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structure; 4) recovering, that reflects restoration of general and local disturbances in
biogeocenosis, that is as discrete stage-phase processes. Syngenesis is multifactorial grouping
process defined by penetration and interaction, cohabitation of living organisms. It is directly
related to chaos at various levels and stages of biogeocenosis state and it characterized by
different-scale patterns. Statics or kinetics of syngenesis are evidenced in all its forms. Statics
reflects certain fixed time points or slowing of movement, and the delay between stages; kinetics
should be considered as a process of biogeocenosis motion over time. All syngeneses are
subordinated to zonal type of biogeocenosis reproduction and development towards achieving a
more or less steady state. All these processes fit together in «organization» category. The
organization defines: development of state of being organized; systematic, that is, it embodies the
integration and interaction of system-forming factors reflecting development of parts, subsystems,
components, elements forming a system sustainability. It is: 1) a constant attribute property of all
dynamic systems; 2) a multi-step process for development of any system with a certain level of
parallelism on multi-directional and subordinates to general direction of the partial phenomena
and processes; 3) completeness, simplification, expansion of composition, structure, and linkages;
4) characteristics of changes in total stereostructure of organism community, above-ground and
underground layering, occupation of vertical and horizontal spatial niches. The organization
determines reorganization of the network interaction system: 1) reconstruction of nature of
influences; 2) changes in their power, intensity, concentrations, ranges, and 3) variability in space
and time relations, accordingly to biogeocenosis demands. The organization is characterized by
follow: 1. Features: 1) discreteness; 2) inequivalence of stages; 3) inequality; 4) different
duration; 5) acceleration or deceleration on the background of biogeocenosis demands; 6) slowing
as it approaches more or less stable state. 2. Properties: 1) importance; 2) mobility;
3) biogeocenotical conditionality; 4) continuity; 5) equifinality. 3. Functions:1) formation the
state of being organized; 2) establishment of structure; 3) development of biogeocenosis; 4) self-
development. Self-organization is one of the characteristic properties of the organization; it is
pronounced in biogeocenosis as realization of hidden resources and capabilities by the following
phenomena: 1) occurrence of necessary elements qualitatively and quantitatively different in their
composition at a certain point of development; 2) elimination of their excessive amounts;
3) preservation of forms adaptive to environment; 4) numerous transitions into latent status for
certain elements; their migration (removal) outside of the grouping; 5) modifications:
a) taxonomic and ecomorphic spectra; b) changes in polymorphy and size of population; c) total
stereostructure of community and its above-ground, subterranean layering; d) occupation of
vertical and horizontal spatial niches; e) patchiness and composition; 6) reorganization of the
whole network system relationships on the impact. In general, it should be noted that concept on
group development and organization is one of broad and insufficiently differentiated in
biogeocenology. Self-organization is an objective process of self-moving of biogeocenosis over
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time. It is subject to the same common factors regardless of their orientation to stable or unstable
condition in the group. The same factors, phenomena and processes can be both system-forming
and system-destroying: interaction of organisms, competition, adaptive response, composition
replenishment and depletion, structure complication and simplification, changing in ratios of

functional groups.
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CuHreHe3 Ik CHHOHIM PO3BUTKY 0ioreoneHo3iB:

iXH$ opraHi3ainisi Ta caMmooprasizauis

H. B. Bopomunosa

Jninposcwbkuii deporcashuti azpapHo-eKoHoMiuHul yHisepcumem, /[ninpo, Yxpaina

VY po3BUTKY 0i0reolLeHO3y NPOBIAHMM i BU3HAYHMM € CHHIEHE3 K SBHMILE, L0 O3HA4Yae pyx HOro B 4aci Ta mpouec, SKUH
XapaKTepHu3y€e NOCTYIalbHI 3MiHN B HANPSIMKY Oinbll a00 MeHII cTabinbHoro crany. CHHIeHe3 € IMPOLeCOM CyMICHOTO ()OpMyBaHHS
Ta PO3BUTKY OIOre€OmeHO03y OpraHi3MaMu BCiX HapcTB kuBoi mpuponn. KokHa CTamis CHHTEHe3y BH3HA4Ya€ NEBHUU CTaH
0ioreoneHo3y, MO 3MIHIOETHCS HACTYTTHUM, YTBOPIOIOYH TIEBHUM P ab0 cepiro. YCi CHHreHe3H HiNOPsSIKOBaHI 30HATBHOMY THITY
BIZITBOPEHHS Ta PO3BHUTKY OIiOTEOICHO3IB y HANPSMKY IOCATHEHHS Oinbll abo MeHI crabinpHOro craHy. Koken Oioreonenos’
BIJ[3HAYAEThCS CBOEIO OPTraHI30BaHICTIO Ta IIPOIeCaMH OpraHizamii, $Ki yCTaleHO BiZoOpaXkaloTh HOTO IPOCTOPO-9acoBY
HECTaOUIBHICTD, [0 MOXKE BHPaKATHCS HEBH3HAUCHO BEJIUKOI0 MHOXHHOIO KapTuH. OpraHi3oBaHICTh Ta OpraHi3auis € TaKHMMH
(heHOMEHaMU iCHYyBaHHs 0iOr€OIIEHO31B, SIKi BiJ0OpaKarOTh 1X MEBHI €Talu B TUHaMIII abo cTatuky. OpraHi3oBaHICTh € SBHIIEM, a

oprasizarist — IporecoM mpu 6e3miui 3abe3neuyounx GakTopis.

Kniouoei cnosa: cuHTeHe3; Oprani3oBaHiCTh; OpraHi3allis; 010reoneHo3; CTaH; CUCTEMa; XaocC; CTPYKTypa

VY po3BuTKy O0ioreomeHo3y IpPOBITHUM 1 BHU3HAYHUM €
cunrenes (Sukachev, 1942) sx siBue, oo o3Ha4Yae pyx Horo B
Yaci Ta MpoUeC, SKHH XapakTepu3ye MOCTYHalbHI 3MiHH B
HanpsMKy OutbIl abo MeHIn crabineHoro crany. CuHreHe3 €
MPOLIECOM CyMiCHOTO (OpMyBaHHS Ta PO3BUTKY 0i0reoreHo3y
opraHi3Mamu BCiX mapcTtB JkuBoi npupoau. CuHrenes
BioOpakae oHy 3 (yHAaMEHTAIBHUX OCOOIHMBOCTEH JKUTTA,
NOB’s3aHY ~ 3 HECTPUMHHMM HOro pPO3IOBCIOMKCHHSIM Ha
noBepxHi mranery, mo B. I. Bepraacekuit (Vernadsky, 1926)
Ha3BaB «PO3TiKaHHAM ab0 HATHCKOM» )KHUBOI PEUOBHHH.

B oxnomy 3 ananiziB ysiiens B. M. CykadoBa Ipo CUHTEHE3
(Kurochkina, Wuhrer, 1987) mpocrinkoBaHi BCi HOr0o IpOSBH.
IIpote MM pO3IJIsLAAEMO CHHIEHE3 SIK TakKi JMCKPETHI CTaiifHO-
¢azoBi mpouecu: 1) dopmyrounii, TBipHMII (TpH 3acereHHi
BUTPHUX TPOCTOPIB TEPHUTOpiii a00 akBaTopiii); 2) HENEPEPBHUIA,
HEBU3HAYCHO TPUBAIWH, IO XapaKTEpH3ye MOCTIHHY PYyXOMICTh
cKianty, OyZIoBH, 3B’3KiB 0i0reoreHo3y; 3) mepeOynoBUMA, K
MOKa3ye  37aMH, 3MIHE B CIPyKTypl  OioreoneHosy;
4) BITHOBIIOBaHHH, IO BIIOOpakae BiATBOPCHHS 3arajbHUX 1
JIOKJILHUX MOPYIICHB y Gi0reoreHo3i.

Crapnii, SK BHABH KPYITHOI YWICHOBAHOCTI CHHICHE3Y, IO-
pisHOMy BuH3Ha4anucsi OaraTbma aBTOpaMH. B iXHIX Mexax
Oymu  BcTaHOBieHi (¢Ga3su —  iHiliambHA, ONTHMAaJbHa,
TepMiHanmbHA. Sk craxii, Tak i (asu € mpPocTOPOBO-4acOBO
YiTKO HEBU3HAYCHHMH, NPOTE [UIi HHUX BIIACTHBOIO €
30UIBIICHHST TPUBAJIOCTI 110 Mipi HaOIMKEHHs 010Te0eHO3y 10
OumpIm 200 MeHI cTabiumbHOTO craHy. [lpupomHi mepexoau
MDK cramissMu Ta (azamMm B HHX € pO3MHTHMH B 4aci,
MOXJIUBUM € 3IUTTSA, CYMIIICHHS TepMiHainbpHOI (ha3u
nonepeaHpoi craxii Ta iHimianeHol HactynHoi. Take sBuIIe
MOXKHA, Ha Hall MO, XapaKTepU3yBaTH sK IHTEPKiHeE3,
EKCTPAIONIOIOYH BIATIOBIHE MOHATTA 3 TEHETUKH Meio3y
(popmyBanus ramer). Lle € minkoM HpUMyCTUMHUM, MOXIOHO
BUKOPDHUCTAHHIO B O0IlOTeOIeHOJOril IOHSATH IIGHOTEHE3 3
eMmOpiosorii, ¢QitoneHorene3 3 Teopii eBoMONil, KIIMakKc,
MeHonay3u 3 (i3ioJorii JIoAnHH.

Koxna crafgis CHHreHely BH3HAYae ICBHHH CTaH
0i0oreoneHo3y, 10 3MIHIOETBCS HACTYIHHM, YTBOPIOKOYH
neBHUU psg abo cepito. Y Teopil POCIMHHOCTI ISl IIHOTO
BXKUBAETHCS MOHATTS «CEPiifHI yrPpyMOBaHH. 3arajoM LiIKOM
JIOTIYHO MO)KHA BH3HAYaTH CEpiliHi Oi0TeOIeHO3W B iXHBOMY
HaOJIMKEHH] 10 BIJHOCHOI CTaOlIBHOCTI.

Cunrene3 € 0araTo3yMOBJICHHM IIPOIIECOM CKJIQJAHHS
yIpYHOBaHb, BH3HAYCHHUM IPOHHUKHEHHSM, B3aEMOII€I0,
3KUBAHHAM OpraHi3MiB. BiH Oe3mocepenHbo OB s3aHU 3
Xa0COM Ha PI3HUX PIBHAX 1 cTafisix GOpMyBaHHS Ta PO3BUTKY
0ioreoneHo3iB.

Xaoc MU pO3INIANAEMO SK O3HAKY Ta BIACTUBICTD
CHHIEHE3y, L0 MOB’S3yeTbesi 3 (OPMYBAHHIM, HEIEPEPBHUM
PO3BHTKOM, MIHIMBICTIO CKJIany, OyooBH, B3aeMOAid y
CepifHMX yYTpyNOBaHHAX, 3MiH SBHII 1 TPOIECiB, sKi IX
00yMOBITIOIOTb. Di310HOMIYHICTb, ACIICKTUBHICTD,
MOHOTOHHICTb JESIKUX CEPIHHNX YrpyIlOBaHb y NEBHI nepioan
dbopMyrOThCSI  Ta  ICHYIOTh Ha  OCHOBI  XAOTHYHOTO
TOPU30HTAIBHOTO PO3MILIEHHSI POCInH. Bix Takoro po3yMiHHs
CEepiiHUX POCIMHHUX YIPYHOBaHb SK XaOTHYHO c(HOPMOBAHUX
YTBOPEHb CIIiJ HEPEXOAUTH [0 PO3IIISLY TOPU30HTAIBbHOI Ta
BEPTUKAIBFHOI OyIOBH THX, $Ki JOCSTalOTh BITHOCHOL
crabimizamii (KJIiMakcy) Ta 30aTHI ICHYBaTH HEBHU3HAYCHO
TpuBanuii yac. CTabinbHUM 0i0reoLeH03aM TaKoX MPUTaMaHHI
pHCH Xaocy, IO BioOpa’karoTh IXHIO OPraHi30BaHICTh, IIEBHI
¢dmroktyanii yu  Oe3mocepeqHbo Ccykiecii. Pazom 3 UM
MiJKPECTMMO, M0 XaoC OCOOJHMBO YiTKO, 00 €KTHBHO
HPOSIBIAETHCA B YMOBaX HNPHUPOJHO YM aHTPOIHO MOPYLIEHHX
3eMeb, Yy TOMY 4YHCI Ha BigBajmax TipcbKuX HOpiA 1
TEXHOTEHHUX INTY4HHX cyOctparax. Xaoc  cepilfHHX
YIPYNOBaHb  BiJOOpaKkae€ThCs  iXHIMH  1HIHMBiTyalbHUMH,
€KOJIOTO-TAaKCOHOMIYHIMH CIICKTPAaMH, MOSICHIOETBCS PI3HOIO
PO30IXKHICTIO, BapiaOenbHICTIO Ta CrenuQiuHICTIO CKIamy,
OymoBn Ta B3aemo3B’si3kiB. IlouaTkoBi (asu 3acerneHHs
MOXKYTb CBIAYHMTH PO IIHPOKI MOXIIMBOCTI «BUOOPY LUIXY» B
yMOBax BHCOKOI TpodHocTi cybOcTpariB, KoM(OpTHOCTI
TEMIIEpaTypPHHUX YMOB i 3BOJIOJKEHHS [UIst 0araTboX BUIIB.

