeckasi npuypo4YeHHOCTh MATKOTEJI0K Besiopycckoro IoJiechst
buoTton
Ban Jlyr Jlec
1 Cantharis figurata + —
2 Cantharis fulvicollis + —
3 Cantharis fusca + +
4 Cantharis lateralis + +
5 Cantharis livida + —
6 Cantharis oculata --- ---
7 Cantharis rufa + —
8 Cantharis rustica - +
9 Malthinus biguttatus -—- -—-
10 Rhagonycha atra — +
11 Rhagonycha fulva + —
12 Rhagonycha lignosa + —
13 Rhagonycha testacea -—- -—-
14 Rhagonycha translucida + —
15 Silis ruficollis + —
Beero 15 10 4
BH/IOB
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Cpenu Bcex pomoB Cantharidae, BcTpedarommxcsi Ha TeppuTopuu llomecss,
HauOoJIbIIIee KOJUYECTBO BUIOB BXOIUT B poa Cantharis (8). Ito coctabiseT 57,1%
OT BHJOBOT0 cocTaBa poja. CreayronM MO0 MHOTOYHCIEHHOCTH BHJIOB SIBIISIETCS
pon Rhagonycha. Crona BXOIUT 5 BHJIOB, UTO COCTaBisieT 55,5% BUIOBOTO cOCTaBa
pona. Pona Silis u Malthinus Bxito4aioT B ce0s Ha Tepputopun Ilonecks TOIbKO MO
1 Buny.

Hamm wccrnenoBanus TOKaszaind, dYTO HawOOJbIIee KOJMYECTBO BHIIOB
BCTpEUAECTCS B PasNUYHBIX TyroBeix OunoTtomax (10 BumoB). B mecHpx Omoromax
benopycckoro Ilonecks moxxHo BcTpetuth Beero 4 Buaa (Cantharis fusca, Cantharis
lateralis, Cantharis rustica, Rhagonycha atra).

[TuTanue )XKyKOB-MATKOTEJIOK Ha CETOMHAINIHUN JeHb c1ab0 n3ydeHo. M3BecTHO,
YTO B MX PAIMOH BXOJST MEJIKHE HACEKOMBIC (TJs, KIIOMBI, ABYKPBUIbIC W T.1.), a
TaK)Ke MSCHCTBIC YacTH IIBETOB, HekTap W mbUiblia [1]. IlepBeIM Ha TeppuTOpHUH
benapycu cnenmanbHBIM HMCCIIEOBAHUEM, MOCBSIIEHHBIM H3YYCHHIO TPOPUUIECKOM
npedepennnu cemeiictBa Cantharidae, cnenyer cuutath padory C.K. PriHneBuua.

[5].
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YK 069.51:582: 58(092) (477.74-21)
Kogsanenko C.I'., bonnapenko O.1O., BacunseBa T.B., Hemepuanos B.B.

Cryaentcbki koaekuii I'epéapiro Onecbkoro yniepeurery (MSUD).
2. 300pu cryaenToxk OBJKIIK

Ooecwkuti HayioHanvHul yHieepcumem imeni I.1. Meunuxosa, Ykpaina

[IpoananizoBano repOapui 30opu ciyxayok OBXIIK. Hai6inemi 3 HuX 3 cC.
[I’sateBmmnHa Ta M. BezenOepr namexate B.®. [lactepnarpkiil, sika y moaaneiiomy Oyiia
npodecopom Opecbkoro PapmaneBTH4YHOro, a mnoTiMm CaMapchbKOro MeaarorigyHoro
iHcTUTYTy. IIpoananizoBaHo Takox Mmarepianu, 310pani M-lle Kpenim (Krepisch), M-lle
OBbsiH 1 JAesdKMMH 1HIIUMHU cryldeHTkamu:  M-lle SnoBcekoro, M-lle lamipo, M-lle
[ennot, A.Ilepdinberoro.

Kumrouogi cioBa: rep6apiii OHY (MSUD, Onecwki Bumti XKinoui [Tegaroriuni Kypcu,
B.®. Ilacrepnanpka

PaccmoTtpensr repbapubie coopsl ciaymarensaul OBXKIIK. HauGonee xpymnHblie u3
HUX — u3 c. llareBmmHa u r. BesenOGepra — mnpunamnexar B.d.Ilactepnarnkoit — B
nanpHelimeM npodeccopy Ompecckoro @apmareBTudeckoro, a 3areM (Camapckoro
[legarornueckoro HMHCTUTYTOB. IIpoaHanu3upoBaHbl TakKe MarTepuanbl, COOpaHHbBIE
Kpenum (M-lle Krepisch), M-lle OBbsiH U HEKOTOpPBIMU JIpYTUMHU CTyAeHTKamu: M-lle
Snosckoit, M-lle lllanupo, M-lle [llennot, A.IlepdunseBoii.

KaroueBble caoBa: repbapuit OHY (MSUD), Opecckue Beoictme Kenckue
[Tenarornueckue Kypcsl, B.®. [TacTtepHaikas

The herbarium collections of women, who were the students of OHWPC were
discussed. Most of them were made by v. Pyatevschina and t. Vesenberg belonged to
V.F.Pasternatzkaya, who in future became the professor of Odessa’ Pharmaceutical and then
Samara’ pedagogical institute. There were also analyzed the materials of M -lle Krepisch,
M-lle Ovian and some other women-students: M-Ille Janowskaya, M-lle Shapiro, M-lle
Shellot, A.Perfilyeva.

Key words: Herbarium ONU (MSUD), Odessa High Women Pedagogical Courses,
V.F. Pasternatskaya

Buma mkona Pociiicekoi iMmepii kiHng XIX — mouarky XX cT. BKIOYalia
caMOOYTHIO cUCTeMY BUIIUX XiHOUMX KypciB. o ki 70-x pp. XIX ct. Bci cipoOu
KIHOK OTPHMMATH BHIIY OCBITY B yHIBEpCUTETaX KpaiHu OyiM HaBIaquMu. 3HA4HA
KUIBbKICTB J1BYaT 3 PoCii B €BpONEHCHhKUX YHIBEPCUTETAX CBIAUMIIA MPO IX MparHEHHs
oTpuMaTu ocBITY. Llapcbkuil ypsia BXKUB JI€AK1 3aX0/11, K1 O MaJId CIIPUSITH PO3BUTKY
BUIIIOT OCBITH 1151 K1HOK B Pocii [BecenoBa, Menbauk, 1995]. Oneceki Bumti XKinoui
[lenaroriuni Kypcu (OBXIIK) 6ynu 3acHoBaH1 Ha modatky XX CTONITTS CHOYATKY
Ha 6a3i TpeTboi rimuasii €.C. [TamkoBcbKkoi, a moTiM HoBOpOCICHKOTO YHIBEPCUTETY
1 0yJM YM HE €IMHOIO B PET10HI MOKJIMBICTIO JJIS )KIHOK OTPUMATH OCBITY, SIKOi BOHU
nparuynu [IcTopis..., 1968].

B xonekiii Onecrkux Bumux Xinounx Ilenaroriuanx Kypcis, 1m0 € 4aCTHHOIO
repbapito OHY [['ep0Oapii..., 2011], 30epiraeTbcsi 3HaYHA KUIBKICTh MaTepiallis,
310paHuX y pI3HUX KyToukax €Bpasii. HaykoBa IIHHICTH 1 HEOOXIHICTh BUBUYCHHS
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repOapHUX 300pIB € MPEPOraTHUBOI0 HE JIMILIE CTAJIUX BUYEHUX, a CTYACHTIB, IIO
Mpe/ICTaBIICH], HAMPUKIAJ, Y BKa3zaHii kojekuii. 3 dacy 300piB mpoiuuio Ouiblie
cropiuus. OIHaK, KpIM TOT0, 1110 TepOapHi KOJEKIIT XapaKTepu3yrTh (PJIOpy EBHOTO
pErioHy, BOHM 4acTO JIal0Th 3MOT'Y 0XapaKTEepU3yBaTH 1 OCOOUCTICTH 30Mpaya.

Jlo 3aBnanb Hamoi poOOTH BXOJWJIO BUBUEHHS repOapHUX 300piB, 3pOOJIEHHUX
xiHkamu mig 4dac ix HaByanHa Ha OBXIIK. Haxans, nmpo momanbiny goir0 BCIX
CTYJIEHTOK, PO SIKUX e MOBa, HE MOKHA HAIlleBHE po3Ka3aTu, 060, BUXOJAYU 3aMIXK,
JiBYaTa 4acTO 3MIHIOIOTH Mpi3BUIIE. AJie KOXKEH repOapHuil apKyll € JOCTOBIPHUM
JOKEPEJIOM 1ICHYBaHHS MEBHOT POCIMHYA Ha BKA3aHOMY Ha €TUKETIII MICIIl.

HaiiGinpiie repbapHUX apKylliB 3 I[bOT0 PO3JLTY KOJIEKIIl HaliexkaTth Bipi
®enopiBai  [lactepnanpkit (1886-1945), sxka y 1906-1910 pp. Bumiach Ha
[Ipupognudomy BinauieHH! (izuko-maremarnynoro (axynerery OBXIIK. Bipa
®denopiBHa 3i0pana OuTblIe THCSYl repOapHUX apKYIIIB IMICIs 3aKIHYEHHS KYpCiB Ta
noaaneioi podoTH B yHiBepcuTeTi a0 BiA'iday y 1930 p. mo Camapu (Toni
Ky#i6umiB) [boraniku.., 2005; Iloramenko, 2010]. Cmix BkaszaTu, IO BOHA
0o0poOJIsiiia He uIIe MaTepial, 310paHuil HEI0 caMoro, ajie ¥ YacTo BU3HAyaja 300pu
HIINX, Y TOMY 4uCil 1 cTyaeHTiB. A B 20-1 poku nepeBipsiia BuzHaueHe y ['epOapii
['onoBHoro boraniunoro caay KpaiHu.

VY 1908-1909 pp., HaBuatourcs Ha OBXIIK, B.®. [TactepHanpka 3axomuiacs
repOapHoi0 cmpaBoto 1 3i0pana 100 repOapHUX apKylliB HACIHHUX POCIUH Y
c. [T’steBmuaa Mincekoro noity MiHcekoi ry0epHii ( 36opu 1909 poky), ae OyB
MaeToK ii 0aTtbka, Ta M. BesenOepr [Bese] (ectonchkoto Rakwerelin, pociiicbkoro -
Pako6op) Besenbeprcrkoro (Bipnsaacekoro) noBity EcTiasHacekoi rydepHii (300pu
1908 poky). CucreMaTnyHuM CHEKTp 310paHUX HEI POCIUH MPEACTABICHUUN Y
Tabmummi 1.

Tabnuys 1.
CucreMaTHYHM CIIEKTP POC/nH, 3i0panux B.®. [lacrepnanbkoro 1908-09 pp.
Poanna I’steB- |Beszen- | Ne Poanna II’steB- | Besen-
/o IHA oepr /o IHA oepr
KinpkicTh KinpkicTh
poI  [BUA |pOJ [BUA poIl [BUI |[pOJ [BUA
1 2 3 4 |56 1 2 3 /14|56
1. |Alismataceae 1 1 23. | Melanthiaceae 1 |1
2. |Apiaceae 1 1 |1 |1 |24. |Onagraceae 1 1 1 |1
3. |Araceae 1 1 25. | Orchidaceae 2 |2
4. |Asteraceae 9 9 |2 |2 |26. |Plantaginaceae 1 1
5. |Boraginaceae 3 3 |1 |1 |27. |Poaceae 1 |1
6. |Brassicaceae 4 4 28. | Polemoniaceae 1 1
7. |Campanulaceae |2 2 29. | Polygalaceae 1 |2
8. |Caprifoliaceae 1 |1 |[30. |Polygonaceae 1 1
9. |Caryophyllaceae |5 6 31. | Potamogetonaceae| 1 2
10. |Convallariaceae 1 |1 |32. |Primulaceae 1 2
11. |Cornaceae 1 |1 |33. |Pyrolaceae 2 |3
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1Ipooosoicenns mabauyi 1.

1 2 3 4 |56 1 2 314|516
12. |Cuscutaceae 1 1 34. | Ranunculaceae 1 1 1 |1
13. |Cyperaceae 2 2 35. | Rosaceae 4 |14 (2 |2
14. |Empetraceae 1 |1 |36. | Rubiaceae 1 3
15. |Ericaceae 1 1 37. | Scrophulariaceae |2 |3 1 |1
16. |Fabaceae 4 7 38. | Solanaceae 1 1
17. |Geraniaceae 1 1 39. | Sparganiaceae 1 |1
18. |Halorhagaceae |1 1 40. | Trilliaceae 1
19. |Hippuridaceae 1 |1 |[41. | Typhaceae 1
20. [Hydrocharitaceae 1 |1 |42. | Ulmaceae 1 |1
21. |Lamiaceae 8 8 |3 |3 |43. | Valerianaceae 1 1
22. |Lythraceae 1 1 Pazom 65 |79 |23 |23

SAx BugHO 3 Tabmuii, y c. I[’areBmmua y 1909 poui 3i6pano 79 Buais 3
65 poniB ta 34 ponun, a y M. Besenbepry y 1908 p. — 23 Bunu 3 23 pojiB Ta
21 poauHu. ABTOpPKOIO 310paHi HE JMILIE HMIMPOKO PO3MOBCIOKEHI POCIHMHHU, ajne U
PIAKICHI, K Hanpuknan, Malaxis paludosa Sw. ta Orchis latifolia L.