Xaoc y popmyBaHHI ckiamy, OyIOBH, B3a€EMOIIH CepiifHUX
YIPYNOBaHb Ha KOXXHOMY €Tami, CTafgii 9 (¢a3i CHHTeHe3y
MoxXe MaTtH pi3Hi nposBu. CyKueciiHi cepiiiHi yrpynoBaHHS 3a
CBOEI0 CYTTIO € psAfgaMH Xaocy, 1€ Mipa XaoTH3My
3MEHIIYEThCsl IPH HAOJNVDKeHHI 10 OiblI cTabiIBHOTO CTaHy.
BinsnaunBiy, oo cMHreHe3 € 0araTocHpsIMOBaHHM IIPOLIECOM
nudepenuifioBanocti  GioreoreHosy, Horo mepedynoB Yy
HampsIMKy cralimizalii, 3ayBaKMMO, LIO YHCIO MOXJIMBUX
«BHOOpIB» MNUIAXIB PO3BUTKY 3MEHIIYETHCS IO Mipi iforo
«crapiHHsS». Posrmsamaroun mpobiemy xaocy B Teopii
CHHTEHe3y SIK IIMPOKOTO IIOHSTTS, IO OKPECIIOE BEIHKY Ta
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MOCTiIHHY 1J1s1 OiOreoLeH03y CYKYIHICTh SIBUI Ta IIPOLECIB,
3HAUHy yBary CIiA [OpUAUIATA  Teopii  ajanTamii.
Apanraiiorenes, siKk i MyTareHe3, € iMOBIPHICHUM IPOLIECOM
XaOTUYHOI, HEBU3HAYEHOI MPUpPOAU. TakuM UYHMHOM, Xaoc 5K
aTpuOyT CHHTeHe3y BH3HaYa€ 3aKOHOMIpHI SBHIIA Ta MPOLECH
pO3BHTKY  Oyab-sKMX  OIOTCOIICHO31B, €KOCHCTEM 1 €
HEOOXiJHOIO CTajli€r0 iXHIX IepeTBOpeHb i 3MiH. OCMUCICHHS
Ta MOJAIbIIIA MOrTHOICHa po3podKa IIi€l mpodieMH Mae CTaTu
OJIHI€IO 3 ONOP TEOPii POCINHHUX YTPyIOBaHb i 610reoIeHo3iB.

SIK 3aKOHOMIPHOCTI CHHT'€HE3Y, LIO0 MOB’sI3aHi 3 XaoCoM, Ha
PI3HHUX eTanax PO3BUTKY YIpyNOBaHb MOXHA BH3HAUUTH TaK:
1) cuHreHe3 € 00’€KTUBHOIO aTpHOYTHUBHOIO BIIACTUBICTIO
KUTTS, IO BiOOpakae PO3MOBCIOKEHHS )KUBUX OPraHi3MiB
Ha MOBEPXHI IUTaHETH; 2) K MPOLEC CKIAJaHHSI yTPYHOBaHb €
3arajibHUM 1 €IMHUM JUIS BCiX OpraHi3MiB 1 BKIIOYaE IXHI
NPOHUKHEHHS, B3a€MOAIi, 3KWBaHHS, 3) CHHICHE3 €
OaraToeTarmHUM, CKJIQJIHUM MpoiiecoM; 4) BiH BiJ3HAYAETHCS
MPOCTOPOBO-YaCOBOIO JTUCKPETHICTIO B OYAb-sAKiH IUISHIN
TEpUTOPIii YM aKBaTOpii; 5) MpoLecH MPOHUKHEHHS, BCEJICHHS,
CKJIAJaHHA, 3KUBAHHSA 4YacTo YNEPEePKEHO MOB SA3YIOTh 3
VSBICHHAM NP0 IMEBHUN EKOTOIMIYHUI 00ip, KOHKYpEHMIO,
BHIYCKAIOYX 3 TONS 30py OO €KTUBHICTH CHPHUATIMBUX
B3a€MO/IiH Ta B3a€MOBIUIMBIB; 6) CyMillIeHHSI €KOJIOTIYHHUX HIlll
HE 3aBXKIU € KOHKYPCHIIEI Ta CIiJbHE BUPOCTAHHS BHIIB
MOXE€ MaTH Xapaktep cuMmOiody (y IIMPOKOMY pO3yMiHHI),
CHHEpri3My, HeWTpaiiaMy, OyTH 3aKOHOMIPHHUM, a He
BUIAJIKOBUM; 7) CHHICHE3 3aBepIIyeThCsl Oinbin abo MEHII
CcTabiIbHUM CTaHOM OiOreoleHo3y, MPOTe MOXKE TPUBATH
HETEepepBHO; 8) MOXJIMBUM € YTPHUMaHHS B YIpYIIOBaHHI
CKOTOMIYHO HECTIMKMX BHIIB, y SIKUX TaKa HECTIHKICTh
KOMIIEHCYEThCS LIEHOTUYHO; 9) PI3HOMAaHITHICTB
0ioreoneHo3iB, Ky 3Ae0LIBIIOr0 TIyMadarh SIK BHIOBY, HE €
3aKOHOMIPHOIO Ta pe3yJbTYHOUOK Ui CTajiii BiTHOCHOT
crabinpHOCTI (y 0aratbOX YrpyIOBaHHSX), OCOOJMBO IpU
pisHux ekcTpemymax; 10) mOYaTKOBI eTamu CHHICHE3Y
Bil3HAYAIOTLCA  OUIBIIOID  BMIOBOK  CKJIAAHICTIO, HIXK
3aBepmanbHi; 11) MOHOTOHHICTB IPOCTOPOBOI OyHOBH, CKIIATY
Ta BCiX HIIMX 0COONMBOCTEH €KOTOMY HA MOYATKOBHX (hazax i
cranisx (opMyBaHHS O0iOr€ONEHO3Y MOXYTh JaBaTH Oarato
Bapiamii OymoBH, CKIIamy, €KOJIOTO-TAKCOHOMIUHHX CIIEKTpiB,
HOro BCHOI'O Ta YacCTUH YHACIIJOK CKJIQJHHX, IMOBIPHICHHX,
HEBHM3HAYCHO-PI3HOSAKICHMX 1 PI3HOKIJIBKICHUX, XaOTHYHHX
MPOLECiB MPOHUKHEHHSI OPraHi3MiB y el eKOTOI.

V cykueciiiHoMy aHamizi MaioTh OyTH BpaxoBaHi BCi
MOXJHBI KomOiHamii BuAiB. CHHTEHE3 CYMPOBOIKYETHCS
HOBOYTBOPEHHAMHU KOMOIHAIIM BUAIB i KOMITO3UIIH IXHBOTO
po3TamyBaHHS, IO 3MIHIOIOTBCS B TIPOILECi IXHBOTO
B3a€MO3YMOBJICHOTO iCHYBaHHs. ICHYIOTH KPHUTHYHI MeXi
MIPOHMKHEHHS Ta BCEJICHHS OPraHi3MIiB pI3HUX BHUIB, 32
SKHMH IMOYNHAETHCS PO3JIaJ CKIaay Ta OyJ0BH O10reoeHO3y.
®dparMeHTapHa CYKIECIHHICTh 0iOreONeH03y XapaKTepusye
HEOJHO3HAYHICTh  CYKIIECIHHOrO pyXy #Oro 4YacTHH.
HaiiGinpin BpasinBi KOMIIOHEHTH 3MIHIOIOTBCS B PO3BHUTKY
OiloreomneHo3y, TaKOX fK 1 piBHI IXHBOT Bpa3nuBoCTi. Y Teopii
OiloreomneHosOrii HE ONpalbOBAaHUMH € TEOMETpis CKIany,
OyMOBH, B3a€EMOBITHOCHH, PO3BUTKY, aIaNTamioreHesy.

CraTka 4M KiHETHKa CHHICHE3Yy IPOSBISIOTBCS B yCiX
fioro gopmax. Craruka BinoOpaxae neBHi (hikCOBaHI MOMEHTH
YM CIIOBIJIBHEHHS PyXY Ta 3aTPUMKY MDK CTaJisIMU, KIHETHKA XK
Ma€e po3MIAATHCS SIK IpoLec pyxy OioreomeHo3y B yaci. Yci
CHHT'€HE3H MiAMOPSIKOBaHI 30HAIFHOMY THITY BiITBOPEHHS Ta
PO3BHTKY 0i0T€OLICHO3IB Y HANPSAMKY JOCATHEHHS OipmI abo
MEHII cTabiIBbHOTO CTaHY.

Posrmsimatoun cuHTEHe3 SK  SKICHO Ta  KUIBKICHO
CKJIaHUH, HEONHOPIMHWH, IMOBIpHICHMH TIpolec, MH
3BEpHYJIM yBary Ha HOro CYTTEBY 3aJEXHICTh BiJ
0coONMBOCTEl  NPOHMKHEHHS  Ta  BCEJCHHS,  KOTPI
BUSIBIISIIOTHCS B PI3HUX HPOCTOPOBO-4acOBUX Macuitabax i3
CYMILIIEHHSAM Y POCIMHHUX YIPYNOBAaHHSX DPI3HHX JKHTTEBUX
¢bopM i BUAIB pi3HOI aHTPOMOTONEPAHTHOCTI. [IpOHUKHEHHS
pociMH |y BiTBHI YW 3acelieHi POCIMHAMH TIPOCTOPHU
3yMOBJICHE  IXHIMH  [OXO[KCHHSM,  O3HaKaMH  Ta

BJIACTUBOCTSMH, KUIBKICTIO Iiacrop i ¢akTopaMu IXHBOTO
3aHECEHHS, OCOOJIMBOCTSAMM EKOJIOTIYHUX YMOB. IIpOHMKHEHHS
OpraHi3MiB Ha BUJIbHI IUIOL, B IPOCTOPH YK 00’ €MH TEPHUTOPIi i
aKBaTOPil € IMOBIPHICHUM, XaOTUYHHUM IpoLecoM. TYT Xaoc siK
HEBU3HAYCHI, HECTIPSMOBAHI pyXH, «OITyKaHHS» OpraHi3MiB Ta
iXHIX 3a4aTKiB, pyX OIOJIOTIYHO-aKTUBHHX pEYOBHH, IO
BH3HAYAIOTHCS PI3HUMH CKJIaJIHUMH TPAEKTOPISIMU HEPEMIIIICHb,
THMYacoBOi YM IOCTiHHOI JIOKami3awii, KpilUIeHHS YH
po3TallyBaHHS  OpraHi3MiB, IXHIX OpraHiB 1 3a4aTkiB.
TIpoHMKHEHHST € TPOLECOM MOJIONAHHs Oap’epiB, Hacammepen
abiotuuHOro Xapakrepy. [IpOHHKHEHHS Yepe3 MOTPAILIIHHS TUM
Yl I{HIIUM [UIIXOM € TIEPBUHHUM €TaroM eKCHAaHCii Pi3HUX
BUAIB 3 HACTYNIHHM iXHIM po3BUTKOM. [Ipu BiacyTHOCTI
Onokyrounx (haxTopiB BinOyBae€ThCs BCEIEHHS, IOLIMPEHHS,
3aceneHHs Oy/Ib-sIKOTO BUIBHOTO Bifl POCIMHHOCTI IPOCTOPY UH
KOHKPETHOTO 010TeO0I[eHO3Y.

IMponukHenHs Moxe Oyrtu: 1) onHo- Ta, 31e0iiBLIOrO,
06araTro(akTOpHO 3YMOBJICHHM; 2) OIHO- YM 0aratopa3oBUM;
3) moctiiHuM abo mepiogudHMM; 4) PpI3HOKUIBKICHUM;
5) piBHOMipHUM 200 HepiBHOMipHUM. Pi3Hi BHIH, 3aJI€KHO Bij
BJIACTHBUX IM EKOJIOTIYHHX CIHEKTPiB, MOXYTh 3aXOILIIOBATH
BECh MpOCTip a0 OKpemi HOro JOKycH, yTBOPIOBAaTH OJHO- YU
MONIBUIOBI yrpynoBaHHs. IIpOHHUKHEHHS MOXKe OJOKYBaTHCS
MexaHI9HO  (penbedHi  yTBOpPEHHS, BOJOWMH, BHCOKA
POCIIHHHICTb, CIOPYAH) 4H (i3UKO-XiMIYHUMH BIACTHBOCTSIMH
IpyHTIB 1 cyOcTpaTiB, 0COONMBO IXHIMH  TBEpIICTIO,
MIUTBHICTIO, XIMi3MOM, 3BOJIOXKEHHSIM, TEPMIYHIMH YMOBaMHU.

BceneHHst MM BBa)Ka€MO TaKMM HACIIJIKOM IPOHUKHEHHS
Ziacrop, KUK TPOSBISAETHCA POCTOM i PO3BHUTKOM POCIUH Y
BU3HAUCHHUX Mekax abo Ha BCi IIomi Ta 30epeKeHHSAM iX
HOPOTArOM IEBHOTO Iepiofy. BinkuBaHHA —XapakTepusye
ICHYBaHHS Ta PO3MHOXXEHHS POCIIMH y TPOCTOPi MPOHHKHEHHS
JOCUTh TPUBAJIMH Yac, a MOLIMPEHHS — 3aCeJICHHs HUMU HOBHX
HPOCTOPIB i OJIM3BKUX JIOKYCIB.

Jlns  XapakTepUCTHKH CKJIAJHUX IPOLECIB MEPBUHHOTO
3acejeHHsl BIIBHUX MPOCTOPIB MM BBaXKAEMO JOLITbHHM
BBECTH TaKi TOHATTA: 1) CHJIa TPOHUKHEHHS, KOTpa
BU3HAYAETHCS KUIBKICTIO Jiacriop Ha OAWHHIIO IUIOMII YU
00’eMy BIIBHOTO UM 3acCeEHOr0 MpOCTOpY; 2) eHepris
BCCJICHHS, IO XapaKTepHU3ye KiJIbKICTh NPOOYKCHUX JI0
JKUTTS J[acliop Ha OMUHHUIKO TUIONI; 3) MIBUAKICTH BCEIICHHS,
IO € JIHIHHUM YM TPOCTOPOBHM IPOCYBAHHSM OJHOTO YU
JEKUIBKOX BHJB Ha 3aCENCHUX IUIOIAX 3a OAMHUIIO 4acy;
4) koedilieHT BIKMBAHHS  OILIHIOETHCS  BiJHOIICHHSIM
KIUTBKOCTI iCHYrOUHMX (SIKi 30eperyincs) A0 KUTBKOCTI MPOPOCTHX
pocnuH 3a meBHHi 4ac. CeneKTHBHY IIHHICTh BHAIB MH
OILIIHIOEMO SIK €HEPTil0 BCEJICHHA Ta KOe(illieHTH BIKUBAHHS.
BBa)xaeMO OKpEeMO BUAUIUTH OCHOBHI THIM HPOHUKHCHHS:
1) dponTansue; 2) Mo3aiune; 3) 3mimane. TUny NpOHUKHEHHS,
BCEJICHHA Ta IOMIMPEHHS POCIMH MOXYTh He 30iratucs
BHACNIZOK pIi3HUX (aKTOpiB, SIKI XapaKTepH3YIOTh KOXKHHUN
HPOCTip MPOHUKHEHHSI.

IMepBuHHI IMOBIpHICHI SIBHIA PO3BUTKY POCIMHHOCTI, 3a
EKOTOMmYHOTO  1000py BHOIB 1 (opMm, 3MIHIOIOTHCS
KaHaIi30BaHUM (OPMyBaHHSIM yrpyIOBaHb MOHOTOHHOTO
XapakTepy 4d  CKJIQJHUX Mo3aiuHuX abo  audys3HHx
MPOQITOICHO3IB, 3aJIEKHO BiJl BIACTHBOCTEH NPOHUKHCHHS,
BCEJICHHS, IPYKUBAHHS POCIINH (eLes3ucy).

Enesuc € HeBinx’eMHOIO CKIanoBOIO cHHrenesy. Enesuc
(Bin rpeupk. oikisis — KomoHi3amis) — MpOLEC 3aXOIUICHHS
opraHiaMamu (pOCIMHAMH, TBapHHAMH) BiJIBHOTO IMPOCTOPY.
Jocuth bacTto meil TEpMiH BKHBA€TbCA UL IO3HAYCHHS
IMOBIPHICHOTO CKJIAIHOTO IMpPOIECY YKOpPIHEHHS, 3aceleHHS,
BTOPTHEHHSI, IPOHUKHEHHS, 3aKPIIUICHHS OPTaHi3MiB y BUIBHHX
yn 3aceneHux npocropax. ®. Kiemenrc BBaxaB emesuc
OJIHI€I0 3 YOTUPBOX (ha3 (GOPMyBaHHS POCIUHHHUX YIPYIOBaHb,
a came: 1) Mirpamist 3a4aTKiB pOCIMH Ha BUIBHHII cyOcTpart;
2) mpopoCTaHHS Ta YKOpIHEHHs MPOPOCTKIB 1, 3arauom,
3aKpilUICHHS] MirpaHTaMu 3a c000I0 HOBOTO MiCLEBHUPOCTAHHS,
3) arperamis YW YTBOPEHHS TPyl IIOTOMCTBAa MIrpaHTIB
HABKOJIO MAaTEPHHCHKHX OCOOMH; 4) iHBa3is YU YKOpiHEHHS
pocnuH omHux rpyn MirpaHtis B immi. O. I'. Boponos
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(Voronov, 1963) Bu3Ha4aB ene3uc siK MPOLEC IPUCTOCYBaHHS
POCIMH JO HOBUX M HHMX YMOB, SIKMIl IIPOXOIHUTb MiCIs
IXHBOTO TNPOHMKHEHHS Ha orojieHy Tepuropito. Lle
MIOYMHAETHCS 3 TIPOPOCTAHHS POCIIHH, TPUBAE HPOTATOM YCHOTO
MEepiofy POCTy Ta 3aKiHUYETHCS, KOMU POCIMHH Ha HOBOMY
Micui penponykyiots. 3a €. M. JlaBpenkom (Lavrenko, 1959),
CYKIIECiI0 BH3HAUAE €Ie3UC, TOOTO YKOPIHEHHS THUX abo iHMMX
BU/IB Ha BUIBHWHA BiJ POCIMH IUISHIN mpoctopy. B iforo
TPaKTyBaHHI IIOHSATTS «ELE3MC» BKIIOYAE€ BECh IIPOLEC Bif
MOMEHTY iHcrepMmanii Toro abo iHIIOrO BHAY A0 #oro
3aKpilUIeHHs Ha IiTsHLI. Pyx enesucy He MpUNUHIETHCS Ha i
OUITHIN #  mi3Hime, ax [0 (OpMyBaHHA CTaOUTBHOTO
yrpynoBanss. b. M. Mipkin (Mirkin, 2001) Tiryma4uts ene3nuc
SK TpOLeC TMPIKMABAHHA Ta 3aKpIlUICHHS PpOCIMH IpU
¢dopmyBanHi yrpynoBaHHs. Emesmc, Sk CkilazoBa IpOIECY
JOCSITHEHHSI TIeBHOI OPraHi30BaHOCTI CEpPiHHMX YrpylOBaHb Y
PI3HMX EKOTOIaX, OB’ sI3aHUI 3 Xa0COM, SIKMH Mae cyOCTpaTHY
OCHOBY Ta PO3BHMBA€EThCs HA (D)OHI IMOBIPHICHUX, 00’ €KTUBHHX 1
Cy0’€KTMBHHUX,  KOHTPOJIbOBAaHMX 1  HEKOHTPOJIbOBAHUX
¢daxTopiB, yMOB, TMpPOLECIB MPOHUKHEHHS, YKOPIHCHHS,
3aCeNICHHsI POCIMHAMHM Pi3HUX HOBOYTBOPECHb.

3paTHiCTE 70 eme3ucy OaraTo3yMOBJIEHa Ta CYTHICHO
3aJIeXKUTH BiJl O0COOJIMBOCTEH INPOHWKHEHHS, BCEJICHHS, KOTpi
BUSIBIIIIOTECS. B PI3HUX IIPOCTOPOBO-YACOBUX MacIITadax i
CyMILICHHSM B 0iOreoleH03aX OpraHi3MiB Pi3HHMX J>KUTTEBUX
¢opm. Emesuc € Oiopi3HOMaHITHMM 1 HEBUUYEpPIHHUM. BiH
BU3HAYa€e pyx OIOreoLeHO03IB 3a CTalisIMUA 30HAIIBHOTO THITY Ta
CYNPOBO/DKYETBCSL  €INi3iIMH  HEBIONOBIMHMX  cTagid i
HEaJaNTOBAHHUX BUIB.

CuHreHe3 SIK OfMH 3 KOMIIOHCHTIB CKJIQJHOTO DPO3BHUTKY
0i0reomeHo3iB y CydacHHX, 00’€KTHBHHX yMOBax 3abe3mnedye:
1) ixHe craHOBieHHs; 2) OUIBII ab0 MEHII peaJbHy IXHIO
30HAJIBHY CTIHKICTB; 3) 100ip ToJIepaHTHUX GOPM OpraHi3MiB.

Vei mi mpouecw BHUCYIOTBCS B CBOIM CyKYIHOCTiI B
KaTeropiro «oprasizauis». [Ipore opranizamis (miIBUIICHHS
OpraHi30BaHOCTI) Ta ne3opraHizais (3HIDKCHHS
OpraHi30BaHOCTi) € BiZHOCHUMH. PyiHM OyaiBenb 3 TOYKH
30py apxXiTeKTypH — Ie Xaoc, 0e3MOPSIOK, a 3 TOYKH 30py
MEXaHIKH BOHH € CHCTEMaMH 3 BIACTHBOIO IM CHenn(idHOIO
opranisosanictio. Opramnizanis — me: 1) ocobmuBa ¢opma
3B’3Ky; 2) TpoLeC, HallJIeHHnH Ha BHCXIAHY CTailo
po3BuTky cuctemu (Averyanov, 1986); 3) momiapHe
(GYHKUIOHYBaHHS 4Yd B3a€MOJil YacCTHH CHCTEMH, LIO
3abesneuytots i agantamilo (Yugay, 1985). 1i smauenns
ToJIATae B MepenaBaHHi iHGopMalii 3a JOMOMOTOI0 CUTHAIIB,
AKi 3a0e3MeuyloTh AOLIIBHY B3a€EMOJII0 ECIEMEHTIB >KHUBOI
CHUCTEMH, 3 HACIiIKaMH PeaKIiii caMOperyTIOBaHHS.

VY OGioreomeHo3i opraHizMaM# pIi3HHX LApCTB >KUBOI
npupoan (opMyIOThCs OaraToMaHiTHI THHHM 3B’s3KiB. Ha
piBHI TEBHUX JIAHOK, CJCMECHTIB, OCEpPEAKiB 1 BCHOTO
yIPyINOBaHHs, Yy Ipoleci pO3BHTKY, 3abe3neuyeTbcs
cTabinpHiCTh eneMmeHTiB i 3B’sa3kiB. Cran GioreorneHosy
MOXE BHU3HAYaTHCS OpraHizaiiclo Ta Je30praHizamiero.
Opranizanito MH pPO3yMIEMO SK TPOLEC PO3BUTKY Ta
(dbopMmyBaHHA CTpyKTypu. BoHa B GioreomeHo3ax OyIb-sSKOTO
MIOXOJ/DKCHHS XapaKTepHu3ye 3MiHH CTaHiB 32 PaXyHOK PyXy B
yaci IXHIX YaCTUH KOMIIOHEHTIB i OHTOT€HCTHYHHX 3MiH
oprasiamiB sk eneMeHTiB. Opranizaimis — € MOCIiJOBHI
3MIiHM BHYTpIIIHIX, CHCTEMHHX IIapaMeTpiB Ha OCHOBI
00’€KTUBHMX, HEKOHTPOJBOBAHUX a00 KOHTPOJIHOBAHUX
JIOJMHOIO NIPOLIECIB POCTY, PO3BUTKY Ta IPOLYKTHBHOCTI Y
npuponHuX OioreomneHo3ax abo B aHTPOMHO-CHOPMOBAHUX
yrpynoBaHHsX. [i opraHisMeHuM aHAnorom € MoGimizamis sk
YaCTKOBHH BHUIIAJOK peakiii 0i0CHCTeMH, IO HAJICKUTH 10
OpraHi3My Ta BHPaXa€TbCs B 3MIHaX 1 JIOKaJbHIH
KOHIIEHTpalii eJeMEeHTiB, KOMIIOHEHTIB OpraHizMy 4 Yy
BIJIIIOBIAHOCTI 10 XapakTepHUX MNPHPOAHUX, SKICHUX
B3aeMoiit. Mobini3amiro MU pO3rIILAAEMO SIK aganTauiiHui
IpoLec NepeTBOPeHHs Oy/Ab-IKUX CHUCTEM Y Iepiol crTpecy,
IO  Bi3HAYAETHCS  MIACHICHHSAM HEBHUX  CTPYKTYp,
KOHICHTpAIlI€I0 TEeBHUX (YHKIIOHANBHUX IIPOLECiB, SAKi
3a0e3MevyoTh MiABUINEHHS CTiiikocti. MooGimizamis €

MPOSBOM OpraHizaiii Ta 3HAYHOKI MIpOK  XapaKTepU3ye
CTPECOBMI CTaH CUCTEMHU.

Opranizawisi € HEYNOpsAKOBaHUM, 0araTOCHPSIMOBAaHUM
MPOIIECOM 3 BHSIBOM JIOKAIBbHUX BIIACTUBOCTEH, MO3ai4HOCTI
€KOTOIly Ta, 30KpeMa, €OaToIly, BHAOBOI Ta MOIMYJSAIiHHOL
crnemu(piky  OIOTeoneHo3iB, y TOMY YHCII KyJbTyp- 1
arpobioreoreno3is. B ocraHHIX opraHi3amis BHJIMBA€ThCS B
npolec akTHBi3amii, BCTyHmy JO Bereraunil NOTEHIIHHO
MOXKJIMBUX HeOa)KaHUX JIIO/MHI Oyp’sIHOBUX POCIMH Ha OCHOBI
X 3a4aTKiB | HACIHHS Y 1HIIUX OPraHi3MiB.

Opranizariiss MoXKe pO3IIsIaTUCsl 0araTOIUIaHOBO, y Pi3HHX
MPOCTOPOBO-YACOBHX MacmTabax. 1if BIacTHBa IPOCTOPOBO-
YacoBa aCHHXPOHHICTH: 1) Ha ()OHI MO3aidHOCTI, MAPUESPHOCTI
Ta SIPYCHOCTI BOHA OUTBII BiJMyTHA Ta MOMITHA; 2) TIPU BiTHOCHO
MOHOTOHHIH BEpPTHKAJBHIH 1 TOpH3OHTANBHIM OyIOBI BOHa
BUSIBJISIETHCS 32 PAXyHOK CKOTOHHO-CEPEIMHHIX BiMIHHOCTEH.