Cninsaumu € 10 ponun: Apiaceae, Asteraceae, Boraginaceae, Lamiaceae Ta iH.
HaiiGinpma KidbKiCTh BHJAIB — 3 HaleXuTh 10 pouiB: Irifolium ta Gallium.
JIlBoBUI0BUMU € 6 poAiB: Lychnis, Medicago, Polygala, Potamogeton, Lysimachia Ta
Pirola. Taui ponu — omHoBuaoBi. CrnutbHUMHU JjIi 000X CIHUCKIB € JBa BHJIU:
Brunella vulgaris L. Tta Veronica Chamaedris L. (HazBa Bumxy 30epexeHa y
TPAHCKPUIILIi TOTO Yacy).

Hocutb cBoepinaumu € 36opu 1908 p. nBox crynentok kypcis: M-lle Kpemim
(Krepisch) Tta M-lle OBbsiH. CucreMaTUyHUN CHEKTp 310paHUX HUMHU POCIUH
npeacTaBieHuit y tabnuin 2. Caig Bkazatu, mo M-lle Kpemnim 30upana pociuHu y
[Nanuupkomy noBiTi, @ M-lle OBbsin — y batymi (Toai batym).

Tabnuys 2.
CucreMaTH4YHMi CIEKTP pociinH, 3i0panux M-lle Kpenim (I) Ta
M-lle OBbsin (IT) y 1908 p.

1. 360pu M-lle Krepisch I1. 360pu M-lle OBbsiH
No | Poguna Kinbkicth No | Poguna Kinbkicth
pPOJIIB | BUJIIB pPOJIIB | BUJIIB
1 2 3 4 5 6 7 8

1 | Polytrichaceae | 1 2 1. | Araucariaceae 1 1

2. | Asteraceae 1 1 2. | Cephalotaxaceae | 1 1
3. | Brassicaceae 1 1 3. | Cupressaceae 4 4
4. | Cupressaceae |1 1 4. | Ginkgoaceae 1 1

5. | Fabaceae 3 3 5. | Hyacinthaceae 1 1
6. | Geraniaceae 1 1 6. | Magnoliaceae 2 3
7. | Hypericaceae | 1 1 7. | Palmae 4 4
8. | Onagraceae 1 1 8. | Papaveraceae 1 1
9. | Papaveraceae |1 1 9. | Pinaceae 5 7

—_
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IIpooosaicenns manuyi 2.

1 2 3 4 5 6 7 8
10. | Poaceae 2 2 10. | Poaceae 1 1
11. | Ranunculaceae | 1 2 11. | Polygonaceae 2 2
12. | Rosaceae 4 7 12. | Taxaceae 1 1
13. | Violaceae 1 1 Pazom 24 27
Pazom 19 24

Sx BunHO 3 Tabnui 2, y [Nanuubkomy noBiti Oyno 3i0pano 23 Buau 3 18 poais
Ta 12 poauH HACIHHUX pOCHUH 12 Bugu: Polytrichum commune L. Ta
P. juniperianum Willd. Moxononiouux. Cepen 27 BuaiB 3 24 poniB ta 12 poaun
pocnuH, 310panux y barymi, 15 Buai (Ouibme 50%) HamexuTh A0 BIIALTY
['ononaciHHMX.

I3 iHmMX repbapHUX apKylIiB CTYJEHTChKUX 300piB, BKaxkeMo Quercus ilex L.
ta Q. pseudosuber Santi, mo Oynu 3i0panHi M-lle AnoBchkoro y cepmui 1912 p. y
Esterel-Frages (France); Acacia julibrissin Willd. (Albizzia julibrissin Durazz.),
Amygdalus communis L., Ficus carica L., Punica granatum L., Wistaria chinensis
DC., 3i0pani y ceprai 1909 p. M-lle lllanipo B Anymti (Kpum); Potentilla argentea
L., 316pany y 1912 p. B AHaH’iBCbKOMY MOBITI M-lle lllennot; Potentilla recta
L. var. obscura Willd., 316pany A.IlepdinbeBoro y 1912 p.

Takum 4yuHOM, 3 CamMoro MOYaTKy PO3BUTKY JKIHOUOI OCBITH, JKIHKH BXKE
npodeciitHo 30upanu repbapii, poOUIU BETUKUNA BHECOK Y AOCTIHKEHHS IPUPOIH.
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VIIK 561.32(680):069.5A.Peman]:069.51(477.83-25)THY

Xwmiab T.

300pu moxononionux A. Pemana 3 IliBnennoi A¢puku B repdoapisix cBity
Tay LW.

Jlvgiscokul Hayionanvhuu yHieepcumem imeri leana @pamnka, Ykpaina

Hoktop A. Peman — reorpad, OoTaHiK, MaHAPIBHHUK, 310paB BEIHMKY KOJEKIIIIO
poCIMH 3 pizHEX yacTuH cBity. Horo excnemuuii B ITiBnenHy AdpuKy GyiH MmoHepCHKUMH.
Y mmx exkcrnemumisx BiH 3106paB maibke 3000 BumiB, 500 3 HUX — MOXOMOMIOHI, SKi
nepenaBagucs HUM B TepOapli pi3HUX KpaiH CBITY, a TaKOX CcCIeliajicTaM-Opioioram.
3rigHo 13 310paHOol0 HamMu 1H(OpMaIi€, MOXEMO CTBEPIKYBAaTH, IO 3pa3Kd MOXIB
A. Pemana 3 IliBnennoi Adpuku 3Haxonatbest y 16 repOapisix pizHux kpaid. Konekuis, sika
30epiraetbca B TepOapii JIbBiBcbkoro yHiBepcutery (LW) € HalNOBHINIOW, BOHA
BIIOpPsIIKOBaHa 1 poO0Ta 3 aHaNi3y ii TAKCOHIB MPOBOIUTHCA.

KarouoBi caoBa: Anrtoni Peman, IliBnenna Adpuxa, MoxomoniOHi, repbapii,
KOJIEKIIIsL.

Hoktop A. Peman — reorpad, OOTaHUK, IyTEHIECTBEHHUK, coOpan OOJbIIyIO
KOJUIEKIIMIO pacTeHHH U3 pa3HbIX yacteil mupa. Ero skcneaummu B FOxuyo Adpuky Obuin
nuoHepckuMu, oH cobpan nmoutu 3000 Bumos, 500 M3 HUX — MOX00Opa3HbIE, KOTOPHIE
neperaBajiuch UM B repOapuu pa3HbIX CTpaH MHpa, a Takke CHEeHaINCTaM-OpHOoJIoraM.
CornacHo coOpaHoii HamMu UWHGOPMALMK MOXEM YTBEp)KIaTh, 4YTO OOpa3lbl MXOB
A. Pemana u3 HOxHoit Appuxu HaxonsaTces B 16 repOapusix mupa. Komiexknus, xpansiascs
B repOapun JIbBoBckoro yHusepcutera (LW) — Haunboisiee moyiHas, OHAa YNOPSIOYEHA, a B
HACTOsIIIIee BpeMs IPOBOJUTCS paboTa Mo aHAM3Y €€ TAaKCOHOB.

KiaioueBbie ciaoBa: Antonu Peman, lOxnas Adpuka, moxooOpasubie, repOapuii,
KOJUIEKIIHSI.

Dr. A. Rehman — a geographer, botanist, traveler, gathered a large collection of plants
from around the world. His expeditions to South Africa were pioneering. In these
expeditions he amassed nearly 3000 species, 500 of them — bryophytes, which were sent to
herbaria around the world, as well as to the experts-bryologists. According to the
information collected we can confirm that specimens of A. Rehman's South Africa mosses
are kept in 16 herbaria in different countries. Collection in Lviv University herbarium (LW)
is the most complete, it is ordered and taxonomic analysis of specimens is carried out.

Keywords: Antoni Rehman, South Africa, bryophytes, herbarium, collection.

Konexkiss moxononionux A. Pemana 3 IliBgennoi Adpuku B LW nikaBa Tum,
[0 MICTUTh BEJIMKY KUIBKICTh ABTCHTUYHHUX 3pa3KiB, OCKUIbKM BUCHHH OJHUM 3
nepmx 3i0paB Taky BeIUKY KoJiekiliro 3 1miei Teputopii (Magill, 1980). 3pasku y
dbopmi excukaT Ta AyOJeTiB Oyl po3iciaHi creriaiictam Opiojioram, a TaKOX y
repOapii pidHUX KpaiH. OcCHOBHAa 4YacTUHA IMUX 300piB (30KpeMa TMEPBUHHUM
Marepian) 3anumanachk y repOapii JIbBIBCBKOTO YyHIBEPCUTETY, OCKUIbKH Yy Billl 40
pokiB A. Peman mnepeiimoB mnpaitoBaTd 10 JIbBIBCBKOrO yHIBEPCUTETY 1 BCl CBOi
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300pu mepenaB o repOapito yHiBepcuTeTy. HaykoBenp ImiaHyBaB OMUCATH LTy
HU3KY HOBHX JUIsl HAYKH BUJIB HAa OCHOBI CBOiX 300piB. [ neskux 3 HUX 1€ 0yso
3MIIACHEHO 1 PO 1€ MU Mucaiu y cBoil poboTi (Xmuts, Mamuyp, Konapatiok, 2013).
[Ipote, craTyc YacTUHHM TaKCOHIB MOXOMOJIOHUX, 3ampONOHOBaHUX PemaHOM, SK
HOBI JJI1 HAyKH, JIOCI 3aJIMIIA€ThCS HE3 ICOBAHWMM, CIUCKUA 1 OMHMCH LIHMX 3pa3KiB
Hikonn He Oynum HuM omyOmnikoBaHi (Dixon, Gepp, 1923; Ochyra, Pbécs, 1992).
[ToBHu# 301p HasiBHOT 1H(OpMaIi 1 TPOBEICHHS KPUTUYHOIO aHaIi3y aBTEHTUYHHUX
3pa3KiB OKpPEMHUX BHIIB CEpell BEIUKOI KOJeKiii moxomomionux A. Pemana 3
[linennoi Adpuxku B LW pae crnojiBaHHS 3allOBHUTH BKa3aHy IIPOTrajuHy.
BuBueHHs momupeHHs MUX 3pa3KiB y IHIIUX repOapisix CBTY — II€ OJIMH 3 KPOKIB JI0
BUPIIICHHS TOCTABJICHOTO 3aBAaHHS.

Hoxtop AntoHi Peman (Antoni Rehman, Anton Rehmann) (1840 - 1917) Oys
3HaHUM TeorpadoM i1 6oTaHikoM. Asie B icTOpii cBITOBOi Hayku A. PeMaH BinoMuid,
TOJIOBHUM YUHOM, K BHJIQTHUW MaHAPIBHUK, aBTOP BEIMYE3HOI KOJEKI[ii POCIUH
(Mirek, Zemanek, 1990). 3aranom #oro 300pu ckiaaarTh 61u3bko 120 Tuc. 3pa3kiB
CYIMHHUX pociuH 1 Mmaiixke 11 Tuc. 3paskiB MoxiB (3aryiabchkui, 3emanek, 2001).
YactuHa nux wMartepianiB Oyna mpojaHa CaMUM KOJIEKTOPOM I TOKPUTTS
eKCIEeUUINHUX BHUTpAT, YacTHMHA IMepelaHa KOoJeraM-HayKOBLSM JJii BUBYEHHS.
30KpeMa, BENMKY KUIbKICTh repOapHUX 3pa3kiB MiBACHHOAPPUKAHCHKUX POCIUH
A. PemaHn mepenaB cBoemy Jpyrosi mBeinapcbkomy 6otaniky E. byacke (Edmond
Boissier (1810-1885)), skuii BukopucTtaB ix y cBoiii mpami Flora orientalis, 1o
nyonikyBanacs B JKeneBi y 1867-1884 pp., cymn. 1888 p. (Olszewicz, 1972).
3aranom, 3a ganumu M. 3aryiabcbkoro 1 A. 3eMaHek, L1 300pU MICTATBCA Y
25 repOapisix CBITY.

[Tig gac cBoix excnenuuii go IliBgeHHoi Adgpuku A. PemaH gocniikyBaB He
JIMIIE POCIIMHHUN CBIT 1 (pi3uko-reorpadiyHi 3aKOHOMIPHOCTI HOro MOIUPEHHS, a i
reoJjioriyHy OyZoBYy LKMX c1a00 BUBYEHHMX Ha TOM 4ac perioHiB KOHTUHEHTY. [Ipo mi
eKCTeAUIlli MU BXKe MHUCAIH Y CBOiX poboTrax (Xminb, TacenkeBuu, 2014). 3i6panuii
TaM repbapuuii Mmatepian mictuB 6au3bko 3 000 BuaiB (10 Tuc. 3paskiB), 3 skux 500
BuaiB — Moxu (Codd, Gunn, 1982). Ilicns nosepuenns 3 IliBaenHoi Adpuku,
HaBecHi 1877 poky, Buenuil BinOyB a0 KopomiBchkux OoTaniunux caniB B K'to
(Royal Botanic Gardens, Kew), ne aBa Micsiii mpaitoBaB HajJl BU3HAYCHHSM 3Pa3KiB
CBOT0 a)pUKaHCHKOTO repOapito, BKIIOYAIOYM KUJIbKA COTEHb HEBIJOMHUX JIO IIHOTO
gacy BHJIB, 0cobimBO MoxiB 1 mamoporteit (Olszewicz, 1972; Zemanek, 1997).
Yactuny 300piB miBaeHHOAPpUKAHCHKUX MOXIB A. PeMaH mepenaB Ha BU3HAUYCHHS
BiloMoMYy HiMerbkoMy Opiosiory K. Mronepy (Miiller Karl [Carl] (1818-1899)).