Opranizainis ~ BH3HA4a€:  PO3BHTOK  OpPraHi30BaHOCTI,
CHCTEMHOCTI, TOOTO BOHA BTLIIOE IHTETpaIlifo 1 B3aeMomil
CHCTEMOTBIpHHX ()aKTOpiB, BiIOOpa)KarOul PO3BHTOK YaCTHH,
MiJICHCTEM, KOMIIOHEHTIB, €JIeMEHTIB, sKi ()OPMYIOTh CTaliCTh
crucreM. BoHa €: 1) mocTiiiHOI0 aTprOyTHBHOIO BIACTUBICTIO BCiX
IMHAMIYHUX CHCTeM; 2) OaraToeTarHuM IPOLIECOM CTaHOBIICHHS
Oynmb-fKOI ~ CHCTEMH 3  II€BHHM  pIBHEM  IapaJeiizMmy
PI3HOCIIPSIMOBAHHX 1 IT/MOPS/IKOBAHUX 3arajlbHOMY HarpsiMy
YaCTKOBHX SIBHII 1 TPOLECiB; 3) YCKIAIHEHHSM, CIIPOLICHHSM,
PO3LIMPEHHSIM CKJIaay, OyIOBH, 3B’S3KiB; 4) XapaKTEpHCTHKOIO
3MiH 3arajgbHoi  CTepeoOyHoBH YIPYNOBAHHSI  OPraHi3MiB,
HA/J3eMHOI Ta MiJ3eMHOi SPYCHOCTi, OCBOEHHSI BEPTHUKAIBHHX 1
TOPU30HTAIBHUX TIPOCTOPOBHX Him. OpraHi3amis 3yMOBIIOE
niepe)OpMyBaHHSI CITBOBOI CHCTEMH 3B s3KiB: 1) mepeOynoBu
XapakTepy BIUIMBIB, 2) 3MiH y IXHIX CHJI, HalpyXeHHSX,
KOHIICHTpAIisX, Aiana3oHax; 3) MIHJIMBOCTI B IIpOCTOpi Ta
YaCOBHX 3B’5I3KaX, BIIMOBIIHO JI0 MOTpeO 6i0reoeHO3y.

CuHreHe3 MOXKHa PO3IVISIATH SIK HENEePepUBHUH Ipolec
opranizaiii 0ioreoreHo3y, SKUi SK SBHUIIEC XapaKTepH3ye
PYXOMICTB CTPYKTYpH Ta JopMyBaHHS OpPraHi30BaHOCTI.

Jnis opranizanii XapaKTepHHMH €:

1. Oznaku: 1) OUCKPETHICTH; 2) HEPIBHOZHAUHICTH CTaIliB;
3) ixHA  HepiBHONPABHICT; 4) pi3HA  TPUBAJICTH;
5) TpUCKOpEHHS 4YM CHOBUIBHEHHS Ha (oHI mOTped
OioreoreHO3y; 6) CHOBUIBHEHHS IO Mipi HAOIMKEHHS JIO
011 200 MEHII CTabLILHOTO CTaHy.

2. BumacruBocti: 1) 3Hauymiicth; 2)  PyXOMICTB;
3) OGioreoleHOTHYHA 3yMOBJICHICTh; 4) HENEPEPUBHICTD;
5) exBi(iHATBHICTB.

3. ®ysKwmii: 1)  dopmyBaHHS  OpraHi30BaHOCTI;
2) CTaHOBJIEHHS CTPYKTYpH; 3) pPO3BHUTOK O0iOT€OICHO3Y;
4) caMOpO3BUTOK.

OpHiel0 3  XapakTepHUX OCOONMBOCTEH opraHizamii €
caMooprasizamisi, II0  BHUSBISIETECS B 0OioreorneHo3ax sk
peaiizailiss NPUXOBAaHUX PECYPCiB, MOMXIIMBOCTEH 3a paxyHOK
TaKuX sBHIL 1) MOSIBU B iXHBOMY CKJIa[i HEOOXiAHHX SIKICHO Ta
KUTBKICHO PI3HHX €JIEMEHTIB Yy IeBHHH MOMEHT pPO3BHUTKY;
2) ycyHeHHS IXHBOI HaAMIpHOI KiTbKOCTi; 3) 30epekeHHS
aIaNTUBHUX 0 cepenoBuma (opm; 4) Oararbox mepexomiB y
JATEHTHMII CTaH NEBHMX EJIEMEHTIB, IXHBOI  Mirpamii
(BUHECEHHS) 32 MeXi YTrpYyNOBaHHS; 5) 3MiH: a) TAKCOHOMITHHX
i exoMmopdiyHMX cHekTpiB; 0) 3MiH mnomimMopdHOCTI Ta
YHUCEJBHOCTI  MOMYJIAIi{, B)  3arajbHOi  CTEpeoOyIOBH
YIPYHOBaHHs Ta HAJ3EMHOI, [iI3eMHOI SIPYCHOCTI; T') OCBOEHHS
BEPTHKAJIPHUX 1  TOPH3OHTAJIPHUX  HPOCTOPOBHUX  Hil
II) MO3ai9HOCTI Ta KOMITIO3UIiH; 6) mepedopMyBaHHS CITHOBOI
CHCTEMH 3B’SI3KIB 32 XapaKTepOM BILIUBIB.

BucHoBku

V zaranpHOMY MiICYyMKY BIJ3HAYMMO, IO YSBICHHS IIPO
PO3BUTOK yrpyINOBaHb, PO IXHIO OPraHi30BaHICTh i OpraHi3atito €
OIHMM 3 OCDKHMX 1 HEJOCTaTHbO JAU(EepPeHIiHOBaHUX B
OioreorieHomnorii. CaMoopraHizamisi € 00 €KTHBHAM  IIPOLIECOM
CaMOpyXOMOCTi OioreorieHo3y B dyaci. Bona mimmopsakoBaHa
OJHUM 1 THUM >K€ 3aKOHOMIPHOCTSM HE3QJIGKHO BII IXHBOT
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CIPSMOBAHOCTI 1O CTaOUIBHOTO YW HECTaOUIBHOrO —CTaHy
yrpynoBadsst. Oi i Ti % (akTopy, sIBHIIA Ta MPOLIECH MOXKYTh
OyTH $IK CHCTEMHO-TBIDHHMH, TaK 1 CHCTEMHO-DYHHIBHHMHU:
B32€EMOBIUIMBH OPTaHi3MiB, KOHKYPEHLIis, aJallTUBHE pearyBaHHs,
TIOTIOBHEHHS Ta 301AHEHHS CKIIANy, YCKIAIHEHHS Ta CIPOLICHHS
OyZI0BH, 3MiHH CIIiBBITHOIICHb ()yHKIIOHATEHUX TPYIL.

Ha piBHI NIeBHHX JIaHOK, €IEMEHTIB, OCEpPEIKIB i BCHOTO

OioreoneHo3y, y TMpoleci PO3BUTKY  3a0e3MeuyeThest
CTabIILHICTE €JIEMEHTIB 1 3B A3KiB.
Koxnuit GioreoreHo3 BiJI3HAYAETHCS CBOEIO

OpraHi30BaHICTIO Ta MpollecaMy OpraHizamii, KOTpi ycTaleHo
BiZOOpakaroTh HOTO IMPOCTOPOBO-YACOBY HECTAOLIBHICTH, sKa
MOJKE BUPKATHCSI HEBU3HAYCHO BEJIMKOK MHOXKUHOIO KapTHH.
Hocnidowcenns nposedeni Ha xagedpi exonozii ma oxopouu
HABKONUUHBbO20 cepedosuya MIAEY  y pamxax
Odeparcoroodncemmnoi  memu  Minicmepcmea oceimu i HayKu
Vrpainu  «Pospobka  cyuacnoi  kowyenyii  GiOHOGNEHHS
biomuunoco  nomenyiany — peKylbmuBO6AHUX — 3emenb  OJiA
payionanvrozo 3emnesuxopucmartay Ne 0117U004291.
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Large old trees are significant elements of forests, arboretums, botanical gardens and parks
and perform a number of unique functions contributing to ecosystem integrity and biodiversity.
At the same time human activities such as compaction of topsoil layers, deterioration of soil
permeability and soil aeration drive the decline of large old trees. The human impact is also
exacerbated by plants inevitable physiological age-specific changes. The presence of such old
trees in urban environments brings great scientific promises enhancing a social, cultural and
historical forest value, although these benefits increase responsibility for trees maintaining.
Regarding old-growth trees historical, cultural, and environmental significance and their overall
vulnerability, the individual-by-individual tree protection measures are required. Pedunculate oak
(Quercus robur L.) is among the most widespread long-lived species in Europe, in particular in
Ukraine. In Feofania (or Theophania) forest, that is an oak-hornbeam forest located in southern
part in Kyiv, the age of the oldest oak trees reaches about 300 years. In this article, we aim to
estimate vitality, overall condition, and recreational digression stages of pedunculate oak trees
and to develop the recommendations to maintain and extend trees longevity in Feofania forest.
We estimate the stages of recreational digression and vitality using an approach of Hensiruk et al.
(1987) and Sanitary Regulations in forests of Ukraine (1995) respectively. The dendrochronological
analysis is performed on core samples from sixteen age-old pedunculate oaks in order to determine
their exact cambial age and to evaluate their growth rates. We use at least two cores per tree
extracted at a height from 0.5 m to 1.3 m above ground level with an increment borer. The tree-ring
widths are measured using AxioVision (Carl Zeiss) software to the nearest 0.01 mm. To identify
false rings we employ stereomicroscope MBS-1. The individual tree-ring series are cross-dated,
standardized and checked using the COFECHA program. Then we determine exact cambial age of
oak trees as number of tree-rings in individual series. To estimate the age of trees with cores without
pith we use a graphical method. The analyze is performed on 42 increment cores containing 7335
annual rings formed in the period from 1746 to 2016. Measured diameter of the age-old oaks ranges
from 57.6 cm to 165.2 cm. The longest chronological series contains 271 years. The age of studied
trees varies from 202 to 275 years averaging 175 years and radial growth ranges from
1.07+0.400 mm to 2.85+1.487 mm averaging 1.954+0.792 mm. In recent years the reduction of radial
growth isn’t observed, although in a long time interval in five studied trees the rings width not
exceeds the individual series average value. However, the growth rate reducing could not be
regarded as critical for trees vitality because it is above 10 % of the average value yet. The evaluated
mean increment coefficient is 5.13+1.482 years in cm that allows to estimate the age of dominant
and codominant oaks in the association of Galeobdoloni luteae-Carpinetum in other forests. The
estimated vitality is mostly of 67 points. Five oaks are in «satisfactory condition», nine oaks are
«weakened», one oak is «very weakened» and one tree is «dying». «Weakened» trees are with
mechanically damaged stem and are often suffered from leaves defoliation caused by Acrocercops
brongniardella and Microsphaera alphitoides. Regarding wood samples maintenance, the «dying»
oak stem is found rotted in its center. The recreational digression is at the stage 1-4. For eight oaks it
is at the first stage, for four oaks at the second stage, for two oaks at the third stage and for two oaks
at the fourth stage with 60 % destruction of the understorey. The number of age-old Q. robur trees is
limited, thus measures to care could consider individual tree-specific features. Given trees vitality
and stages of recreational digression, we develop the guidelines to preserve and extend trees
longevity. We also propose to include four old-growth oaks in the list of monumental plants.

Keywords: Quercus robur; chronology; vitality; increment coefficients
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CraHn, 0xopoHa Ta 30epe:KeHHsl 0araToBiKOBHX JiepeB 1y0a 3BHYAHHOIO

B ypounii «®Peodanin»

10. C. IIpokonyx, 4. I. Kpuios

Inemumym esomoyivinoi exonoeii HAH Ykpainu, Kuis, Ykpaina

Benuki crapi gepeBa € OCHOBHHMH €JIEMEHTaMH JIICOBMX HAacaKeHb, ACHAPONApKiB, OOTaHIYHHMX cafiB, MapKiB Ta CKBEPIB.
Bukonytoun psa yHIKaTbHUX (QYHKIIH, Ha SKi HECHPOMOXKHI MOJIOZI JepeBa, BOHH BiirpaloTh KIIOUOBY pPOJIb Ui 30€peKeHHS
LUTICHOCTI eKocucTeM Ta Oiopi3HOMaHITTS. TOMy OXOpOHa CTapHX AEPeB Mae€ BAXKIMBE HE TUIBKH iCTOPHKO-KYIBTYypHE, a if
CKOJIOTIYHE 3HAueHHs. Y Wil poOOTi OIIHEHO JKUTTE3NATHICTh, CaHITAPHHW CTaH Ta CTaii peKpeamiiHOi murpecii gepeB myda
3BryaitHoro BikoM 202-275 pokiB B ypounmi «®eodanis», M. KuiB. Pagiansanii npupict gociipkeHUX JIepeB Bapiloe B MeXkax Bif
1,07+0,400 MM no 2,85+1,487 MM Ta B cepeHbOMY CTaHOBHUTH 1,95+0,792 mm. CepenHiii koedilieHT paialbHOr0 NPUPOCTY IS
OaraToBiKOBUX JepeB ckianae 5,13+1,428 pokis/cM. 3amponOHOBaHO 3axXOAM s 30epe)KeHHS Ta IMPOJOBXKEHHS BIKY JepeB,
YOTHPHOM 3 SIKMX PEKOMEHI0BAHO HAJATU CTATYC MaM’ATKH MPUPOIH MiCLIEBOTO 3HAUCHHS.

Kniouoei cnosa: Quercus robur; XpOHOJIOTIS; )KATTE3AATHICT; KOS(DIIIEHTH MPUPOCTY

Beryn

B Vkpaini oxoponserbcss Onuszbko 2600  BiKOBHX,
MeMOpiaJbHUX Ta YHIKaIbHHUX IepeB, 3 HUX y M. KueBi 3pocrae
6inbure 250 nepes, y JIbBiBCbKill i TepHOMITIBbCHKIH 006macTsIX —
moHay 200 y koxHid, y Binuunpkiil, Yepkachkii,
XmenpHUIBKIH Ta YepHiriBeskii — mo 160 mepeB (Hrynnyk et al.,
2010). Benuky yBary y BUBYEHHI Ta 30epekeHHI 0araToBiKOBHX
nepes npuaieno y nparpax Lypa O. L. (1958, 1967); Rubtsov L. L.
(1959); Boreyko V. E. (2002); Popovych S. Yu. (2011);
Shnayder S. L. et al. (2011); Kushnir A. I. et al. (2011);
Onyshchenko V. A. (2015).

Jenzgponoridai mapku pa3oM i3 MapKaMH-Ilam'siTKamMu
CaJJOBO-NIAPKOBOIO MHUCTELTBA Ta OOTAHIYHUMHU CaJaMH €
cepefoBUIIEM 30CpeKCHHS Ta BHBUCHHS HE  TUIBKH
IHTPOJYKOBaHUX BHIIB, a I 0araTOBiKOBHX AepeB. burbmiicTh
napkiB Ykpainu 3aknazeso B kinmi XVIII — nepmiit nonosuni
XIX cr. Ha 6a3i npuUpoIHIX HacamkeHb: «Onekcanapisn (1788 p.),
«CodiiBka» (1796 p.), «Tpocrsmeup» (1834  p.),
«YcrumiBebkuity (1893 p.), ToMy BIKOBI JiepeBa CKIIAJAIOTh
3HAaYHY YacTKy iX JeHapo¢uIopH Ta HOTpeOyIOTh BilIOBIIHOTO
inauBigyansHoro gorisay ta 3axucty (Klymenko et al., 1996;
Halkin et al., 2013; Oleksiichenko, Podolkhova, 2016).

3rigao 31 cr. 39 JlicoBoro koamekcy Yxkpainu (1994)
0araToBIKOBI JilepeBa BUKOHYIOTh OCOOJIMBI IPHPOTOOXOPOHHI,
ecreTnuHi, HaykoBi ¢QyHKHii Tomo. OcTaHHE 3yMOBIEHO
HACTYIIHUM: TakKi JiepeBa € YHIKaJbHUMHU O00’€KTamMu JUIs
BUBYCHHS JJOBrOBIYHOCTI JEPEBHHMX BUJIB y PI3HHUX THUIIaX
Haca/KeHb, IOCITI/DKEHHS IXHIX TeHETHYHHX OCOOJIHMBOCTEH,
HasIBHOCTI Ta XapakTepy BIKOBUX 3MiH MPHUPOCTY, BU3HAYCHHS
BILUTUBY KJTIMaTy Ha HPHPICT, PEKOHCTPYKIT KIIIMAaTy MHHYJIHAX
YyaciB Ta JaTyBaHHS apXeoJOTiYHHMX 3HaXifgok. Exomoriuni
GyHKIOIT cTapux JepeB TMONATAlTh y TepHly depry y
pi3HOOIYHMX 3B’sA3KaX 3 BEIHMKOIO KUIBKICTIO  IHIINX
OpTraHi3MiB, BOHH € MiICIIeM OCEJIeHHs 6araThbOX BHIIB TBApHH,
y TOMY YHCII TaKHX, IO 3aHeceHi 0 UepBOHOI KHUTH YKpaiHu
(Bilushenko, 2015).

bararoBikoBi aepeBa ny6a 3Buyaitnoro (Quercus robur L.)
CTalOTh MPUBAOIUBUM 00 €KTOM JUIsl TYPHUCTIB Ta BiJBigyBadiB
MapKiB, yBary SKUX TPUBEPTAIOTh JepeBa-BENETHI 3 iX
MOTYTHIMH CTOBOypaMmH, pO3JIOTOI0 KPOHOIO Ta BEIUKUM
xopinasaM. [Topsix 3 muM 3poctae i pekpeaniiiHe HaBaHTaKCHHS
Ha Il POCIMHH, pE3yJIbTaTOM YOr0 € BUTONTYBaHHSI Ta
3HULICHHS O KHUBOTO  IIOKPHMBY, YIIJIBHEHHS  BEPXHBOTO
TOPU30HTY IPYHTY, TOTIPIICHHS BOJONPOHHKHOCTI IPYHTY Ta
aepauii. Ctapi gepeBa 3a3Buuaii € O1IbLI BPa3IMBUMH 10 TAKUX
YUHHUKIB, TOOTO QHTPOIOTEHHHUH BIUIUB  HOCHIIIOETHCS
MPUPOAHUMH BIKOBHMHU 3MiHaMHu y i3zionorii pocnun. [Ipu
po3poOmi  3axomiB i3 30epekeHHS O0araTOBIKOBHX JIEpeB
moTpiOHO BPaxOBYBaTH OCOOIMBOCTI MICIb 3pOCTaHHS Ta
OLIHIOBATH BPA3JIMBICTh OKPEMHX JEpeB: CaHITapHHH CTaH,

apXiTEeKTOHIKY KpPOHM, HasBHICTh 3aXBOPIOBAaHb Ta iH.
(Bengtsson, 2013).

Vpounmie «DeodaHnis» 3HAXOMUTHCA HA MICII BEIUKOTO
HNPUPOAHOTO JyOOBO-rpaboBOro Jicy, SKHH 3pOCTaB TyT
npunaiiMai 10 XVI cromitrs (Netsvetov, Prokopuk, 2016).
Linnicte 1 yHIKaNbHICTh  AeHAPOGIIOPH  YpOUHIIA
MiATBEp)KEHa HOTO BKIIFOYEHHSIM 10 TPHPOIHO-3aMIOBITHOTO
¢donny YkpalHH Ta NPUCBOEHHSM CTaTyCy «IapKy-TaMm’sTKH
CaJJ0BO-TIaPKOBOTO MHCTENTBA 3arajgbHOAEPKABHOTO
3HaueHHs». TyT MpoBeneHo monepeaHi poboTH i3 30epeKeHHS
JEPeBOCTaHIB — YKIAJCHO EJEKTPOHHY KapTy, BHKOHAHO
JIeTajbHI JeHIpOMEeTpuYHi BuMiproBanHs (Matiashuk et al.,
2014). BuxopucTaHHsS METOHIB JACHIPOXPOHOJIOTIT  Ta
CTAQTUCTHKH JIO3BOJIMJIO TIPUIYCTHTH, IO BiK HalcTapimmx
nepeB «®eodanii» csrae O6mm3pko 300 pokiB (Netsvetov,
Prokopuk, 2016). HasBHicTe mepeB Takoro BiKy B MIiCBKHX
YMOBaxX BIIKpHBa€ HIMPOKI HAYKOBI HEPCHEKTHBH, 30LIBIIyE
COIIabHO-KYJIBTYpHY, ICTOPHYHY Ta OCBITHIO IIHHICTB
HACaJPKEHHS, pa30M 3 THUM II¢ IiIBUIIY€ BiIMOBIIaIbHICTH 32 X
30epeneHHsI. dakrnyne IiATBEPDKEHHS rinoresu
M. B. Heuserosa ta lO. C.IIpokonyk (2016) momo Biky
Haiicrapimux gepeB  «®eodanii» MOKIMBE 3a yMOBH
a0COJIOTHOTO aTyBaHHS PIYHMX KiJIeIb MOBHUX KEPHiB, TOOTO
TaKMX, IO MICTATh SIPO. YKJIAJaHHS JOBIUX XPOHOJIOTIYHHX
cepiif, Ha BIAMIHY BiJl MOJETIOBAaHHS, OLTBII TOBHO PO3KPUBAE
HayKOBHUI OTeHIia) 0araToBiKOBHX JEpPEB.

MeTol0 LBOrO JOCIHIDKEHHS OyJIO BHU3HAYUTH TOYHMI
KamOiaJbHUH BiK, YKIACTH y3arallbHEHY XPOHOJIOTII0 NIMPUHU
PIYHOTO KiNbILL, po3paxyBaTu Koe(ilieHTH NPUPOCTY, OLIHUTH
JKUTTE3AATHICTh,  CaHITapHHUH  CTaH Ta  peKpeariiiHe
HABaHTAXCHHA, a TaKOXX pPEKOMEHIYBAaTH 3aXOQH LI0J0
30epekeHHsI Ta OXOpPOHHM 0araToOBiKOBHX JepeB 1ay0a
3BHYaifHOTO ypounia «DeodaHisy.

Marepiaju Ta MeTOAM AOCTiIZKEHD

[Momepenuso Oysio aOCOMIOTHO AATOBAHO PiYHI KUBI 3
73 nepeB ny6a 3Buuaiinoro (Q. robur), 3 sikux Bigiopano 16 3
JOBXKMHOIO XPOHOJOTi4HOI cepii He MeHme sk 200 pokiB.
JKutreBmii Ta  caHiTapHUA = CcTaH  JAOCHIAHUX  JEpeB
BCTAHOBIIOBAIN i1 Situ. Y KOXHOTO JepeBa BUMIipIOBAIH
BHCOTY 3a JONOMOIOK BHCOTOMipa AHy4YHMHa, BH3HAYaIH
niamerp croBOypa Ha BHcOTI 1,3 M, ¢ikcyBamu reorpadiuni
KOOPJMHATH Ta BH3HAYAJIM JKUTTE3NATHICTH 3a 8-0albHONO
mkanoo (Saveleva, 1975). Cragito pekpeauiiiHoi aurpecii
ouinroBanu 3a ['encipyxom (Hensiruk et al., 1987), a sxurreBuii
CTaH pOCIUH — 3rimHo 3 «CaHiTapHUMH HpaBWIAMH Yy Jicax
VYxpainn» (1995). bypaBom Haglof na Bucori Big 0,5 1o 1,3 M
Oyio BifiOpaHO He MEHIIE ABOX KEpHiB i3 16 BIKOBHX IepeB.
Jl1s 3amoGiraHHsl MOJANBIIOr0 MOLIKOUKCHHS JEPEB OTBOPH
3aMalllyBajIi CaJOBUM BapoOM.
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JUi1st BUKITIOUCHHSI TIOMHJIKH Y BCTAHOBJICHHI BiKY JIepeB TIijl
4ac  KaMepaubHUX JOCIiKEHb BUMIPIOBAJIM LIMPUHY
piuHMX Kireup 3a monomororo mporpamu «AxioVision» (Carl

MPOBOAMIIM TepexpecHe naTyBanHs y mporpami « COFECHA»
(Holmes, 1983). HasiBHicTs  (anplumBux KiJIenpb
BCTaHOBIIOBaJM TiJ MikpockoroM MBC—1. Jlns Bu3Ha4YeHHS

Zeiss Microscopy GmbH) 3 Toumictio mo 0,01 MM Ta BIKy JepeB, KEpHH  SIKHX HE MICTATH siApa Yepes
Taoauns 1
Po3tanryBanss, GioMeTpHUHI MapaMeTpH, BiK Ta )KUTTE3AATHICTH
IOCHIPKEHUX BIKOBUX AepeB Quercus robur L. ypounma «DeodaHnisy
= = ‘g < 2 =
EE - = B & = | S g =
() s = g 2 o> o o g = = o A  » =g s 232
= £ g g B 2 " %%B"E S EE B =8 &5
2 3 3 = ‘a g e = .Q =S [ T iy
= 58 % %2 B CFRg gFE 2% JF T gEl
Q
N50°20,278'
1 £30°29.640 98,7 208 211 1,95+0,663 5,14 6 I 3
N50°20,682'
2 : 4,11 I 1
E30°29.529" 1089 204 211 2,430,819 , 6
N50°20,898’
' 1 2
3 E30°28.855' 87,2 220 223 1,58+0,679 6,33 7
N50°20,204'
4 ’ 6,39 6 I 1
E30°29,574' 86,5 212 215 1,560,581 ,
N50°20,227"
3 £30°29.603" 80,2 210 216 1,66+0,930 6,04 8 I 1
N50°20,286’
’ 4 1 2
6 E30°29.641" 57,6 209 213 1,07+0,400 9.3 7
N50°20,858'
7 E30°28.867' 106,0 214 218 1,67+0,828 5,99 7 I 1
N50°20,868'
8 E30°28.664" 108,2 202 207 2,19+0,709 4,57 6 I 1
N50°20,623'
| 1 1
9 E30°28,932 80,5 213 215 1,52+0,560 6,56 7
N50°20,720’
10 ’ 5,62 7 I 1
E30°29.424' 163,9 247 256 1,78+0,787 ,
N50°20,756’
11 ’ 4 I 2
E30°29.480" 165,2 271 275 1,81+0,651 5,5 7
N50°20,945'
12 : 4 11 4
E30°28,962' 1316 199 202 2,45+1,147 09 5
N50°21,013’
13 ’ 3,51 3 v 3
E30°29,028' 140,1 212 226 2,85+1,487 ,
N50°20,764"
14 E30°28.808" 1178 212 216 2,35+0,538 4,26 7 I 1
N50°20,257
1 ’ I 4
3 E30°2.613' 85.6 211 221 1,79+0,684 5,60 7
N50°20,567
16 ’ 3,96 7 I 2
E30°29.625' 130,8 207 207 2,52+1,206 ,
Cepenuie 1,95+0,792 5,13+1,428
Ipumimxa. Bix nasedeno cmanom na 2016 pik.
eKCIICHTPUYHICTD TIPUPOCTY, BHKOPHUCTOBYBAITU Y OINBIIOCTI OCTIPKEHUX JEpEB 3HIDKCHHS PamialbHOTO
MonubikoBannii rpadiunmii  merony (Rozas, 2003). VYV TIPHPOCTY OCTAaHHIMH POKaMH He criocTepiraeThest. OHaK y 1epeB

KOMIT'I0TepHiH rpadiuHiil mporpami oOupany po3mip Koja, o
HaKJIaJaBcs Ha KpaiHIO, HAWOmmK4y 10O siapa Qyry pidHOro
KibIs KepHA. 3 BiIHOLICHHSIM JOBXKHHH pajiyca LOro KoJa
Ta CEepelIHiM MNPUPOCTOM II'SITH CYMDKHHX PIUYHHMX Kilelb
PO3paxoByBajiHM KiJbKiCTh Kilelb, SKHX HE BHCTa4Yae 10
cepueBnHn. CymMa poO3paxoBaHMX Ta JaTOBAaHUX KiJelpb
CTaHOBHJIA BiK JiepeBa.