VYV 1892-93 pokax mna repOapito boraniunoro camy i boraniunoro mysero
bepnin-Jlanem (B) (Botanischer Garten und Botanisches Museum Berlin-Dahlem
(Himeuunna) Oyna 3akyrieHa y A. Pemana oro kosekilis MoxiB, a y 1899 por,
micast cmepti K. Mronepa — 1 #ioro Opiosioriunuii repOapiif, B skomy Oyia BeIuka
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KUIBKICTB 3pa3kiB, nepenanux nomy A. Pemanom. Ilin wac [pyroi cBiToBOi BiiHU
(y 1943 poui) 6uibna yactuHa repbapito Mysero B bepiini Oyna 3uumena. Yactuna
3pa3kiB, B TOMY UYHCJIl 1 MOXIB, 30eperiacsi 3aBISKd TOMY, IO MaTepiajiu
nepenaBanucs B iHII repOapii. 3okpema, K. Mromnep 6arato maTtepiaiy nepeaaBaB
ceoemy apyroBi Kapmy Ilmiedaxe (Karl Schliephacke (1834-1913), yus kosexiis
3apa3 30epiraetbcsi B yHiBepcuteri €Hu iMeni @pigpixa [Humnepa (Friedrich-
Schiller-Universitit Jena (JE) (Himeuuuna). 3 miTepaTypHHX JKEpesl BiOMO, IO
30o0pu OpioditiB A. Pemana 3yctpivaroteess B boraniunomy camy Meiice (Botanic
Garden Meise (BR) (benbrisi), B yHiBepcuteti Lltopuxy (Universitit Zirich (Z)
(IIseitmapist), B my3ei Onbeni (Albany Museum (GRA) (I'pexemcrayn, I1AP), B
yniBepcuteti Keitnrayna (University of Cape Town (BOL) (Poune6om, ITAP), y
HamionanbHomy 1HcTUTYT1 OlopizHoMaHiTTs (South African National Biodiversity
Institute (NH) (Hyp6an, I1AP), (PRE) (Ilpetopia, IIAP) (Magill, 1980; Stafleu,
Cowan, 1983).

[Ipamtoroun 3 GoTaHiuHMMH Oazamu jgaHux — Jstor 1 Virtual Herbarium, mu
BUSBIIIH, 110 3pa3ku MOXiB A. Pemana 3 IliBnenHoi AGpuku HaBOAATHCS 1 IS THIIMX
repOapiiB CBITY:

W — Naturhistorisches Museum Wien (Binens, ABctpis);

H — University of Helsinki (I'enbcinki, ®innganmais);

P — Muséum National d'Histoire Naturelle (ITapux, ®@paniis);

S — Swedish Museum of Natural History (Ctokronsm, I1IBerris);

BM — The Natural History Museum (JIonnoH, Benukobputanis);

JE — Friedrich-Schiller-Universitit Jena (€na, Himeuuuna);

F— Field Museum of Natural History (Uukaro, Iimminoiic, CIIIA);

E — Royal Botanic Garden Edinburgh (Eaun0ypr, Benuko6puranis);

NYBG — The New York Botanical Garden (Hsro-Hopk, CIIIA);

KinbkicTh 1MX 3pa3kiB B yciX repOapisix CTaHOBUTH TPOXH Ouibie TpeTHuHH (31
%) Bin Tux, mo 30epiratotecss B LW. MoxIHMBO HE BCl 3pa3Ku MOXOMOAIOHHX A.
Pemana 3 IliBnenHoi Adpuku, siki € B HaBEACHUX repoOapisx, MoTpanuid 10 0asu.
[Ipore cmin Big3HauuTH, mo B 0a3i Index Herbariorum mixg miakom “Important
collections”, 1e HaBOJATHCS MPI3BUILA KOJIEKTOPIB, 3 yCIX HaBEJAEHUX repOapiis, a ix
16, npi3Bumie A. PemaHna 3ragyetbes anig qBox rep6apiiB — Liopuxy (Z2) 1 [petopii
(PRE). ToMy Mu pHITyCKaeMO, IO L€ PO3pi3HEH1 300pH, a LLTICHOT KOJIEKI[1i HEMaE.

VY 1899 poui BueHuil nonapyBaB JIbBIBCBKOMY YHIBEPCHUTETY MJisi MY3€I0
kadenpu OotaHiku repbOapni 300pu 3 Llentpanshoi 1 CximHoi €Bpornu, a TaKoXK 1
Moxu 3 monopoxi no IliBgenHoi Adpuku. Takux 300piB HEeMae xkoieH repOapii
city (Olszewicz, 1972). ¥ 2013 Buiinuia poborta npo Kojekijito MoxiB A. Pemana B
LW (XMminb Ta iH., 2013), B siKkiii 3a3HaU€HO, 1110, HA CHOTOJIHIIIHIN JeHb, MaTepiaau
BIIOPSIIKOBAHI 1 30epiratoThcs y AepeB'sHux madax B KopoOkax. BriopsiakyBaHHS 1i€i
Kojiekuii posnoyanocs y 1990-Tux pokax MHUHYJIOrO CTOJITTS: KOXKEH 3pa3ok 13
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ra3eTHoi “‘copouku” OyB NepeKyaleHui y OKpeMUM MakeT, Ha SKOMY HpPUKpIIUIeHa
eTuKeTka. BBaxanocs, mo ue Bci 30opu MoxiB A. Pemana 3 IliBgennoi Appuku. ¥
2011-2012 pokax Gyo BimHaiijeHO pelITy HelepeknaaeHux 300piB. Ix nepexnamy B
MaKeTH, MNPUKICITN HasBHI €THMKETKH 1 pPO3MICTUIM B KOpoOku. BciMm 3paskam
npucBoeHi iHBeHTapHl HoMepu. Illogo etuketok, To A. PemMan KopucTtyBaBcs
KUIbKOMB THUIIAMH: YAaCTWHA HANUCaH1 BiJ pyKd 3 mo3Haukoro Dr. A. Rehman: Musci
austro-africani cont., HOMEp 13 cepil €KCUKaT, Ha3Ba BUIY, MaKCUMaJbHO IOBHA
iHpopmarllis npo micie 300py; IHIIT — TUNOrPadChKi €TUKETKH 13 3arojOBKOM
Dr. A. Rehman: Musci austro-africani (1875-77), py4kor BIHCaHi HOMep 13 cepii
eKCHKaT, Ha3Ba BUIY, iH(oOpMaIlis rmpo micie 300py. HesHauna yactuHa 3pa3kiB Mae
JUIIe HOMEP 1 BIJ pyKH HalMCaHy 4acTO HEMOBHY iH(popmalito. € mnepeiik 3pa3Kis,
Kl HE MalOTh €THKETOK, BCEpPEAWHI MaKeTy € HemoBHa iHopmalig. [lum 3paszkam
IHBEHTapH1 HOMEPHU HE MPUCBOIOBAIIUCH.

Konekiiss HapaxoBye 678 3paskiB, 3 skux 608 — erukeroBaHi. Bemerbes
aKTMBHA po0OTa MO OmpalroBaHHIO MoxonoaioHux A. Pemana 3 [liBnennoi Adpuku,
OCKUIbKMA KOJIEKLIS MICTUTh 3HAYHY KUIbKICTh ABTEHTUYHUX 3pa3KiB 1 MOXKe
CIIyI'YBaTH HAyKOBISIM CBITY JJIi 0ararbOX CHUCTEMAaTHMYHUX 1 (QIOPUCTHUYHHUX
JTOCIIIKEHb.

3rigHo 13 310paHoro HaMu 1H(GOPMAIlIEI0, MU MOXXEMO CTBEPKYBATH, 10 3pa3KU
MoxiB A. Pemana 3 IliBnenHoi Adpuku 3Haxonatbest y 16 repbapisx pi3HUX KpaiH
city. [Ipuyomy, Mu pumyckaemo, 110, B OCHOBHOMY, IIe OKpeMi 300pH, a HUTICHOT
konekuii Hemae. Konekuis, sika 30epiraetbesi B repoapii JIbBIBCbKOI0 YHIBEPCUTETY
(LW) € mnaminoBnimow. BoaHoudac, 3a momomoror 6a3 ganux JStor 1 Virtual
Herbarium mMu BigcnigkoBYBaiM KUIBKICHUN CKJIaja 3pa3KiB 1 BCTAHOBIJIM, IO BiH
cTaHOBUTH TpeTio yacTtuHy (31 %) Bim Tux, mio 30epiratorsics B LW. Tlonanbmiumii
HOMEHKJIATYPHO-TAaKCOHOMIYHMHN aHajli3 3pa3KiB MOXOIOJIOHMX 3 KOJIEKIi A.
Pemana nmacte 3MOry BCTAaHOBUTH iX Cy4acHUM TakCOHOMIYHMM ctartyc. OTxe, MU
3MOKEMO OIIIHUTH PENpPEe3CHTAaTUBHICTh KoJIeKIlli Moxonomaionux A. Pemana B LW
CTOCOBHO 300piB Moxonoi0HuX A. Pemana, siki 30epiratoTbCs y HIIUX TepOapisx.
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YK 582.682 (438+474+476) “18”
HInga H.M.

IHepuui ¢iToreorpadiuni Ta Jikapo3HaB4i JaHi 100 NPEACTABHUKIB POAY
Papaver (Papaveraceae) Cxinnoi €sponu B npausx K.E. Kinioepa (XVIII crt.)

Inemumym 6omanixu im. M.I'. Xonoonoeo HAH Yxpainu, Yxkpaina

Hapeneni pesynbpTaTd HOCHIKEHb Tpaik 1 repOapito (paHIy3bKOTO MEAHWKa Ta
ooranika XK.E. XKimibepa (XVIII cr.), sxuii nepmuM Ha Teputopii Benmukoro KHs31BCTBa
JIUTOBCHKOrO BHMBYAB CHCTEMATHMYHUN CKJIAJ Ta BUKOPUCTAHHS MPEICTaBHUKIB POJIY
Papaver (Papaveraceae).

[IpuBeneHs! pe3yabTaThl UCCIEIOBAHUN TPYAOB U repbapus (PppaHIy3cKOro Meauka u
6oranuka JK.E. Xumubepa (XVIII B.), koTopblii nepBbIM Ha Tepputopun Benmukoro
KHsDKecTBa JIUTOBCKOrO —HMcCclefoBall CHUCTEMAaTHMYECKUH COCTaB M HMCHOJIb30BaHUE
npeactaBurtene pona Papaver (Papaveraceae).

In the paper presents the results of investigation of the monographs and herbarium of
the French physician and botanist J.E. Gilibert (XVIII century), that was the first of scientist
who studied the taxonomical composition and use of the species of the genus Papaver
(Papaveraceae) in the Grand Duchy of Lithuania.

Kuarouogi cioBa: Papaver, Cxiona €epona, JK.E. )Kinibep

o cepenunn XVIII cT. 60TaHiuHI TOCHIIKEHHS Oy MEepeBaXHO HAINpaBIIEHI
Ha 3’SICYBaHHS JIIKAPCbKUX BIACTUBOCTEN POCIHMH Ta 3aCTOCYBAHHS iX y MEIUIIMHI.
Po6otu K. Jlinnes, 1 B nepury uepry «Species Plantarumy» (1753), ctanu moTyxHum
MOIITOBXOM JI0 BHUOKpPEMJIEHHS OOTaHIKH, K CaMOCTIHHOI HAyKOBOi AMCIUILTIHH.
OpHuM 3 BUCHHX, SIKMI CBOIMM MpaIsIMU 1 KUTTSIM BIJCTOIOBAB 1€ Ha MPAKTHIll OyB
¢bpaniy3skuii nikap 1 0otanik XK.E. Kinibep (Jean Emmanuel Gilibert, 1741 — 1814).
B icropii MeaMIMHM BiH Ha3aBXIW 3aJUIIUTHCS 3aCHOBHUKOM KopomiBchkoi
Meau4yHoi mKoau B ['pomHo Ta MeauuHoro (axynbrery BiulbHEHCHKOTO
yHiBepcuTeTy. Bin OyB oHUM 3 nepiux JikapiB Benukoro kHs3iBcTBa JIMTOBCHKOTO
(BKJI), skuii po3BuUBaB Tepamilo, MENIaTpilo, AaKyIIepCTBO, TIHEKOJOTIO,
€niIeMIOJIOT1I0, TIFl€EHY Ta BIB MPOCBITHUIBKY POOOTY cepell HaceleHHS Yy Uid
yactuHi €Bponu. Jlocmimkyoun kopucHi BiacTuBocTi pociud, K.E. XKinibep
BOJHOYAC poOMB HAYKOBI 3allMCH IMOAO 1CTOpIi, apxeoiorii, eTHorpadii, reosorii,
penbedy, KIiMaTy, BUKOMHMX PEINTOK, (bIOpH Ta (ayHHM IUX 3eMenb. Moro mepy
HAJEXUTh 22 KHUTH 1 oHa] 140 iHIIUX APYKOBAHUX POOIT 3 MEAUIIMHU Ta OOTaHIKU
[3,6, 11].