Pe3ysbTaTH Ta iX 00roBopeHHs

I3 16 BikoBHX aepeB Inyba 3BH4aiiHOro Oyjo BiniGpaHo
42 xepHw, mo Mictwim 7335 piyHUX Kineub, CHOPMOBAHUX 3
1746 no 2016 poku. MiHiManeHuil BUMIpsiHUET JiameTp Ha
BucoTi 1,3 M craHoBUB 57,6 cM, a MakcuMalnbHuil — 165,2 cm
(tabn. 1). HaiimoBma XpoHONOTi4Ha cepisi, TOOTO KUIBKICTh
ATOBaHWX KiNemp, cTaHoBWia 271 pik, a cepeiHsl IOBXKHWHA
cepii — 175 pokiB (puc. 1). Cepenniii pidHMi paianbHIH
npupict gepes Q. robur cknagas 1,95+0,792 MM Ta BapitoBaB y
mexax Big 1,07+0,400 mm 10 2,85+1,487 mMm.
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Ne1,2,4,11, 12, 13, 15 mmpuHa pidHEX KUTEIb JOCUTH TPHBATHN
yac He INepeBHIyBajia OaraTopiuHe cepeiHe 3HaueHHs (puc. 1,
Tabn. 1). Take 3MeHINEHHS IPUPOCTY HE MOXKHA BBAXKATH
KPUTHYHHUM JUISl XKUTTE3OATHOCTI IEPEeB, OCKUJIBKH B YKOAHOTO 3
HUX IIMPMHA PIYHUX Kilelb He 3HIKyBamack a0 10 % Bix
cepenuboro 3xadeHHs (Drobyshev et al., 2008).

VY minoMy cepemHiii pamialbHUI TMPHUPICT JOCIIIKEHUX
ny6iB ypounma «®Peodanis» OMU3BKUA O MPHPOCTY NEpeB
IFOTO BUJTY, 1[0 3pOCTAIOTH B ONTHMAJIBHIX YMOBaX. Y J€peB B
eKCTpEeMaIbHUX YMOBAX, a caMe: 32 BUCOKOI IIOBTOPIOBAHOCTI
MOCYyX, TJIMOOKOrO 3aJsiraHHs IPYHTOBUX BOJ, HH3BKUX
TeMIlepaTyp y BereTaliiiHui mepiox pamiaybHUI NpUPICT
3Ha4YHO MEHIIUH MOPIBHAHO 31 CHPHATIMBHUMH yMoBamH. Tak,
cepenHiil mpHpicT 0araToBiKOBHX [epeB Iy0a 3BHYAHHOTO y
[IBemnii, Ha MiBHIYHINA MeXi X TPUPOTHOTO apeany, CTAHOBUB
1,26 mm (Drobyshev, Niklasson, 2010), a mpupict BikoBHX
nepeB  Quercus robur Bemmkoi bBpuramii, me unei Bug
3HAXOJIUThCS B ONTHMAIBHUX yMOBaX, Iepe0yBaB y Mexkax Bif
2,5 no 5 mm (White, 1998). Ipupicr BikoBux ny0iB y Oaiipakax
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CTENOBOi 30HM YKpalHM 3HAYyHO Bapilo€ B 3aJISKHOCTI Bij
JIOKAJIBHUX YMOB. Tak, y BEpXHill TPETHHI CXUJIIB HA BEPLIMHAX
narop6iB cepenHii npupict CKJIaJiaB

1750 1800 1850

Pik

1,4740,31 MM, a B HHXHI TpeTHHI Ta B TajbBery —
2,50+0,79 mm (Netsvetov et al., 2017). Ille meHe 3HaYCHHS
cepeiHbOro mpupocty Oyno 3adikcoBaHo B 250-piuHux

1950 2000

| | I
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1750 1800 1850
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|
1900 1950 2000

Puc. 1. [nguBinyansHi XpOHOJIOTIYHI cepii paliaIbHOTO IPUPOCTY BiKOBHX aepeB Q. robur L.

ypounia «Deodanisn

ny0iB HaripHux miOpoB micoctemy YkpaiHH 3 TIHOOKHM
3ansaraHHsM IpyHToBUX Boj — 0,85 MM (Neshataev et al.,
1974).

UYepe3 EKCLHEHTPUYHICTE INPHUPOCTY ab0 IOIIKOIKEHOT
cepueBHHM Jmie B ay6a Ne 16 Bmamocs mictaTuch sipa,
kamOianbHUi BiK 1[bOT0 JepeBa cranoM Ha 2016 pik cTraHOBHB
207 pokie mpu giamerpi 130,8 cm. Haiicrapimum i3
JIOCHiPKeHUX nepeB BusBuBcsI ay0 Ne 11, pospaxoBanuit
KaMOiaJmbHUN BIK SKOTO CTaHOBHUB 275 pOKIB HpH AiaMeTpi
165,2 cm (puc. 2.B), naiimonommum — my6 Ne 12 BikoMm
202 poxu mpu miamerpi 131,6 cm. JIoBXMHa XPOHOJOTIYHOL
cepii gy6a Ne 6, 3 HaliMeHIIMM JiaMeTPOM cepesl TOCIiPKEHUX
nepeB, ctanoBmia 209 pokiB, a ioro omiHeHu Bik 213 pokis.

3a cepenHiM 3HAYCHHSIM IIUPHHU PIYHUX  Kijelb
JNOCITI/UKEHUX JIepeB BCTAHOBJCHO cepedHiil koedirieHT
mpupocty — 5,13£1,428 pokis/cm (Tabn. 1), sxkuii Hamae
MOXIMBICTH 3a ‘2  jglamerpa 06e3 KOpPH ONIHHTH BIiK

Ecol. Noospher., 29(1)

IOMIHAHTHHX Ta KOJOMIHaHTHUX [nyOiB B  acomiarii
Galeobdoloni luteae-Carpinetum Shevchyk, Bakalyna et V.Sl
1996. Pazom 3 TmM Bapiamis JIOKaJbHUX OIOTHYHHUX Ta
abGlOTHYHMX YMOB 3pOCTaHHS, KJIacy JepeBa 3a MaHyBaHHIM Ta
JKUTTE3NATHICTIO  3yMOBJIIOE  TOXHOKY Ta  OOMEXye
BUKOpUCTaHHS KoedilieHTiB npupocty. IIpuMeHIIeHHS 4n
nepeOiIbIIeHHs PealbHOro BiKy cTapux AyOiB € MOLIMPEHHM
sSBUIIEM B YKpaiHi Ta 3a kopmoHoMm. Bik myba «boratup
TaBpuau» — mam’saTku npupoau KpuMy BBakaBcs IOHAJ
500 pokiB (Rubtsov, 1959), ogHak MeTOZOM MOpPIBHSUIBHOTO
MOPGOMETPUYHOrO aHaJi3y BCTAHOBIICHO, LIO i€ JICPEBO HE
crapiie 300-350 pokie (Sevastianov, 2013). [IpoBeneHi B MicTi
Terrinren pocmimkenHs Bimomoro «Jlyba IlpaBocymms»
MOKa3aJIH, 1110 HOro Bik cTaHOBUTH Juiie 611u3bko 300 pokis, a
He 800-1000 pokiB, sik BBaxkasoch panimie (Sevastianov,
2013). HaBmakm, B wMmicTi AcTpaxali 3pocTae may0, SKUi
HaueOTo OyB mocamkennit Iletpom 1 y 1722 pomi, ame B
2013  pomi  JICHAPOXPOHOJOTIYHUMHU  METOJaMH  OyJIo
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BHU3HAYCHO TOYHHI Bik jaepeBa — 443 poku (Vserossyiskaia
prohramma .., 2013).

OrmiHeHa KUTTE3MATHICTS BiKOBHX (. robur 3a 8-0ambHOIO
IIKAJIOK0 CTAHOBUTH TEPEBAKHO 6—7 OasiB, X0Uua JKUTTE3NATHICTH
nepeBa Ne 13, ske XapakTepu3yBaIOCh BCHXaHHSM Oararbox
CKEJICTHUX TUIOK Ta HASsBHICTIO YHCEIHbHHX BOJSHUX IaroHIB
(tabi. 1), Bigmosinana 6amy 3. Hocmimkeni nepesa Ne 1, 2, 5, 14,
15 — y 3a10BUIPHOMY CaHITapHOMY CTaHi, 03 MEXaHIYHUX
HOLIKO/DKEHb CTOBOypa, 3 3€JIeHOI0 TyCTOI0 KPOHOI0 Ta 0e3
30BHIIlIHIX 03HaK BcuxanHs. Jepesa Ne 3,4, 6, 7, 8, 9, 10, 12, 16
OyJn BiZHECEHI 0 KaTeropii «ocnabieHi», BiAMIYCHO MOpaHEHHS
CTOBOYpa, TOMIKOPKEHHS JICTA AyOOBOIO MULIIO Acrocercops
brongniardella (Fabricius, 1798) Ta ypakeHHS OOpOIIHHUCTOIO
pocoro Microsphaera alphitoides (Grift. et Maubl., 1910). Iepeso
Ne 11 igaeceno gmo III kareropii «myxe ocmabmeni» 3
YCHXaHHSM CKCJETHMX TIIOK Ta MOINaHHSIM  JIHCTOBOI

iacTuHky Munmio moHan 50 %. Jlepeso Ne 13 xiacudikyBamu
K «BiIMHparo4i», a OpH aHami3i KepHiB Oyna BigMiueHa
LIEHTPAJIbHA THUIb.

Cranii pexpeauiiiHoi aurpecii cranoBwim Big 1 mo 4,
HABKOJIO OLTBIIOCTI epeB crocTepiranack crafis 1. OToueHHS
HaBkosio jgepeB Ne 2, 6, 11, 16 Bigmosimano cramii 2, 1o
CBIUHTH MPO MOIIKOKEHHS 10 10 % >KMBOrO HaJIPYHTOBOTO
MOKpHBY, HaBkoyio nepeB Ne 1, 13 BimHeceno o cramii 3 —
noniko prkeHo 110 30 %, HaBkoso aepeB Ne 12, 15 Bigmoinano
cTamii 4 3 gerpaayrounM TpaB’sSHUM HOKPUBOM Ta MiJICTUIIKOIO
10 60 % (puc. 2, 8).

Kinpkicte GaraToBikoBuX AepeB Buay Q. robur oOMexeHa,
BOHH 3POCTAIOTh Y PI3SHOMAHITHAX YMOBaX MPUPOIHUX JIICiB Ta
Haca/PKEeHb, y TOMY YHCIi MiChKHX, TOMY 3aXOJH 3 JOIJISAY Ta
HiBUIIEHHS X  JOBrOBIYHOCTI IOBHHHI  BpaxOBYBaTH
IHIMBIAyallbHI 0COOMMBOCTI JepeB Ta ymoB. Y IlIBemii Oyio

Puc. 2. Cxema (Google Earth) po3mimieHns gocnimkeHix 6araToBiKOBUX JepeB Ayba 3BuyaiiHoro (a);

Haiictapime nepeBo Ne 11 Bikom 275 pokis (6); nepeBo Ne 12, 110 3a3Ha€ 3HaYHOTO peKpeaniifHoro HaBaHTaXKEHHS (6)

MPOBEJICHO PsAJ JOCTI/UKEHb IOJO0 I'PYHTOBHX YMOB, CTaHY
KOPEHEeBOI CHCTeMH, CTPYKTypu CTOBOypa Ta TiJIOK,
3MIHCHEHO JepeBHO-KiNbLEBHI aHamli3, OIIHKY BIiKy Ta
JKUTTE3MATHOCTI OJHOTO i3 HalcTapimux aepeB y €Bpomi —
ny6a «Kvilleken» — Ta HagaHO AeTandbHI peKOMEHAALIT IMIOI0
mokpamieHHsa oro crany (Bengtsson, 2013). B Vkpaini mist
cTabimizamii Ta MOKpaIICHHS KUTTE3JATHOCTI 0araToBiKOBOTro
icropuuHoro gepeBa «Jlyd Makcuma 3amizHska» Oyio
3aIpONIOHOBAHO Ta MPOBEACHO psiJi 3axXOAiB — CaHiTapHY
YUCTKY KpoHHM, BcraHoBieHHss cucteMu «COBRAy,
BIJIHOBJICHHS JKHBOT'O HaJAIPYHTOBOIO IIOKPHUBY, 3MEHIICHHS
pEeKpealiifHOro HaBaHTAXKEHHA HAa KOPEHEBY CHUCTEMY
(Kushnir et al., 2011).

BucnoBkn

B ypounmii «®deodanis» O6araToBikoBi n1you morpedyroTh
NPOBE/ICHHSI TAaKUX  CaHITapHO-MPO(IMaKTHYHUX  3aXOIiB:
o0pi3ka CyXuX Ta BCHUXAIOUYHX TUIOK Yy 16 HOCHIIKEHUX AEpeB;
JUSL 3MEHIIIEHHSI aHTPOIOTCHHOTO HABAHTAXKEHHSI HA KOPEHEBY
CHCTEMY, MEXaHIYHHX TIOIIKO/DKCHb CTOBOypa HEOOXiTHO
BCTaHOBHUTH OT'OPOXi B MEXaX MPOeKii kpoHu juis jepeB Ne 1,
12, 13 15, a 1 3MCHIICHHSA HAIMIPHOTO HABaHTAXKCHHS Ha
JICOBUH MacHMB YpoOuHIla — CTBOPHTH €KOCTEXKKY 3
po3MilieHHsAM  iHQOpPMALIMHUX  CTEHOIB MO  MapuIpyTy;
PEKOMEH/IyBaTH HAJaTH CTAaTyC IaM’sITKH NPUPOAM JAepeBam
Ne 10, 12, 13, 15, sxi 3a3HalOTh 3HAYHOTO PEKpEALiIHOTO
HABAaHTAXXEHHS Ta 3HAXOIATHCS 11032 MEKAMH OXOPOHHOI
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TepUTOpIl MapKy-naM’ITKH CaJOBO-IIAPKOBOIO MHUCTELTBA — HA
3eMisiX, o nepedysaroth y BiacHocti KIT «JIIT «Konua-
3acna» Ta Cesito-IlanTeneiiMOHIBCbKOro MOHACTUpsL. Buxomsun
3 (izionoriuanx i OlOMEXaHIYHMX 3MiH, IO BiIOYBaIOTHCS 3
JIepeBaMH TIiJ] 9ac CTapiHHs, Y MAaOyTHROMY IUIS TOCIiIKEHHX
IyOiB MOTPiOHO 3aCTOCOBYBATH 3aXO0JIH IO0 3aXHUCTy KPOHH Bif
MEXaHIYHHUX YIIKO/PKEHb: BUKOPHCTOBYBATH IIiAIIOPH, CTATYIOU
00py4i s 30Cpe)KCHHS BEIUMKHX CKEJICTHHX TiMOK. Y pasi
noTpedu MIPOBOJAUTH JIKBI AL IO TUI0/IOBUX TN
JepeBOpyiHIBHUX TpuOiB, 3rpibaHHs JUCTS Ta IUIOAIB, SIKi
ypaxkeHi 30y AHHKaMH XBOpPOO a0 LIKiTHHUKaMU.
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quality (8 regions — on the south and south—east, 2 regions — on the west of Ukraine). In order of
increasing of the number of human settlements, which are supplied with the transported potable
water, mentioned regions can be put in the following row: Zaporizka > Dnipropetrovska >
Mykolaivska > Odeska > Donetska > Lvivska > Kyrovogradska > Khersonska > Poltavska >
Ivano—Frankivska. Herewith, in order of increasing of the number of population supplied with the
transported water can be put in the following row: Mykolaivska > Kyrovogradska > Zaporizka >
Odeska > Dnipropetrovska > Khersonska > Donetska > Lvivska > Poltavska > Ivano—Frankivska.
Dynamics analysis of potable transported water availability in human settlements of selected
regions of Ukraine found that transported potable water intended for drinking in 2009 was used in
11 regions, in 2014 has not been used in Vinnitska and Poltavska region, however, the
transportation of potable water started in 2014-2016 in Lvivska region. Were identified
problematic regions, where was observed an increase in supply of transported water in recent
years: Zaporizka > Dnipropetrovska > Mykolaivska > Odeska > Donetska > Lvivska >
Kyrovogradska. It has been established that as for today the quality of transported water is not
controlled by the State supervisory authorities. The need of reglamentation of the quality and
recommendations on the quantity of transported potable water in emergencies in SanPiN, what is
topical issue for Ukraine, was identified. According to the requirements of European legislation
the quality of such water must meet the standard for potable tap water (Directive 98/83/EU on
water intended for human consumption). According to the data from scientific literature and
personal research the minimum quantity of such water per capita in emergencies should be 10
liters a day (5 litres — for hygienic needs and 5 liters — for internal use). However, it is should be
taken into account that the regime of limitation of water consumption in considerable heat and/or
physical activity conditions should not be applied. Moreover, population should be supplied with
enough quantity of potable water for all physiological needs of organism when opportunities are
presented. The alternative to transported potable water under appropriate conditions is a usage of
mobile points of water purification and bottling of potable water installed in automobile transport,
which also have an advantage of possibility to supply the consumers with the potable water in
unlimited quantities over an extended period of time. Our classification of transported water was
implemented in SanPiN 2.2.4-171-10 and project of new edition of this document. SanPiN
2.2.4-171-10 regulate the requirements to the potable water of improved quality, which is bottled
for commercial purpose in personal packaging of consumers from the mobile bottling points
(tankers) or is transported to consumer in refillable packaging (packed tare). Quality of
transported potable waters, which are usually bottled for commercial purpose, and must have an
improved quality, was analyzed. Only 31% among the 129 analyzed packaged potable waters and
waters from boiling points were produced for sale from boiling points or in refillable packaging.
Quality of 74 from 129 analyzed waters didn’t meet the requirements after the installation of
equipment or long—term production. 12 problematic indicators were found in waters after
additional treatment of tap potable waters (8 — from surface sources) and 13 — in underground
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sources. The most frequently detected substance in groundwater was silicon in concentration up
to 3,8 MAC (47% of samples) or dry residue in concentration < 100 ml/1 (24% of samples), and
in additionally treated tap water — chloroform in concentration up to 18 MAC (51% of samples,
MAC — 6 pg/l), and/or dry residue in concentration < 100 mg/1 (36% of samples). It was confirmed
that the schemes of water treatment for potable water from bottling points in personal tare of
consumer and packed water are developed without taking into account the type, quality of source
water, and the efficiency of water treatment methods. Scientific novelty of obtained results lies in
determination of regularities in supply of the transported potable water in Ukraine at special and
temporal scale. It was the first time when the classification of transported waters depending on the
quality of potable water and type of tare for transportation to the consumer was developed. Practical
value of this research is that it is possible to determine the regions in Ukraine with the potable water
shortage, which are transported not with the commercial purpose, and also that several provisions of
SanPiN 2.2.4-171-10 «Hygienic requirements to the potable water intended for human
consumption» (and their new edition were developed with the objective of implementing of the
Directive 98/83/EU on water, intended for human consumption.

Keywords: transported potable water; bottling points; human settlements

HayxkoBi acniekTu 3a0e3ne4yeHHs HACEJIEHHS

HpI/IBi3Hl/IMI/l IIHTHUMH BOJaMH

O. B. 3opina

Y «Incmumym epomadcvkozo 300pos’s im. O. M. Mapzeesa HAMHY », Kuis, Yxpaina

Bussneno, mo 3a ganumu 2016 p. B Ykpaini geski perioHu 10 obmacteil 3a0e3meuyOThCS MPUBIZHOI MHUTHOK BOJOKO.
3a ocTaHHI POKH Yy 7 00JaCTAX CIOCTEpiracThesl 30UIBIICHHS IOCTauYaHHs IPUBI3HOT BOAW. Y CTaHOBJIEHO HEOOXiIHICT perilaMeHTallii B
JCanlliH 2.2.4-171-10 sixOoCTi MPUBI3HUX BOJ, IO IOCTABIIIIOTHCS HE 3 KOMEPLIHHOIO METO0. BHsBIIeHO mpoOiIeMHI IMOKa3HUKH Y
TIPUBI3HHX MMUTHHX BOJA@X IOJIIIICHOT SIKOCTI ITiCIIs JOAaTKOBOI 0OPOOKH BOIOIPOBITHIX MUTHUX BOJ Ta 3 Mi3EMHUX JKEpeIL.

Kniouogi crosa: npuBi3Ha MUTHA BOJA; ITyHKTH PO3JIMBY; HACENICH] ITyHKTH

Beryn

Ilomixx kpain €Bponm VYkpaiHa onxHa i3 HalfiMeHII
3a0e3neyeHnx BOOHUMU pecypcamu. Ha miBiHi Ta miBaeHHOMY
cxoi YkpaiHU criocTepiraeThcsi HaHOLIbIMI KedinuT 3amnacis
skicHux nutHUX Boj (Bardov et al., 2013; Averyn et al., 2002).
Jyxe 4acTo mig3eMHI TOPH30HTH BiACYTHI ab0 He MaloTh
HaJifHOrO 3axWcTy Ta 3a0pynaHeHi dYepe3 mnpupoiHi abo
autpororenni  unmuuHuku (Fagurova, 2010). He ogne
JECSATHIITTS B JEIKUX HAceJeHHX IyHKTaX YKpaiHu Oyio
JIO3BOJICHO TOCTayaTH HACEIECHHIO IMiA3eMHY BOIOIPOBIIHY
MMUTHY BOJY, SKICTH SIKOi HE BiAIMOBigaa Tiri€HIYHUM BUMOTaM
3a BMicTOM MiHepansHuX pedoBuH (Prokopov, 2016). Ha
CHOTOJHI BHZIaYa BiJIIOBIJHMX JO3BOJIB IPH3yNHHEHa, aie
MOCTAQUaHHSl HACCJICHHIO HEKOHJMIIHHHUX  BOJOIPOBITHUX
MHUTHHX BOJ TIPOJIOBXKYETHCS. Y HACENECHUX ITyHKTaX, 1 SKICTh
HNMTHUX BOJA HE BIANOBiZa€e BHMOraM 3aKOHOJABCTBA,
3IHCHIOETHCS IIOCTAYaHHS IIMTHOT BOJM B aBTOLIUCTEPHAX.

VY nesxux oOmacTsX iCHyrOTh HpoOIIeMH 3 KibKIiCTIO Ta/abo
SKICTIO TPHUBI3HMX BOA. B OKpeMHX perioHax BHHHKAIOTbH
Tpo0IeMH 3 SIKICTIO IPUBI3HOI BOAW Yepe3 TEXHOTCHH] YHHHUKU:
YTBOPEHHSI JENPECIfHIX BOPOHOK y 30HI KPYITHUX BOJ03a00piB
mim3emunx Boj (PiBHeHchbka Ta JIbBiBCbKa 00AaCTi); 3a0py THCHHS
MI3eMHUX BOJ| HA(TONPOAYKTAaMH Ta IHIIMMH IIKiJTMBUMHI
peuoBuHamu (KuiBcbka obnactsb, BinouepkiBebkuii paitoH) TOLIO.
VY 3aximHux oOnmacTsax YKpaiHM M Yac TOBeHeH 1 MaBOAKIB
BiIOyBaeThCs 3a0pyIHEHHS MICLEBUX JDKEpeT BOIOMOCTAYaHHS,
0 YHEMOXKIIMBIIIOE iX BUKOPUCTAaHHS O€3 BiATIOBIJHOI OYHCTKU
(Stashuk et al., 2010).

VYV pa3sl Hag3BUMUANHWX CHTyalili € KiIbka BapiaHTIB
MOCTA4YaHHs ITUTHOI BOIM, JO HHUX BITHOCSATBCS: MOCTAYaHHS
MUTHOT BOJM 3 1HIIIOI BOZOMPOBITHOT Mepexi, (hacoBaHOi MUTHOT
BOJIH, IPHBI3HOT B @BTOTPAHCIIOPTi 200 OUMILEHHS IITHOI BOJY HAa
micii 1 cnoxuBanHs (U.S. Environmental Protection Agency
(EPA), 2011). 3abe3neyeHHs] HacelIeHHS B JOCTATHIM KiIBKOCTL
JOOPOSIKICHOIO TIMTHOIO BOIOIO JIO3BOJISIE BUPIIIMTH TPU OCHOBHI
npodemMu:

— NONEepeJuTH BIUIMB BoAM fK (akropa Iepenadi Ta
HACTYIIHOTO  BHWHHUKHECHHS  iH(QEKUIHHHX  3aXBOpPIOBaHb
OakTepianbHOi, BipyCHOI Ta TeIbMIHTHOI €TiONOTii;

— TONEPEeAUTH ETIOJIOTIYHYy pOJb BOAM y BHHUKHEHHI
3aXBOPIOBaHb, IIOB’S3aHMUX 3 HAJMIPHHM HAaJXO/UKCHHSM B
OpraHi3M pPE4YOBHH 3 TOKCHYHOIO, QJICPreHHOI0, MYTareHHOIO,
KaHLIEPOT€HHOIO Ta eMOPIOTOKCHYHOIO JIi€10;

— BHUKJIIOYMTH POJIb BOAY Y BUHUKHEHHI Y JIOIMHU HEPBOBO-
HCUXIYHMX MEePEBAHTAKCHb, IOB’A3aHUX 3 il HE3aJ0BUILHUMH
OpraHOJICNTHYHAMH BJIACTUBOCTSAMU SIK HPUPOIHOTO, TaK i
mTy4Horo moxomkenas (Huzhnyak et al., 2011).