Ha cepeauny XVIII cr. IliBHiuHO-CxigHa €Bpomna B Mexax BKIJI Oyna Taka
cama «terra incognita” B OoTaHIYHOMY IulaHi, ik Jlarmanmist, poCIUHHUN CBIT SIKOi
Brepme Bupuap K. Jlinmeit, un Cubip, duopy skoro mocmimxysas M. I'menin. Ha
nmovaTok npupoao3naBunx po3Binok JXK.E. XKinibepa (3 1775 p.) npo pocIuHHUIA CBIT
1i€i yacTUHW €BpONM ICHYBaJIM YK€ YypUBYACTI, 4yacoM (aHTaCTH4HI NaHi, SKi
yepnanuchk 3 npanb Loésel, Mentzel, J. Breynius, d’Helving, Vulf (Wulf) Ta
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Roiger. lle Oynm mepeBa)kHO HIMELbKI MEIUKH, SKI MPaLIOBaIM HA TEPUTOPIi
Hentpansuoi 1 Cxiguoi ok, Hanpukiaja, B okoaunax Jlanmura (tenep [ maHChK,
[Tonwmia) Ta Kenircoepra (tenep Kanininrpan, Pociiickka @enepartist) [9]. Xoua Ha
Cxin Big BKJI icHyBaB 1e oAuMH MOTY>XHUW HayKOBUW ocepenok — Pociiicbka
akajemis Hayk (3acHoBaHa y 1724), aie mnpeacTaBHUKU 1€l MIKOJU HE
JoCHifKyBanu naHi Teputopii. Ix ysara B Toil uac 6yna npukyTa fo IliBHOui
ta Cxony Pocii, kyau HampaBisiucss BeauKi KoMIuieKcH1 ekcrnenuuii [4]. Tox
NPUCTYNUBIIUA 10 poOOTH 3a KOHTPAKTOM Ha mocaji npodecopa MEJUIIMHU Y
BKJI XK.E. XKiniGep Bxke B mepumuii pik B okoauusx ['poano 316paB yci BUIH,
[0 3rajyBajiuch B poOoTax momepeaHukiB [8, 9]. Husky nukopociux BHUIIB BiH
nepeHic 10 OOTaHIYHUX caJliB, SIKI caM cTBopuB y ['poaHo Ta BuibHO, a iHIIY —
3adikCyBaB y BUIJISAI repOapito, YacTMHA SKOTO JIO Temep 30epiraeTbCs y
HamionanbHomy repOapii Ykpainu (KW) B Inctutyri Oortaniku HAH VYkpainu
(KuiB). IIi 300pu moxonsth 3 okouuils benocroka, BapmaBu (3apa3 Ilombia),
I'ponno, bpecra, Hecsixka, HoBorpynka, lllopcu, Bimnesa (3apa3 binopycs), BinbHa,
binoi Baku, Mepaua, Tpoka (3apa3 JlutBa). Ha oCHOBI CBOiX JOCIII>)KECHb
XK.E. Kinibep ny6nikye «Flora Lituanica Inchoata...» (1781 — 1782) [7], saxa 1 1o
CBOT'O/IH1 € BIANPaBHOIO poOoTOr0 s OoTaHikiB JIuTBM Ta binmopyci. 3a HEMOBHUX
JeB’SITh POKIB mpalll Ha TUuToBChbKUX 3eMysix JK.E. XKinibepom Oyiio onrcano 6113bK0
700 HOBHX TaKCOHIB CYAMHHUX pOCIMH. XoO4Ya Ha Temep OUIBLIICTh 3 HHUX
pPO3IJIAAIOTECS  SIK CHHOHIMHM Ta IIHHICTh POOOTHM BYEHOro BIJ I[LOTO HE
3MEHIIIYEThCSI.

Cepen BHAIB, IO BHUKJIUKAJIM HEe aOW SKUA NpPaKTUYHUN 1HTEpec s
XK.E. Kinibepa Oynu npeacraBuuku pony Papaver (Papaveraceae) i B miepury
yepry P. somniferum L. Pigm Mak — cepea3eMHOMOPCHKOTO MOXOJKEHHS, BiH
HapaxoBye 80 — 100 BuaiB 0qHO- Ta 6araTopiuHUX TpaB MEPEBAKHO MOMIPHUX
Ta CyOTpPONIYHUX HIUPOT, AKi 3pOCTAIOTh B CTEMAax, HAMIBIYCTENIAX 1 MyCTENIsIX
€Bpazii, I[liBHiunoi Adpuku Ta IliBHIuHOT Amepuku. Mak — oxHa 3
HallJaBHIIKUX KYJIbTYp, WO BUpomyBanach y Cxiauiit 1 Ilepeaniit A3ii Ta
[liBgennit €Bpomni [5]. Sk cBig4aTh apXeoJIOTIUYHI 3HAaXiAKK HOTO MOCIBU
BiZoMI 11e 3 KiHls bpoH3u. 3 naBHUHU W€ MpaKTHKa BUKOPUCTAHHS BUTSIKOK 1
MaKOBOTO COKY B MEJIHMIMHI B SIKOCTI 3HEOOJIIOBAJIBLHOTO Ta cHoniiHOro. o
CbOTOJIH1 B (papMakomnesX HU3KM KpaiH 3aJIMIIAI0THCS CEPEeAHBOBIYHI MPOMUCHU
o0 cKJIaAay sSKuX BXoauTh Mak. KynbTypa BuKOpUCTaHHA Maky (0coOJUBO
P. somniferum), 6yJ1a nepeHeceHa B X c¢r. nmo Kwuraw, ne Mana Ttam
KaTaCTpoqanl HacJliIKu, 00 KYypiHHS Maky MPU3BEJIO J10 CTleKoro pocTy
HapKOMaHll B KpaiHi 1 3a ii mexamu. B ocrtanni 100 pokiB us mnpobGiema
CTPIMKO Mepeuia 3 By3bKoi 00J1acTi ncuxiatpii, 10 3arajibHO COLIAJIbHOT 0111
[1]. B kyabTypi 0anTo-cioB’SHCHKUX HapoJiB MaK 3/laBHa Ma€ XapyoBe,
MEJWYHE, €CTeTUYHE Ta OOpsioBe 3HAUYeHHS. Tak BiH BUKOPUCTOBYETHCHA SIK
IiHHa XapuyoBa Jo0aBKa 10 cTpaB, 3aiiMae BaXxJIMBE MICIe B MPaKTHUIIl
HapOJAHOI MEJUIIUHU, € €CTETUYHOIO CKJIAJIOBOIO Y CUCTEMI BIJHOCHUH ,,JTIOIUHA-
npupoaa”, ciyrye o0OOB’S3KOBUM €JIE€MEHTOM HHU3KU OOpsAdIB Ta pPUTYaiB,
HaNpUKIaJ, BUKJIUMKAHHS JOINYy, TraJaHHSIX, BECUIBHUX Ta MOXOBaJIbHUX
1epeMoHiii, Tomro [2].
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[IpoBoauBmu cBoi OoTaHiuHi po3Biaku y 1775 — 1783 pokax
XK.E. Kinibep 3BUuUaliHO MNOPIBHIOBAB BIJOMY HOMY €BpomeHChKY ¢opy 3
MICIIEBOIO 1 TpaJaUIlil0 BUKOPUCTAHHS MaKy B 3aximHid ta [liBnenHit €Bpormi 3
TUM, 10 BiH moOauyuB y mexax BKJL. Bci cBoi cmocTepeeHHs AOCHTITHUK
BUKJaB Ha ctopinkax «Flora Lituanica Inchoata...» (1781 — 1782) Ta B «Histoire
des Plantes d’Europe...» (1806) [7, 8]. ¥ nmux pob6oTax BiH 3rajye BiCIM BUIIB MaKy,
YOTUPU 3 SKUX omnucye Brepiie: Papaver argemone L., P. atropurpureum Gilib.,
P. breviflorum Gilib., P. clavatum Gilib., P. dubium L., P. glabrum Gilib., P. rhoeas
L., P. somniferum L. 3 Touku 30py cydacHoi cuctremaTuku onucani JXK.E. XKinibepom
BUIM HE PO3IVIANAIOTHCS K CAMOCTIiiHI. IX JiarHo3u (aKTHYHO € PO3MIUPEHUMH i
JIOTIOBHEHUMH OIMCaMU JIIHHEIBCbKUX BUNIB P. argemone (= P. clavatum), P. dubium
(= P. breviflorum), P. rhoeas (= P. atropurpureum) ta P. somniferum (= P. glabrum).
Tomy 3anpononosani K.E. XKinibepom Ha3Bu MOXYTh OyTH BiJIHECEH1 A0 KaTeropii
,nomen superfluum”. B imeHHi# konekiii (paHily3pKOro HAyKOBIIS, 1110 30€piraeThes
B KW, He 3HaliIeHO >KOAHOTO 31 3pa3KiB Ha OCHOBI1 SIKMX OyJu 3po0JieHI aBTOPCHKI
ornucu. Beboro B kosekiii 30epiraerbest 20 apkymriB 9 BuaiB Maky 3 €Bponu ta A3sii,
3 Hux 3 Teputopii BKJI — 9. Tlpuyomy 5 repbapHuX apKylliB MICTSATh POCIUHU 3
['ponnencrkoro 1 BinbHEHCHKOro OOTAaHIYHMX CaJiB, a peliTa — MPEeJACTABHUKU
npupoaHoi ¢uopu okomunps ['poano: P. argemone (KW 000087013), P. dubium
(KW 000087015), P. rhoeas (KW 000087014), P. somniferum (KW 000087012).
Sk B TeKCTI ApyKoBaHUX poOIT [7, 8], Tak 1 HA 3pa3Kax € MPUMITKHU aBTOpPa, 100
MOIIMPEHHS Ta BUKOPUCTAHHS LUX BUJIIB B TorovyacHii JIuTsi.

Tax B HoTaTkax no omwucy P. glabrum, sixkuii € cuHOHIMOM P. somniferum,
XK.E. Kunibep noxae 310pany Hum (pitoreorpadiuyny Ta Jikapo3HaBuy iHGOpMaIliio.
Bin nume, mo B JIWTBI Mak OnMidHUNA KYJIbTUBYETHCS Y BENUKIN KUIBKOCTI, IPUUOMY
YyacTHHA HOro € camocieM. MakoBHI CIK XOo4Ya 1 BUAUIIETHCSA B 3HAYHIN KIUIBKOCTI 3
JUCTS 1 KOpOOOYOK, ajie Ma€ HU3bKY KOHIIEHTPAIIII0 CHOJMIMHUX PEYOBUH, TOMY 1032
IUIsL 3aCTOCYyBaHHA Mae O0ytu Ouibmioro. [lopiBHiooun 3 @dpaHIi€lo aBTOp BiAMIYAe
Toi (hakT, mo nepeBaxHa OuUTbIIICT, Maky B BKJI Bupouryerbest 3 METOI0 BKUBAHHS
B Ky, a HE JUIsl MeJUYHUX noTped. MicieBl Jikapi Ta MUIATEN1 TYT BUKOPUCTOBYIOTh
KBITH, KOPOOOYKM 1 CIK MPU PIZHUX TOCTPUX 1 XPOHIYHUX 3aXBOPIOBAHHAX, 1100
1M030aBUTH 0OJIIO MaIlieHTIB, 0co0auBO B HiuHu vac. XK.E. KuniGep Harosomye 1 Ha
MEJIOHOCHIM BJIACTUBOCTI MaKy, SIKWW aKTHBHO BIABIAYIOTH OJKONHM. 3 repbapHOro
mucta KW 000087012 BigoMo, 110 1aHUN BUJ 3BUYAMHO KYJbTUBYETHCS Ha MOISAX
HaBkoJio ['poano (,,papaver somniferum communis in arvis culti circa Grodnam”).

VY nmpumiTkax A0 OMUCY II€ OJHOTO HOBOTO BUAY P. atropurpureum, 110
inentuunuii P. rhoeas, XK.E. XKinibep 3a3nauae, mo 1en oz[HopquHK SIKAW IBITE B
JIMTIHI, 3pOCTAa€ Ha MOJAX MDK iHIIMMH C/T KynbTypamu. Moro rycrtuii cik MicTHTh
HApKOTHYHI PEYOBHUHHU, TIpKMM Ha CMaK 1 BUKJIMKae Hyaory. Hacrtiii 3 KBiTIB
3aCTOCOBY€EThCS 0€3 BIKOBHX OOMEXKEHb sIK 3HEOOI0BajbHE MPU XBOpoOax ropia ta
IJIEBPUTI, TIPU AU3EHTEPIi, 4acTO BiH €(EKTUBHUIA MPU NUTYHKOBUX KOJiKax. [HIIUH
ONHOPIYHUK — P. clavatum, sxuii JOCIITHUK OMUCAB B SIKOCTI CAMOCTIMHOTO BUIY Y
mexax P. argemone nnsa ¢nopu BKII, 3a cnocrepexxennsmu JK.E. XKinibepa
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IcTopis Gionorit

3BHUYAHO POCTE Ha MAPOBUX MOJISIX B OKOIUIAX ['poanHo. Sk 1 B monepeHbOro BUAY
CIK POCIIMHU TIpKUH 1 HyJOTHHIA.

[Ipo P. breviflorum, sxuit XX.E. XKinibep BUOKpeMHUB SK CaMOCTIMHHI BUJ B
Mexax P. dubium, BIH mnuiie, mo el OAHOPIYHUK, AYXKE YaCTO 3YCTPIYAE€ThCS HA
Mexax MK nojsiMu Outst ['pogHo, KBITYI0UHM B YepBHI. SIK 1y HonepeHiX BUIIB HOTro
CIK Jy’Ke TipKui Ha cMak Ta HyAoTHUU. L{ikaBuM € Toil ¢akr, 10 aBTOp MEPIINM 3
0O0TaHIKIB BiIMIYa€ iCHYBaHHs OUIOKBITKOBOI PI3HOBUIHOCTI isi P. dubium, ane He
onucye ii sk okpemuit takcoH. Jlume y 1864 mBeitnapcskuit 6otanik [LE. Byacbe
3anpornionye ais Hei Ha3By P. dubium L. var. albiflorum Boiss., omucaBim 1ei
pi3HOBHI 3a 3paskamu 3 rip Makegonii. V 1906 I.K. ITauocbkuii 3amporoHye
PO3MIISLAATH 111 POCIUHM B IKOCT1 okpemoro Buny — P. albiflorum (Boiss.) Paczoski.

Orxe, y XVIII ct. B podoTax XK.E. XKinibepa Brnepiie HaBeJeHO CUCTEMATUYHUN
cknan poay Papaver nns teputopii BKJI. Xoua Buam ommcaHi aBTOpoM 3apa3 He
PO3IJIAIAI0THCS CAMOCTIMHUMU, @ € CHHOHIMAMU BXK€ BIIOMHX, Ta B OMHCax 0 HUX
BIIEpIIE JJI HAyKU HaBEJIEH1 JaH1 PO MOIIKUPEHHS Ta BUKOPUCTAHHS MaKiB y Me)Xax
i€l yacTuHU €Bponu. ABTOp MEPIINM 3BEpTa€ yBary, 0 Ha BIAMIHY Bia 3ax1AHOI Ta
[liBnenHoi €Bponu y OanTIHCHKUX Ta CJIOB’SHCHKUX HApOJiB Mak B MEpIIY 4Yepry
BUKOPHUCTOBYETHCS SIK XapuoBa pOCIMHA.
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KOD UKD 3.37
Baranowski Artur

Short tests as a motivation factor in learning

Wydziat Biologii i Nauk o Srodowisku, Uniwersytet Kardynata Stefana Wyszyrskiego
w Warszawie, Poland

The main purpose of the research is to examine possible difference in getting progress
between two groups of students who were motivated to study and learn by short test
treatment every three lessons. After 6 months of experiment and taking into account the
progress the two groups of students (experimental and control group) were done, this work
provides that short tests treatment positively affects students motivation towards learning
and these students reach better results in many skills.

Key words: motivation, short tests, teaching,

Introduction

A general overview of theories

The study of motivation is the exploration of the energization and direction of
behaviour. Psychological theories are motivational theories only insofar as they
address these two aspects of behaviour (Deci & Ryan 1985).

Human beings can be engaged and proactive, alternatively, alienated and mainly
passive as a function of the social conditions. The fullest representations of humanity
show people to be vital, curious and self-motivated. At their best, they are inspired
and agentic, extend themselves; striving to learn; apply their talents responsibly and
master new skills. That most people show considerable agency, effort and
commitment in their lives. In fact, to be more normative than exceptional, suggesting
some very persistent features and positive of human nature. Organismic metatheory
that highlights the importance of humans evolved inner resources for personality
development and behavioural self-regulation (Ryan, Kuhl & Deci, 1997). Thus, its
arena is the investigation of people inherent growth tendencies and innate
psychological needs. That are the basis for their self-motivation and personality
integration.

Motivation theories are built on a set of assumptions about the nature of people
and about the factors and aims that give impetus to action. There are two views
mechanistic and organismic. Mechanistic theories tend to view the human organism
as passive, whereas organismic theories tend to view the organism as active (Deci &
Ryan, 1985). Short-term goals are the steppingstones to the long-term goals, while
long-term goals keep behaviour directed toward an ultimate target (Alderman, 1999).
Bandura and Schunk's researches (Bandura & Schunk, 1981) on proximal motivation
indicated that this subdivision of short-term goals will help students to Progress. They
stated that self-motivation could be the best to create and sustain by attainable sub-
goals which can lead to the larger goals.

In the literature we can find many different theories explaining the role of
motivation it plays in learning and its generally speaking ‘environment’. Here we can
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list a goal orientation theory where the importance is attached to developing new
skills in different way than in performance goals, when a concern with having one’s
ability judged is the matter. And the process of learning is valued and the attainment
of mastery depends on effort (Ames & Archer, 1988). Self-efficacy is another theory
and it affects some of the factors that predict motivation. According to Bandura
(Bandura, 1982), self-efficacy is a self-judgment of one's ability to perform a given
task. However, a high degree of self-efficacy in one domain it does not necessarily
transfer to other areas of endeavour. High self-efficacy positively affects performance
and this will in turn enhance self-efficacy. Attribution theory is the study of how
individuals explain events in their lives (Bruning, Schraw & Ronning, 1999).
Knowing learners' attributional beliefs can help instructors to address the value of
effort. Weiner (Weiner, 1979) proposed that attribution can be explained through a
three-dimensional classification of causality, with each class expressed in a
continuum linking extremes. Some independent learners require little attention from
their teachers. They know how to adopt learning strategies, they understand their
competencies in specific domains, and will commit to their academic goals. These
students have volition and can be described as self-regulated learners (Zimmerman,
1989). Maslow's Hierarchy (Maslow, 1970) of needs stresses personal growth and
development. Goals are set to satisfy needs. Psychologist Abraham Maslow
developed the Hierarchy of Needs to classify human needs into five general
categories: physical needs, safety/security needs, belongingness/love needs, esteem
needs, self-actualization (Maslow, 1970). Most theories of motivation reflect these
concerns by viewing motivation as a unitary phenomenon. People’s motivation varies
not only in the level of motivation but also in the orientation of the motivation. In
Self-Determination Theory (SDT) (Deci & Ryan, 1985) it is distinguished between
different types of motivation based on the reasons that give to an action. Self-
determination is a quality of human functioning that involves the experience of
choice as well as need. Influences on student learning in an academic environment
can be numerous and contradictory and it is a concern of developmental theory.
Determining the accuracy and relevance of information from teachers, friends, and
classroom materials can be overwhelming. Which classroom features an individual
student attends to depends, in part, on what that student values and prioritizes
(Burross & Mccaslin, 2009). Intrinsic and extrinsic types of motivation have been
widely studied, and the distinction between them has shed important light on both
developmental and educational practices. Educational psychology has identified two
basic classifications of motivation - intrinsic and extrinsic. Intrinsic motivation
remains as well an important construct, reflecting the natural human propensity to
learn and assimilate. Intrinsic motivation arises from a desire to learn a topic due to
its inherent interests, for self-fulfillment, enjoyment and to achieve a mastery of the
subject. On the other hand, extrinsic motivation is motivation to perform and succeed
for the sake of accomplishing a specific result or outcome. Students who are very
grade-oriented are extrinsically motivated, whereas students who seem to truly
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embrace their work and take a genuine interest in it are intrinsically motivated.
However, extrinsic motivation is argued to vary considerably in its relative autonomy
and thus can either reflect external control or true self-regulation. It is also called a
self-determination theory what is mentioned earlier (Ryan & Deci, 2000).

Students will be motivated if they feel safe, secure, and that they belong
(Hanson, 1998). Teachers encourage the development of a sense of community in
their classroom when they model interpersonal concern, nurture student autonomy
and self-direction, encourage student thinking, and facilitate student collaboration
(Martinez, Perez & Cook, 1998). Students with a strong learning goal orientation are
less likely to allow motivational problems, such as boredom, distractions, and
increasingly difficult tasks, to prevent them from completing their required
schoolwork (Wolters & Rosenthal 2000). It is known that highly motivated learners
are internally compelled to learn. In a truly motivating classroom, students approach
learning willingly because they view it as personally significant. There are scientists
who (Ames, 1992; Lepper & Hodell, 1989) suggest some strategies to increase
students' classroom motivation. These strategies were termed as: choice, challenge,
control, collaboration, constructing meaning, and consequences (Turner & Paris,
1995). What is important to remember, applying motivation to instructional design
that these strategies are extremely flexible and can be modified and adapted as
needed. Motivation can be considered as a process of helping both teachers and
students to find new ideas or in different words new ways of organizing that which is
learnt. Anxiety tends to interfere with learning and achievement (Brosnan, 1998;
Stipek, 2002). Students low in anxiety tend to accept moderate risks. Those high in
anxiety are drawn to extremely low or very high risks. High levels of anxiety greatly
decrease cognitive performance (Tohill & Holyoak, 2000). Within the classroom,
time and organization can be established to focus students on their learning. Pairing
and grouping students by their devotion to academics, for example, may benefit all
involved. Those who value learning can share their enthusiasm and act as mentors for
those who have other priorities. Students who motivate themselves in non-academic
directions can view and appreciate the choices of peer learners (McCaslin & Good,
1996). Traditionally, the significance of teaching materials has been mostly
associated to the issue of motivation because they activate students’ affectivity
towards academic performance and the competence of the language in study. This
idea is strongly supported on Benjamin Bloom’s taxonomy (Bloom, 1956), Skinner’s
operant model (Skinner, 1953), Ausubel’s cognitive needs and Abraham Maslow’s
hierarchy of needs (Arayam, 2007; Maslow, 1970).

Testing and motivation

The need for a review of the impact of testing on motivation for learning was
identified as a result of events following the review of research on classroom
assessment by Black and Wiliam (1998). Their review revealed strong evidence that
improving formative assessment can significantly raise standards of attainment. On
the other hand other researches show that the use of tests not only inhibits the practice
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of formative assessment but has a negative impact on motivation for learning.
Moreover the evidence suggested that the effect was greater for the less successful
pupils and thus tends to widen the gap between higher and lower achieving pupils
(Harlen & Crick, 2003).

There is a widely viewed, that testing pupils raises standards but some
researchers are in opposition to that point of view (Kellaghan & others, 1996) and
they identified six propositions and put them forward in favour of their view:

— tests and examinations indicate standards,

— high standards can be demanded,

— they exemplify to students what they have to learn,

— rewards and penalties can be applied to the results,

— students will put effort into school work in order to pass tests,
— this will be the case for all students.

These points reflect the view that testing raises standards and a view that
appears to be supported by increase in test scores following the introduction of tests.
Unfortunately research into testing, however, has been used to show that increase in
test scores over time is likely to be due to greater familiarity of teachers and pupils
with the tests rather than increasing learning (Kohn, 2000; Koretz, 1988; Kortez &
others, 1991; Linn, 2000).

It is not only external tests that impact on pupils. The evidence is that with such
practices the effect of feedback is to teach the weaker pupils that they lack ability, so
that they are de-motivated and lose confidence in their own capacity to learn (Black
& Wiliam, 1998). The review of Deci and Ryan (Deci & Ryan, 1985) also provides
research evidence that assessment of the kind that takes away control from the
learners reduces intrinsic motivation and leads to surface learning. In searching for
conditions which affect students’ motivation for learning some researches indicate
that social comparisons have a strong role in this respect. Students who are compared
unfavourably and publicly with their peers (test’s results) have low self-esteem in
relation to learning, avoid risks and use less effective and more superficial learning
strategies (Ames, 1992). Other papers focused on test anxiety and its impact on
students’ performance. Author concluded that overall the influence is negative and
large enough to make the difference between passing and failing a test for at least one
fifth of the students (McDonald, 2001). To conclude, scientists point that high stakes,
high-standards tests do not have a markedly positive effect on teaching and learning
in the classroom. It also stated that high stakes tests do not motivate the unmotivated
and are not a more equitable way to assess the progress of students who differ in
gender or culture (Madaus & Clarke, 1999; McNeil & Valenzuela, 1998).

This adds to the importance of embracing motivation for learning as a goal of
education at all levels. It also means that if, as suggested, some assessment practices
reduce motivation for learning, this is clearly of concern. The students dislike in
results of testing indicates that receiving low grades was an unpleasant experience
giving repeated confirmation of personal value rather than help in making progress.
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This suggests that low achieving students attempt to protect their self-esteem by

attributing their relative failure to external factors (Evans & Engelberg, 1988).

Pollard suggests that the anxiety that students felt was arguably a consequence of

being exposed to greater risk as performance became more important in the teacher’s

eyes. It is concluded that assessment had a severely reduced role in helping learning
and became concerned only with achievement as ensured by testing, and there was

evidence that students were all too aware of this (Pollard & others, 2000).

Many papers and works find the impact on teachers and teaching of tests and
testing (Benmansour, 1999). They report impact on students’ motivation, provided
evidence of impact of testing on teaching and teachers. All of these studies (Harlen &
Crick, 2003) pointed to very similar effects of high stakes summative assessment:

— the existence of external tests has a constricting effect on the curriculum and on
teaching methods (Johnston & McClune 2000),

— emphasis in teaching was based on the content of the tests (invariably focused on
reading and mathematics and occasionally on other aspects of language and some
aspects of science) and much less attention was given to subjects not tested (Reay
& Wiliam, 1999),

— areas particularly neglected are those related to creativity and personal and social
development (Gordon & Reese, 1997; Leonard & Davey, 2001).

In addition teachers report as expending a great deal of time and effort in
preparing students for the tests (Pollard & others, 2000) and preparing, checking and
analyzing them. Although cause and effect cannot be unravelled by some studies, it
does suggest that test anxiety is related to the use of passive learning strategies and
extrinsic motivation (Benmansour, 1999).

There are some findings done be many researches which reduce the negative and
increase the positive impact of testing. The mechanism of the impact of raising the
stakes for students is the threat of action based on the results. This mechanism in
practice inevitably produces failure for students who feel that the gap they have to
close is too great (Roderick & Engel, 2001). Some researchers (Reay & Wiliam,
1999) also note that threats to schools posed by poor national test results put teachers
under pressure to increase scores, regardless of the longer term impact on students’
learning.

This and other evidence (Harlen & Crick, 2003) points to the following effect of
raising the stakes:

— increase in test anxiety (Benmansour, 1999; Leonard & Davey, 2001; Pollard &
others, 2000),

— students feeling anxiety as a consequence of their sense of being exposed to greater
risk as their teacher raised the stakes (Pollard & others, 2000),

— increase in the pressure on students to do well resulting from the aspirations of
parents and teachers (Davies & Brember, 1998; Leonard & Davey, 2001),

211



bionoriyHa Ta BaneonoriyHa ocBiTa Y LUKOSi Ta BY3i

— teaching being focused on the content of the tests and teaching methods confined
to transmission modes which favour sequential learning styles (Johnston &
Mc- Clune, 2000),

— the use of repeated practice tests which impresses on students the importance of the
tests, and leads to students adopting test-taking strategies designed to avoid effort
and responsibility and which are detrimental to higher order thinking (Paris &
others, 1991; Reay & Wiliam, 1999).

Researchers show that these effects are similar in high and low achieving schools
and apply equally to high and low achieving students (Johnston & McClune, 2000;
Pollard & others, 2000; Gordon & Reese, 1997).

Only two of the selected studies provided some information relating to possible
causes of tests affecting motivation and by implication provide suggestions for
reducing the negative and increasing the positive impact of tests. A number of
findings point to practices that, if reduced or curtailed, would decrease the negative
impact of tests. These include focusing teaching on the test content, training students
to pass the tests and using class time for repeated practice tests (Gordon & Reese,
1997; Johnston & McClune, 2000; Leonard & Davey, 2001; Paris & others, 1991;
Reay & Wiliam, 1999). More positive actions by other studies are also suggested
(Harlen & Crick, 2003) which include:

— promoting learning goal orientation rather than performance goal orientation
(Brookhart & DeVoge, 1999; Roderick & Engel, 2001; Schunk, 1996),

— cultivating intrinsic interest in the subject and put less emphasis on grades
(Benmansour, 1999) but make grading criteria explicit (Evans & Engelberg, 1988),

— emphasising teaching approaches that encourage collaboration among students and
cater for a range of teaching styles (Johnston & McClune, 2000; Pollard & others,
2000; Reay & Wiliam, 1999),

— explaining the reasons for, and the implications of tests (Leonard & Davey, 2001;
Pollard & others, 2000),

— providing feedback to students about their performance in a form that is non-
egoinvolving and non-judgemental (Brookhart & DeVoge, 1999; Butler, 1988) and
helping students to interpret it (Duckworth & others, 1986),

— broadening the range of information used in assessing the attainment of individual
students (Reay & Wiliam, 1999) and broadening the base of information used in
evaluating the effectiveness of schools (Gordon & Reese, 1997),

— developing a constructive and supportive school ethos in relation to tests
(Duckworth & others, 1986),

— using assessment to convey a sense of learning progress to students (Duckworth &
others, 1986; Roderick & Engel, 2001),

— supporting low-achieving students’ self-efficacy by making learning goals explicit
and showing them how to direct effort in learning (Roderick & Engel, 2001),

— creating a classroom environment that promotes self-regulated learning (Perry,
1998).
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However, rather than indicate only what should be avoided, there are more
positive messages for action that teachers and schools can take to ensure that the
benefits of summative assessment can had without negative impact on students’
motivation for learning. The following (Harlen & Crick, 2003) were identified:

— promote and engage in professional development that emphasises learning goals
and learner-centred teaching approaches to counteract the narrowing of the
curriculum,

— share and emphasise with students learning goals, not performance goals, and
provide feedback to students in relation to these goals,

— develop and implement a school-wide policy that includes assessment both for
learning (formative) and of learning (summative) and ensure that the purpose of all
assessment is clear to all involved, including parents and students,

— develop students’ understanding of the goals of their learning, the criteria by which
is it assessed and their ability to assess their own work,

— implement strategies for encouraging self-regulation in learning and positive
interpersonal relationships,

— present assessment realistically, as a process which is inherently imprecise and
reflexive, with results that have to be regarded as tentative and indicative rather
than definitive (McCombs, 1999).

Evidence from this review, however, suggests that current testing practices are
detrimental to, rather than encouraging of, the attitudes and energy for learning
needed for lifelong learning.

To conclude there are only a few studies dealing with the impact of summative
assessment on motivation for learning emerged from the search carried out, indicates
that this is still an under-researched area. Therefor this study and paper seems an
important voice in the discussion on whether short tests imply on the motivation and
student’s success. A large corpus of research on cognitive outcomes of educational
practice and indeed of assessment, evaluation and testing, exists (Harlen & Crick,
2003). The number of research studies concerned with affective and cognitive
outcomes of assessment is very small by comparison. I argue that there are important
reasons for serious attention to motivation for learning as an outcome of education. I
also state that the complexity of the concept of motivation for learning can be
discouraged unwittingly by assessment and testing practices. I would also like to
point out some of the actions and conditions that impact both positively and
negatively on motivation.

The research study
The purpose of this study it to examine possible difference in getting progress

between two groups of students who were motivated to study and learn by short 5

minutes tests every three lessons. My aim is to compare these two groups and check

the progress they have made in different skills of English language during 5 months
experiment.
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The main objectives of the present thesis was to investigate the following research
questions (hypothesis):
1. Are students motivated to keep studying foreign language by repeated short
tests?
2. Do students motivated by short tests gain the better knowledge skills?
3. For which language skill the short tests influence the most?

The learners being under research attend to the Lower Secondary School (pol.
Gimnazjum) in Tuchowicz and Zagozdzie. The students are in age 13 comprising
both females and males of mixed social background. Two experimental groups of
learners are from the class one in the Lower Secondary School. Group one
(experimental) from the school in Zagozdzie consists of 25: 11 boys and 14 girls. But
in fact that group is larger and there are 42 students: 23 boys and 19 girls. Because of
the bigger number of participants in the experimental group students taken to the
researches were chosen in a random survey to equal the number of control group.
Group two (control) from the school in Tuchowicz consists of 25 learners: 11 boys
and 14 girls. The students attend to English lessons three times a week (Monday,
Wednesday and Thursday) for 45 minutes lessons. Students of both groups have been
studying English for 3 years 2 times a week in class 4 and three times a week in class
5 and 6 of Primary School. Students do not attend to additional English lessons
outside the classroom probably because of the distance of 15 and 22 km far from the
closest town, Lukoéw. They are taught on books Oxford Connections 2, and classes
are equipped in a standard chalk board and CD player.

For the purpose of given above thesis I used three instruments:

1. diagnostic pre-test (October, 2008) (Dzierzawska, 2003; Spencer-Kepczynska,

2006B),

2. 15 short tests on average every three lessons (Spencer-Kepczynska, 2006B),

3. diagnostic post-test (May, 2009) (Dzierzawska, 2003; Spencer-K¢pczynska,

2006B),

The diagnostic test, progress diagnostic tests, short tests and post test checked
student’s knowledge and 7 skills in grammar, vocabulary, communication, writing,
reading, speaking and listening to test the knowledge they achieved before and during
their studying. All test were prepared by the teacher based on different tests and
exercises available in books of publishers like Longman, Macmillan Polska, PWN,
Express Publishing and Oxford.

The answers were scored as correct or incorrect and marked by points. The
maximum score were averagely about 100 points and converted into percentage. The
diagnostic test and the post test lasted 60 minutes. The progress diagnostic tests lasted
45 minutes and short tests were done regularly every 3 lessons and lasted between 5-
7 minutes.

The details of the procedure, research tools and all used tests can be found in MSc
diploma’s work (Baranowski, 2009)

214



bionoriyHa Ta BaneonoriyHa ocBiTa Y LUKOSi Ta BY3i

Analysis

The pre-test was designed in order to check whether the experimental and
control group represent a similar or different level of language skills. The individual
scores of the participants in experimental and control group at the pre-test stage
revealed the same average language skills background.

The results (details available at Baranowski, 2009) shown in Figure 1-4 indicate
that at the outset of the pre-test results to a great extent, similar, not revealing big
discrepancies with some slightly higher and lower percentage in results among
groups (Control and Experimental) and skills. This differences were tested below. So,
taking everything into account it could be assumed that before this experiment the
participants of both groups represented a similar level of standard placement test after
class six of Primary School. Moreover, that standard was unsatisfying because of its
rather low character.

The post-test was designed with the intention of getting to an answer of the
question whether the results received in post-test differ significantly in relation to
pre-test as well as between experimental and control group. This question is answered
below.

The results (details available at Baranowski, 2009) shown in Figure 1-4 clearly
indicates that at the outset of the post-test results to a great extent, differ, revealing
big discrepancies with some slightly higher percentage in skills results in
experimental group. But this differences are tested below.

The post-test was designed with the intention of getting to an answer of the
question whether the results received in post-test differ significantly in relation to
pre-test in both groups - experimental and control.

The data which concerns the students’ pre-test and post-test undergoes the
present analysis and comparison between experimental and control group. The
multiplicity of the data collected during the six months experiment, and its
arrangement in terms of the data’s relevance to the objectives of the study is available
at work (Baranowski, 2009). The results of the participants’ pre-tests and post-test
and its analysis are presented into the figures and tables and many data are
transformed into percentage. The data analysis are concerned with the following
language skills: G — Grammar; V — Vocabulary; C — Communication; W — Writing;
R — Reading; S — Speaking; L — Listening.

The data here is presented as the results of the analysis and statistics done as
mean, median, variation, standard deviation, standard error and T tests in all language
skills as comparison between control and experimental group in post-test. The
researches are done with the intention of finding out whether the short tests applied in
experimental group resulted any significant progress in experimental group. The final
conclusions are provided the summary and discussion with the main findings of this
survey.
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Results of Pre-Test in Control Group
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Figure 1. Results of Pre-Test in Control Group in particular language skill.

Results of Post-Test in Control Group
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Figure 2. Results of Post-Test in Control Group in particular language skill.

The data shown in Figure 1 and 2 presents the results of pre-test and post-test in
control group as the percentage of scores in particular language skill. They show the
progress of every accomplishment which differs among skills. It reveals quite big
discrepancies with some slightly higher and lower progress. The data are presented
separately for males, females and total.

This differences in control group between pre-test and post-test were tested and
the significant differences were not found in every skill, but it was found in
Vocabulary, Communication, Writing and Listening skills between boys and
Communication, Writing, Reading and Listening skills between girls. The differences
were significant as total for boys p=0.00384, and for girls p=0.00497 as well as in
total p=0.00759, what means that students from control group has made a progress
during the 6 months study.
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Results of Pre-Test in Experimental Group
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Figure 3. Results of Pre-Test in Experimental Group in particular language skill.

Results of Post-Test in Experimental Group
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Figure 4. Results of Post-Test in Experimental Group in particular language skill.

The data shown in Figure 3 and 4 present the results of pre-test and post-test in
experimental group as the percentage of scores in particular language skill. They
show the progress of every accomplishment which only slightly differs among skills.
The significant differences were found between every group of gender in every tested
skill. According to the data presented in Figure 6 were analysed and the progress and
results in total between pre-test and post-test is significant, T Test p=0.00000 for boys
and p=0.00000 for girls as well as in total p=0.00046. It means that students from
experimental group has made a progress during the 6 months study.

217



bionoriyHa Ta BaneonoriyHa ocBiTa Y LUKOSi Ta BY3i

Total Results in Control Group
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Figure 5. Results of Pre-Test and Post-Test in Control Group in Total.
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Figure 6. Results of Pre-Test and Post-Test in Experimental Group in Total.

The data presented in Table 1 clearly indicates that the differences of particular
skills in scores between experimental and control group in post-test are
unambiguously significant. Evidently, there seem to be a considerable improvement
in the participants scores once the experiment has been conducted. The difference

were noticed between males as well as females.
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Table 1.
The results of T-test in particular language skills between Experimental and
Control Group.
Skills Grammar | Vocabulary | Communication | Writing
Test T P
Test Pre-test |Post-test] Pre-test | Posttest| Pre-test | Post-test| Pre-test | Post-test
boys| CrouP Eksperimental [y 57007 10 0161 | 0.72803 [ 0.00272 [ 0.60568 | 0.00016 | 0.41452 | 0.00003
Group Control
girls| CrOUP Ekspenmental ' 45g43 16 03364 | 0.06507 | 0.02801 [ 0.32475 [ 0.00013 [ 0.17546 [ 0.00002
Group Control
Total &r0uP Eksperimental | 4 47040 | 5 00059 | 0.49632 | 0.00265 | 0.30048 | 0.00000 | 0.59435 | 0.00000
Group Centrg| J
Skills Reading | Speaking Listening Total
Test T p
Test Pre-test |Post-test] Pre-test | Posttest| Pre-test | Fost-test| Pre-test | Post-test
boys| C10uP Eksperimental {4 404361 o 04742 | 0.26370 | 0.01245 | 0.49722 | 0.00034 | 0.87807 | 0.00001
Group Control
girls| Croup Ekspenimental o o754 | 5 04979 | 0.63467 | 0.00295 | 0.12200 | 0.01840 | 0.71028 | 0.00003
Group Control
Total] ©r0up Eksperimental | o 545431 5 00123 | 0.20717 | 0.00010 | 0.38339 | 0.00007 | 0.85689 | 0.00000
Group Control
Table 2.

The result of T-Test and Sign Test between Control (C) Experimental (E) Group
in particular language skills.

Language skill / | T-Test | SD SD | Mean [ Mean | Sign | Percentag
statistics p= (©) (E) (©) (E) Test e v<V

Grammar 0.0006 | 20.98 | 13.84 | 55.95 [ 75.12 | 0.0022 83
Vocabulary 0.0027 | 20.53 | 16.05 | 57.75 | 74.71 | 0.0022 83
Communication | 0.0000 | 18.29 [ 17.17 | 45.58 | 76.58 | 0.0001 91
Writing 0.0000 | 10.59 | 19.20 | 34.91 | 69.16 | 0.0000 100
Reading 0.0012 | 12.24 | 12.88 | 69.70 | 82.20 | 0.0022 85
Speaking 0.0001 | 18.40 | 14.02 | 59.54 | 79.79 | 0.0022 83
Listening 0.0000 | 18.79 | 14.32 | 56.50 | 77.81 | 0.0247 75
TOTAL 0.0000 | 12.65 | 8.02 | 54.27 | 76.48 | 0.0000 100
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Figure 7. The histogram of results of the Post-Test in Control Group in Total.
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Figure 8. The histogram of results of the Post-Test in Experimental Group in Total.
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Figure 9. The results of Min-Max, 25-75% scores, Median between Control and
Experimental Group of the Post-Test in Total.
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Figure 10. The results of Standard Deviation, Standard Error and Mean between
Control and Experimental Group of the Post-Test in Total.

The detailed results of the analyses and statistics shown in Table 2 and Figures
9-10 prove that there is a significant difference between control and experimental
group in particular language skills as well as in total. The particular data as mean,
median, min-max scores, average scores 25-75% (Figure 9-10) indicate and confirm
that difference when are being compared (see details in Baranowski, 2009). The
difference in standard deviation between groups suggests that students gain better and
equal level of knowledge during six months experiment and thanks the experiment the
researched group gained more clear and equal results (compare Fig. 7 and 8) and the
differences between students are less evident. The other considerable discrepancy of T-
Test p=0.0000 and Sign Test p=0.0000 can be noticed as involvement and progress of
this technique in total skills. Additionally Sign Test revealed that 75% results of
participants from experimental group were higher than from the control one.

It entails the conclusion that the practice of frequent short tests is a good
stimulate of external motivation. This matches the researcher’s hypothesis about the
predominance of frequent short tests over the standard test as motivation factors.

All of these analyses indicate the tested hypothesis and answer the question put
at the begining of the research.

For which language skill the short tests influence the most?

Firstly, students are motivated to keep studying foreign English language by
repeated short tests and secondly they gain better knowledge skills, checked by short
tests. There are clear differences of every particular skill in scores between
experimental and control group in post-test and they are unambiguously significant.
Evidently, these seem to be a considerable improvement in the participants scores
once the experiment has been conducted. There is no significant difference between
both groups at the beginning of the experiment as a total.

Thirdly, It was not so clear which language skill the procedure of short tests
influenced the most, but the biggest distinction in Mean was noticed in production
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writing skill 35 (control group) and 69 (experimental group) and the lowest in
reading 70 (control group) and 82 (experimental group). All differences were
significant in all skills and statistically tested by T Test and Sign Test. Unfortunately,
the other factors which could have influence in student’s progress were not
investigated.

Discussion and conclusion

Motivation is seen as an unitary phenomenon and its theories are built on a set of
assumptions about the nature of people and about the factors and aims that give
impetus to action. Some authors state that self-motivation, self-determination,
intrinsic motivation could be the best to create sub-goals what can lead to the larger
goals and better success (Alderman, 1999; Bandura & Schunk, 1981; Deci & Ryan,
1985). There is also passive, unmotivated nature of students is recognized by some
authors (Ames, 1992; Bandura, 1986) and my observations as the most difficult to
break and change. For this reason students evaluation during the classes have been
made private, not public and they have been encouraged by view of mistakes as a part
of learning and they have been focused on individual improvement as well as their
progress. They have been also encouraged and informed by feedback what is an
important influence on self-efficacy. In the case of motivational role of short test in
learning process their result especially low could have a negative message and greater
effect on lowering efficacy expectations than positive messages to increase it
(Bandura, 1997). And it was observed during experiment and the fifteen short tests.
Students of low scored were seen as unmotivated. Learners during the experiment
were motivated rather extrinsically than intrinsically and their motivation is to
perform and succeed for the sake of accomplishing a specific result or outcome. They
are very grade-oriented in difference to students who seek for self-fulfillment,
enjoyment and achievement a mastery of the subject. During the experiment in spite
of controlling aspect of short tests I tried to be supportive for students what build
greater intrinsic curiosity, desire for challenge and general motivation what was
observed by many researchers (Deci, Nezlek & Sheinman, 1981; Flink, Boggiano &
Barrett, 1990; Ryan & Grolnick, 1986). The students’ desire pass the tests
successfully might be seen as to meet the requirements for school and it is an
instrumental motivation (Hudson, 2000). The atmosphere of the lessons and teacher
encouragement were done in the way to provide students feel safe, secure, facilitate
students collaboration, thinking, nurture their autonomy and that they belong what
was stated by many researchers (Hanson, 1998; Martinez, Perez & Cook, 1998)
towards building learners motivation. What is important to mention here that students
were informed that short tests involved them in the process of classroom control. It
helped them to be more responsible, independent, and self-regulated learners what
was confirmed by Turner and Paris (1995). Testing and test can contribute to
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negative attitudes towards test and testing, though it is not as evident in the
elementary grades as in later grades (Black & Wiliam, 1998) what I experienced in
my classes. Testing can also compel some students to act in inappropriate ways of
cheating and using impermissible resources (Cizek & Burg, 2005) but it was not
practiced in my classes. Some researchers (Black & Wiliam, 1998) revealed strong
evidence that improving formative assessment can significantly raise standards of
attainment and I think the short tests treatment has played this role in this survey. But
on the other hand other researches show that the use of tests not only inhibits the
practice of formative assessment but has a negative impact on motivation for
learning. Moreover the evidence suggested that the effect was greater for the less
successful pupils and thus tends to widen the gap between higher and lower achieving
pupils (Harlen & Crick, 2003). I can agree that sometimes this negative effect of
testing played significant role in the class but in general being tested allowed students
to reach good marks.

The main finding comes from the analysis of this study is that frequent short tests
apparently prove to be more efficient tool to traditional lessons with only a few short
tests in improving all main English language skills. According to me the stress and
students’ desire to reach good results in short tests have stimulated student’s
motivation and therefore had some impact on their higher performance. Hence, the
answers arises, whether the short tests with their capability of being prepared for
lesson may preclude or at least overcome the influence of some other variables as
being lazy and not ready for the lesson, into being. The analysis of data concerned
with comparing teenage learners’ achievement at two stages of the study, namely
before the actual study was initiated and once it was drawn to an end. One of the
finding of the study indicates that short tests with their great impact on learners, seem
to play a significant role in improving students’ language skills owning to be
effective in this respect. The higher results on the experimental group whose
participants underwent the °‘short tests treatment’, in skills like vocabulary or
grammar seem to confirm the influential role of them. Thus, the answer for the most
tested question in this paper ‘do students are motivated to keep studying foreign
language by repeated short tests’ follows the answer yes. Namely, the answers for the
next two hypothesized questions: firstly: ‘do students motivated by short tests gain
the better knowledge skills’, secondly: ‘if yes in which language skills’ also indicate
thanks by better learners performance, positive recognition. What is important to
mention here that there is no significant difference between both groups at the
beginning of the experiment as a total as well as between males and female groups.
Thus, experiment had the methodological right to take place.

Obviously, it is difficult to put one, an accurate interpretation on participants
benefit and experiment results. It should be noted here that the other similar
researches are needed including the bigger number of participants to confirm the
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findings in this work. The groups consist only 24 participants and moreover, some
personal factors could also come into being. Additionally, some students represent
greater willingness in comparison to others toward learning. Some learners may be
unconcerned about the stress of shorts tests and consequently might be inattentive to
some of these very aspects of language skills. And finally, each of the student is an
individual and as such, responded to the different techniques and motivation factors
differently. The fact that some of the participants did not perform so successfully as
others may be put down to the influence of various factors that lied behind this
comparatively low improvement. In the final analysis, it should be assumed that some
further research into this subject matter needs to be taken to confirm frequent short
tests value in the student’s classroom with respect to every particular language skill.
The need is of great importance that learners’ benefit should be of noble purpose of
the teaching aims. And this is clear evident that students benefit from frequent short
tests. Moreover, the main finding is that, on the whole, frequent short tests have
proved to be more effective than traditionally frequent test and short tests in teaching
process, what means less often. It should be noted that the issue of the influence of
short tests as a motivation factor, which lied at the heart of the study, was taken into
consideration on account of learners’ knowledge in particular language skills. One
possible interpretation it that the influence of motivation of short tests proved to be
effective and therefore it can be recognized as a beneficial tool in teaching. What is
more the short tests have the influence into other skills not only tested during the
tests. However not all participants progress may appear to be so high and
unambiguously significant, the juxtaposition seen above still seems to confirm a close
connection between short tests treatment and the students’ progress in language skills
performance. Therefore, contrary to what has been mentioned above, it may be
assumed that although not all participants resulted in significant progress that proves
the rule. The experiment which was carried out prove that short tests can be taught in
a much broader perspective than traditional methodology claimed, namely with
respect to developing a friendly atmosphere especially for students who motivation
level is low.

To sum up, the frequent short tests activity proved their motivational power in
both the theory and practice. Nevertheless, the difference between the students with
the lowest results seem not so vital. And the seeking for the general solutions for
activating all the unmotivated students is still researched. Furthermore, the research
sample was too small to make a conclusive and thorough analysis. But the correct
procedure revealed satisfying findings. Thus, a further research, especially statistical
correlations and searching for other motivational factors should be done, but it is
slightly beyond the aim of this study. But still, as the factors affecting motivation
revealed some crucial differences in the specific of motivation processes, it is hoped
that this study will be helpful in motivating students with particular needs.
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Students’ motivation is built on a set of assumptions about the factors and aims
that give impetus towards an ultimate target. This impetus is influenced by many
factors as revealed in the questionnaire and it is not easy to separate them during any
researches. Nevertheless the results revealed by this survey are significant and
contributional in motivational science and teachers.

On the basis of this work the experiment, the achievements of the students the
following reflection could be drawn:

— the results of the study are visible as it was hypothesized. There are clearly
differences of every particular skill in scores between experimental and control
group in post-test and they are unambiguously significant. Evidently, these seem to
be a considerable improvement in the participants scores once the experiment has
been conducted,

— on the other hand the differences were significant also between genders after the
experiment in Grammar, Vocabulary, Writing skills as well as in total and again
females’ results were higher,

— frequent short tests indicate for control and experimental group that experimental
group had used a frequent short test practice turned out pretty well in all surveyed
seven language skills. All differences were significant and statistically tested. And
we might conclude that all of these results indicate the tested hypothesis.

Conclusions:
1. short tests treatment positively affects students motivation towards learning
foreign language,
2. thanks motivational influence of short tests treatment, students reach better
results in language skills, than taught traditionally,
3. it is not clear which language skill the procedure of short tests influences the
most,
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YK 378:502/504-021.378
Hememkant H.A.

OcgiTa 1J1M CTAJI0T0 PO3BUTKY AIK CYYaCHUN TPEHJ MiATOTOBKH Mail0yTHIX
daxiBuin

Hayionanvnuii ynisepcumem oiopecypcie i npupoooxopucmyeauns Yxpainu, Yxpaina

VY crarti mpeAcTaBieHO 3MICT OCBITH UIsl CTajJoro po3BUTKY. Po3kputo eramu Ta
MPUYMHU i1 CTAHOBJIEHHS 1 po3BUTKY. HaBeieHO MOPIBHSUIbHY XapaKTePUCTUKY €KOJIOTTYHOT
OCBITH Ta OCBITH JUISl CTAJIOTO PO3BUTKY. 3pOOJIEHO BUCHOBOK IIOJ0 3HAYEHHSI OCBITH JUIS
CTaJIOrO PO3BUTKY JUIsl MIArOTOBKM MaiOyTHIX (axiBLiB, a came (OpMyBaHHS yMiHHS
IIPOTHO3YBATH i TUIAHYBAaTH, MUCIIUTH TBOPYO, KPUTUYHO i CAMOKPUTHYHO.

Kurouosi ciioBa: exosioriuna ocBiTa, CTaIUA PO3BUTOK, MaiOyTHI (paxiBIli

B cratbe mpezacraBieHO conepiKaTeNbHbIM acnekT o0pa3oBaHUs ISl yCTOWYMBOTO
pa3BuTusA. PacKpbIThl ASTanbl W NPUYMHBI €€ CTAaHOBJIEHUA U pas3Butusa. l[IpuBenena
CpPaBHUTENIbHAs XapaKTEPUCTHKA 53KOJOIMYECKOro oOpa3oBaHHsA M 00pa3oBaHUS AN
ycToWuuBOoro pas3sutus. CrenaH BbIBOJ O 3HAYEHUU OOpa3oBaHUS ISl YCTOMYMBOIO
pa3BUTHS JUIsl MOATOTOBKU OYIyIIUX CIEIHMATUCTOB, a UMEHHO (POPMHUPOBAHHUE yMEHHS
IIPOTHO3UPOBATH U IUIAHUPOBATH, MBICJIUTh TBOPUYECKH, KPUTUUECKH U CAMOKPUTUYHO.

KiroueBble cjioBa: 5K0JI0rndeckoe 0Opa3oBaHUE, YCTOMUMBOE pa3BUTHE, OydyliHe
CIELUATIUCTHI

The article presents the content aspect of education for sustainable development. The
stages and reasons for its formation and development are established. The comparative
characteristic of environmental education and education for sustainable development is
identified. The article demonstrates the importance of education for sustainable
development in training future specialists, namely formation of the ability to predict and
plan, as well as creative, critical and self-critical thinking.

Key words: environmental education, sustainable development, future specialists

Briepiie nutaHHg MO0 OCBITH AJI CTAJIOrO PO3BUTKY Ha TJI00ATbHOMY PIBHI
OyJ10 MOCTABJICHO M Yac MATOTOBKY 10 BCECBITHBOTO CaMMITY 31 CTANOr0 PO3BUTKY
B MorannecOyp3i (ITiBnenna Adpuxa). BeecBiTHs 3ycTpid Jaga 3MOr'y BH3HAYHTH
L1711, YacOBI PaMKU 1 3000B’A3aHHS 3 HIMPOKOIO CIEKTPY MHUTaHb, MOKIUKAHUX
3MIHUTH JKUTTS JIIOJIEH y BCIX pErioHax CBiTYy.

Ha Hamy payM™MKy, oOcBiTa MJi CTaJOro PO3BUTKY CTBOPIOE YMOBH IS
(dbopMyBaHHS TIOKOJIIHHS, 3JaTHOTO peajli3yBaTH KOHIIEMII0 CTajJoro pPO3BUTKY
3aBJSIKM: TIOKpAIlleHHIO 0a30BOi OCBITH, MEpPEOpIEHTALll OCBITM Ha JOCATHEHHS
CTaJOr0 PO3BUTKY, 3POCTAHHS EKOJIOTIYHOI CBIJIOMOCTI T'pOoMajsiH, 3a0e3IeueHHs
PO3yMIHHS TUTaHb CTAJIOrO PO3BUTKY.

«OcBiTa JIsI CTAJIOrO0 PO3BUTKY OUIBIIICTIO CIPUMMAETHCI B KOHTEKCTI
ekojioriuHoi ocBitu. [IpoTe ocBiTa s CTajgoro po3BUTKY — 1€ HE OCBITa PO
HABKOJIMIIHE Ccepe/loBuIle ab0 CTaaui PO3BUTOK, L€ CKOpILIE OCBITA ISl CTAJOro
PO3BUTKY, 3MICT KOI1 BKJIIOYA€E I[IHHOCTI, IIpaBa JIOANHU, YIPABIIHHSI, €KOHOMIKY 1
KyaeTypy» [3]. B 1mpomMy ceHci BapTo 3ayBakUTH, IO e MEpe]l MLKHAPOIHUM
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BU3HAHHSAM OCBITH ISl CTAJOTO PO3BUTKY B SIKOCTI OCHOBHOI'O 3aC00Yy JOCATHEHHS
3pIBHOBaYKEHOT'O PO3BUTKY, €KOJIOTIYHA OCBITa YK€ BiIuyJia TCHACHIIIIO BKIIOYCHHS
JI0 CBOTO 3MICTY COILIIAJILHOTO, EKOHOMIYHOTO Ta MOJITUYHOT'O ACTIEKTIB.

Pi3HUIIT MK €KOJOrIYHOIO OCBITOIO Ta OCBITOIO JJIsi CTaJOro0 PO3BUTKY B
«(pyHKIIOHAIBHOMY» TIJIaH1 BIATIOBITHO A0 OUTBIIOCTI JKEPEN € MIHIMAJIbHOIO, TIPOTE
HAJeXUTh 3a3HAYMTH, 110 B 3MICTOBOMY IUIaHI — Ii¢ aOCOJIOTHO HOBHUH eTar
PO3BUTKY €KOJIOTTYHOi OcCBITH. | came HOBUM MiAXiJ pO3IIISIAETHCA CYYaCHUM
MDKHApOJHUM CITIBTOBAPUCTBOM B Taly3l OCBITH, OXOPOHHU HaBKOJMIIHBOI'O
MPUPOAHOTO CEPE/IOBUIA Ta PO3BUTKY B SKOCT1 JII€EBOIO 1HCTPYMEHTa peryssuii
nepexoay JAepskaB CBITY 10 CTAJIOTO 3pIBHOBAKEHOT'O PO3BUTKY.

Buxonsun 13 3a3HaueHux mosuiid, 23 Oepe3ns 2005 p. €Bponeiichka
exkonoMiuHa koMmicis (EEK) OOH Bunana gokymeHT «CTpaTerisi OCBITU JJIsI CTAJIOTO
po3BUTKY». CyTb npuiinaroi Ctparerii nojsrae B AeKuIbKoX no3unisix. Hacammnepen,
IIe TIepexiJ OCBITHM BiJ TPOCTOi Mepenadl 3HaHb 1 HABUYOK, HEOOXITHUX IS
ICHyBaHHSl B Cy4aCHOMY CYCHUIbCTBI, 10 (pOPMYBaHHSI TOTOBHOCTI JIATH W >KUTHU B
Majo nependadyyBaHOMY MailOyTHBOMY CBITI, Y HIBHJIKO MIHJIMBUX €KOJOTIYHUX 1
COLIAJIbHO-eKOHOMIYHMX ~ yMoBax. CrpaTeris  MICTUTh  OOIpYHTYBaHHS  Ta
peKOMeHaIlli, sIki CTOCYIOThCSI PO3POOKU TOJITUKA Ta MIATOTOBKH 3aXOJIB IOJO
BKJIFOYEHHSI TUTaHb CTAJIOr0 PO3BUTKY B 3MICT OCBITH 32 YYacCTIO ME€JJaroriB Ta THIINX
3aIfikaBJIeHUX CTOpiH [1].

[IpoGnema oCBITH B Trajly31 OXOPOHHU MPUPOAH, & TOUHIIIE OCBITU CTYAEHTIB IS
peanizallii 3aBgaHb CTaJIOro PO3BUTKY BUMAarae HOBOTO MiJXOAY 110 ii po3B’s3aHHs. Lle
HEe Moke OyTH TpaaWIliiHa EKOJOTiuHa OCBiTa, a MIBHUJIIIE KOMILUIEKCHa OCBIiTa
CIpsIMOBAaHA Ha peali3allilo CTaJoro 3piBHOBAXEHOr0 pO3BUTKY. B Tabnuui 1 nogaHo
MOPIBHSUIBHY XapaKTEPUCTUKY TPAIULINHOI €KOJOT1YHOiI OCBITM Ta OCBITH JIs
CTaJoro 3piBHOBaXEHOI0 PO3BUTKY 3a marepianamu [lopsaky ennoro 21 «Ocsita
s banriiicekoro Periony» [2].

Tabnuys 1.
IHopiBHSIJIbHA XapaKTepUCTHKA TPAAULINHOI €KOJIOTIYHOI OCBITH TA OCBITH
JJIS1 CTAJIOT0 PO3BUTKY

Tpaouuinina exono2iuna oceima Ocgima 0151 cmano2o po3eumKky
3aiimaeTbes ipobiemMamMu KomMriekcHo 3aiiMa€eTbesi: OXOPOHOIO
HaBKOJIMIITHLOTO TIPHUPOTHOTO cepenoBuIla; €HEKTUBHUM
cepeoBuIIa BUKOPHUCTAHHSIM MPUPOTHUX PECYPCIB;

MiATPUMKOIO €KOCHUCTEM; e(DEKTHBHUM
ICHyBaHHSIM CYCHUIBCTBA B yMOBaX
PUHKOBOI €KOHOMIKH

Posrasimae exosoriudi mpo0aeMu sk Posrasimae exonoriudi mpo0aemMu sk

NMOOIYHUHN Pe3yNbTaT MISTBHOCTI pe3yNbTaT KOHQPIIIKTY PI3HUX LLIEeH
JTOAVHU JIIOJICHKOT A1STTBHOCTI Ha TJI1 IPUPOTHOTO
CepeIOBUIINA, CYCUILCTBA 1 EKOHOMIKH
BpaxoBye nepeBaxHO 010JI0T1UHY Jlo yBaru 6epeTbcst KylnbTypHa, CyCIUIbHA,
PI3HOMAHITHICTb €KOHOMIYHa 1 010JIOT1YHA PI3HOMAHITHICTb
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IIpoooeoicenns mabnuyi 1
Merta IisSIBHOCTI: COPUATIMBUM cTaH | MeTa JIisJIbHOCTI: BUCOKA SIKICTh

HaBKOJIMIITHLOTO TIPUPOTHOTO cepeoBUINA JJIsI HUHIIITHBOTO 1 MallOyTHIX
cepesioBUIIa IMOKOJIIHB

Kinnesuit pe3ynbrat JisIbHOCTI: Kinnesuit pe3ynbrat qisiIbHOCTI:
BIJMOB1IAJbHICT 32 CTaH MOTHUBYBaHHS JI0 3MIHU CTHITIO KHUTTS

HaBKOJIMIIHBOTO CEPEIOBUILA
KonuenTtpyerbes Ha iHauBinyanbHid | KoHIEHTpyeThCs Ha 3pocTaHH1

MOBE/IIHIIl B CTOCYHKY JI0 KOMIIETEHITIT I[O0 €KOJIOT1YHOT

HABKOJIMIIIHBOT'O CEPEAOBUIIA JISUTbHOCT1, CTUMYJIIOBAHHI Y4acTi

(exoeTHka) CYCIUJIbCTBA B MPUUHSTTI PIIIIEHb

Cdepa aismpHOCTI: exosioriuna ocita | Cdepa AisUIBHOCTI: OCBITA B IOKATLHOMY

B JIOKQJIbHOMY Ta rJI100aJbHOMY €KOHOMIYHOMY acCIeKTi 3 ypaxyBaHHIM

KOHTEKCTI1 €KOJIOTTYHOI CUTYaIlll perioHy, KpaiHu,
CBITY

TakuM 4MHOM, OCBITa JUIsl CTAJIOTO PO3BUTKY — HEBIABOPOTHUHN LUISX PO3BUTKY
OCBITM OyIb-IKOi KpaiHM, HE3aJeXHO Bl 1 MaTepiaJbHOro OJaronoxyyus,
€KOHOMIYHOI'O0 HampsIMKy M TOJITUYHOTO Jafgy. SIKimo 10 Temep 3MICT OCBITH
CKJIaJaBCs 31 3HaHb MUHYJIOTO ¥ ChOT'OJIEHHSI, TO ChOTOAHI CTOITh 3aBJIaHHS HaJaHHS
OCBITI BHIIEPEKAIBHOIO XapaKTepy, MOIIYK TaKoi MOJedl OCBITH, 10 Moria 0
BIJIMOB1IaTH TOTpedaM HE TUTBKU CYYaCHHUX, aje i MalOyTHIX OKOJIiHb. BianosigHo,
nepea BUIEPEIKAJbHOK OCBITOI0 B IHTEpECax CTaJOro PO3BUTKY MOCTAOTh
3aBIaHHs 3a0e3neynTH (HOpMYyBaHHS B MOJIOJIOTO MOKOJIHHA HOBUX (DOPM MUCIEHHS
W TIOBOJKEHHS B HABKOJUIIHIM CEpeloBUIIl, SKI MepeadayaroTb yMIHHSA
MPOrHO3YBAaTH i MIIaHYBAaTH, MUCIUTH TBOPYO, KPUTUYHO i CAaMOKPUTUYHO.
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