Slkicth BOAM JDKepen  BOJOMOCTAYaHHSA Ta  MUTHOL
BIJTHOCUTECS JI0 (haKTOpiB, IO O€3MocepesHbO BIUIMBAIOTE Ha
craH 3710poB’s HaceneHHs (Fakhri et al., 2017; Chumak et al.,
2016; Smith et al., 2013; Norman et al., 2013., Grazuleviciene
etal., 2013).

OTmxe, Ha CbOTOJHI € AaKTyaJbHHM IIPOBECTH HAYKOBY
OL[HKY CTaHy NHUTHOIO BOJAOIOCTaYaHHS HACENeHHS B pasi

3a0e3MeYeHHs]  MPUBI3HOI  BOJAOID Ta  HOPMATUBHOTO
3abe3neyeHHs miei chepu.

Mera Hamoi pobOTH — MPOBECTH HAYKOBY OLIHKY
MOIIUPEHOCTI  TOCTaYaHHS HACENICHHIO IPUBI3HUX ITMTHUX

BOA, IX SKOCTI Ta BHSABHTH HPOOJIEMH HOPMATHBHOIO
3abe3neucHHs  Iiel  chepy 3 METOK  yIOCKOHAJICHHS
3aKOHOAABCTBA Ta PO3POOKH MPOQITAKTHYHUX 3aXOMIB JUIs
3aro0iraHHs 3aXBOPIOBAHOCTI HACCIICHHSL.

Martepiaian Ta MeToIH

Bbyno mpoananizoBaHO SKICTh HUTHHX BOJ 3 IIYHKTIB
po3nuBy Ta (acoBaHMX BITUYM3HSHOTO BHPOOHMITBA, IO
BUrOTOBIsIMCS mpoTsarom 2013-2017 pp. (129 mpob) y
pisHux perionax VYkpainu. J[ocmimkyBanu waiike 40
CaHITapHO-XIMIYHUX MMOKA3HUKIB SIKOCTI MUTHOT BOJAU 3TiJHO
3 JICaulliH 2.2.4-171-10 «I'irieHi4yHi BHMOTH 10 BOJIH
NUTHOI, IPHU3HAYCHOI JUI CHOJKUBAHHA  JIIOJUHOIOM.
BuHKOpHCTOBYBAJIUCS CTaHAAPTH30BaHI METOAU CaHITapHO-
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XIMIYHOTO aHajizy. [IpoananizoBano Marepiaiu
HarioHanpHUX [OMOBiACH MpPO SIKICTh MUTHOI BOAM Ta CTaH
MUTHOTO Bojomnoctadanus B Ykpaini (Natsionalna dopovid,
2016, 2015, 2014, 2009), sumoru [JCauIliH 2.2.4-171-10
«l'irieHiyHi BUMOTH 1O BOJXM TNHTHOI, NMPU3HAYEHOI I
CIIOKMBaHHA JronuHOK» Ta [JupektuBu 98/83/€C mono
BOAM, NPHU3HAYEHOI AJIS CIOKUBAHHS JIIOJUHOI. MeTonw,
mo OynM BUKOPUCTAHI: CaHITApHO-TIri€HIYHI, CaHITapHO-
XiMi4Hi, HOpDMaTHBHO-TIOIIYKOBUH Ta €KCIIEPTHOI OI[IHKH.

PesysibTaT q0cCaiiKeHb Ta iX 00roBoOpeHHs

Brimso 3 manmvu HarionamsHoi nomnosini (Chumak et al., 2016)
0,7 % wmicr, 12,8 % cemmy Micbkoro Tury Ta 29,18 % cin Ykpainu He
3a0e3reueHi IEHTPaTi30BaHAM TTUTHAM BOAONOCTa4aHHsM. OCHOBHA
Maca BIITOBITHOTO HACCJICHHS BHKOPHCTOBYE IUTHY BOHY 3
KOJIOIBIB (IIIAXTHIX), KANTAKIB [PKEPEN, CBEPMIOBHH (TPyO4acThx
KOJIONI3IB) Ta/ab0 3a0e3MeuyeThesl MPHUBI3HOK IMHTHOK BOIOK B
aBrorucrepHax (puc. 1).
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Puc. 1. 3abe3neueHicTs HACENCHUX MYHKTIB OKpeMUX obnacteil YKpainu
MIPHUBI3HOK MUTHOO Bosoro (2016, 2014, 2009 pp.)

3a manumu 2016 p., HaceneHi myHktd 10 obGnacreit
3a0e31euy0ThCs IPUBI3HOI0 UTHOIO BO/OH (8 obnacteit — Ha
MiB/HI Ta MiBAEHHOMY cXoni, 2 obyacti — Ha 3axoai YKpaiHu).
3a KIUTBKICTIO HaceJIeHUX MyHKTIB, IO 3a0e3MeuyroThCs
MPUBI3HOI BOAOIO, 00JacTi KpaiHM MOXKHA PO3TAUIyBaTH y
Takuil paa: 3amopizeka > JlHimponeTpoBcbka > MuKomaiBChKa
> Opecpka > Jlonenpka > JIbBiBcbka > KipoBorpaaceka >
Xepconceka > [TonraBcbka > IBaHO-DpaHKiBCBKA.

SIKImo aHamizyBaTH JMHAMIKY 3a0€3MEYCHOCTI HACEICHUX
MYHKTIB OKpeMHX obnactell YKpailHM MpPUBI3HOIO IHTHOIO
BOZIOIO, TO MOXKHa BHSABHUTH Take. [IpuBi3Ha BOJa JUIf MUTHUX
mineit  ympomosx 2009  poky  BHKOpPHCTOBYBajach B
11 obnmactsax, y 2014 p. y Bimaunekiii Ta [lonraBcekiit
o0acTsx Bke He BUKOpHucTOBYBadacs. Ongnak y 2014-2016 pp.
po3movanocss IMOCTa4daHHS IIPUBI3HOI IUTHOI BOAU Yy
JIbBIBCBKIH Ta CYTTEBO 30UIBIIIIIOCS B 3amopi3bkiil, OnechbKii
obnactsx. Y mopiBusHHI 3 2014 pokom y 2016 poui cyTTeBO
30UIBIIMIIOCS — TIOCTayaHHs IPHUBI3HOI NUTHOI BOIU Y
JHinponerpoBceKiii  ob6macti.  BcraHoBieHo — mpobiemHi
obnacTi, Je 3a OCTaHHI POKU CIOCTepiraeThcsi 301TbLICHHS
MoCTavaHHs MPUBI3HOI BoaM: 3amopizbka > J[HImponmeTpoBchKa
> MukonaiBcbka > Opecbka > JloHeubka > JIbBiBcbka >
KipoBorpazacska.

IIpn mpoMy 3a manmmu 2016 p. 3a KUTBKICTIO HaceJIeHHS,
mo 3a0e3rnedyeTbcsi HPUBI3HOIO BOJIOIO, OOJIACTI MOXKHA
po3TanryBaTH B Takuii psii: Mukonaisebka > KipoBorpanacbka >
3amnopizpka > Opecbka > J[HinponeTpoBchka > XepcoHchKa >
Houerpka > JIbBiBcbka > [lonTaBchka > IBano-dpaHKiBehKa.
Orxe, cepen 10 3a3HaueHux obnacreit HaceneHHs [lonTaBcbkoi
Ta I[BaHO-®paHKiBCHKOiI OONacTeil HaliMeHIne MOTPeOyIOTh
npuBi3HOi Bogu. Y 2016 p. cyTTeBO 30UIBIIMIACS KiIBKICTH
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HACeNleHHs], 110 MOoTpedye HpHBi3HOI BOAH, Y MHKOIAiBChKii
obmnacri (puc. 2).

Buseneno, mo Ha ChOTOMHI AKICTh MPUBIZHUX MUTHHUX BOJ
Jep)KaBHUMH HArJsJ0BUMH OpPTraHaMH HE KOHTDPOJIIOETHCS.
3rifHO 3 BHMOTaMH €BPOIEHCHKOrO 3aKOHOIABCTBA y pasi
BIZICyTHOCTI BIIBHOTO JOCTYITy HACENECHHS JIO0 SKiCHOI IHMTHOI
BoAM (Wicisl BiAKIIOYEHHS BOAONPOBOAY TOLIO) SKICTh
NPUBI3HOI BOJM SIK MiHIMyM IOBHHHA BiJNOBiJATH SIKOCTI
nutHol BomompoBigHoi. Ommak y [CaunlliH 2.2.4-171-10
«[irieHiyHi BUMOTH 10 BOXU MHUTHOI, MPU3HAYEHOI IS
CIIOXKUBAHHS JIIOZIMHOIO» PErIaMEHTOBAHO JIMILIE BHMOTH [0
MUTHOI BOJHM TIOJIMIIEHOI SKOCTi, IO PO3IUBAETHCA 3
KOMEpLIHOI0O METOI0 B OCOOMCTYy Tapy CHOXHUBAdiB 3
MOOITBHMX  NYHKTIB  po3nuBy  (aBromucTepH)  abo
JOCTaBIISIETBCS ~ CIIOXKMBAueBi y  Tapi  0Oararopa3oBOro
BUKoOpucTaHs (y Burisini gacosanoi) (puc. 1).

3a pmanmmu HaykoBoi Jiteparypu (Fagurova, 2010),
HAIIUMHU  JIOCHI/DKCHHAMHM Ta  BIANOBIJHO 1O  BHMOT
HOPMATHBHOTO JIOKYMEHTY LIOJO IUTHOTO BOJONOCTAYaHHS
AmnT7ii MiHIMaNbHA KUTBKICTh MPUBI3HOI MUTHOT BOAM HA OIHY
JIOAMHY Yy HaJ3BHYailHUX CHUTyalisiX [OBHHHA CKJIAJATH
10 n/mo0y (5 m — myst caHiTapHO-TIri€HIYHUX 1MOTped Ta 5 1 —
BHYTPIIIHBOTO CIIOXKUBAHHS), IS IPAHHS JIFOIUHI MOXe OyTH
HeoOxinHo e 6ist 10 1. OnHak ciill ypaxoByBaTH, IO PEKHM
OOMEKEHHS B)XXMBAaHHS BOJM B YMOBaX 3HAYHUX TEIUIOBHX
Ta/abo (i3MYHMX HABAHTA)KEHb HE MMOBHHEH 3aCTOCOBYBATHCSI.
Kpim Toro, B ycix BHMaaKax, KOIU CTBOPIOETHCS MOXKIHUBICTB,
HEeoOXifHO 3abe3medyyBaTH JIOACH TAaKOK KiJIBKICTIO MUTHOL
BOJIY, sIKa HEOOXIiTHA JUISl TIOKPUTTS BCiX (i3i0J0TIYHHUX OTPed
opranizmy. IIpH 1[bOMy PEKOMEHIYEThCS IIUTH BOIY B HEBEJIUKIi
kimpkocti  (200-250 ™) 3 iHTepBaioM y 15-20 XBHIMH.

Ecol. Noospher., 29(1)



m2014 ®2015

m2016 ¥

Puc. 2. 3abe3neucHicTh HACENICHHS OKpeMHUX obiacTeil YKpaiHu MPHUBi3HOK MUTHOK BOJIOO

Takuif TUTHUI peXXVM € HaiJONUIGHIMNM 1 OOIpYHTOBaHUM Yy
¢izionoro-ririeniunomy BinHomenHi (Huzhnyak et al., 2011). V
0araTbOX BHIIAJKaxX SIK AJIBTCPHATHBY NPHBI3HIA MUTHIA BOAI CIIif
PEKOMEH/IyBaTH BHKOPUCTaHHS MOOUIBHHX ITyHKTIB OYHILCHHS

Ta PO3NMMBY IHTHOI BOJM, BCTAHOBJCHI B ABTOMOOLIBHOMY
Tpancriopti. OpHi€I0 13 TepeBar € MOXUIMBICTH 3a0e3NedeHHs
MIUTHOIO BOZIOIO CIIOXKMBAYiB Y HEOOMEKEHil KUIBKOCTI MPOTSroM
TPUBAJIOTO Yacy.

[IpuBizHi NUTHI BOomN

TIOJIIIIIeHOT SKOCTI

MEeTOH0)

(715 pO3MHBY 3 KOMEPIITHO

SKOCTL, IIIO BiAMIOBigae
BOJIOTIPOBITHIH MHUTHIiT Bo/Ti

y Tapi 6araTopaszoBoro
BHKOPHCTaHHA (FepMeTHIHO
3aKpUTHX OYTJIAX)

Yy EMHOCTSX, IO MpH3HAYeH]
JUISL PO3IIHBY ¥ OCOOHCTY Tapy

CITOKHIBa4a

Puc. 3. Kinacudikanis IpuBI3HUX MUTHAX BOJ

IIpoanaizoBaHO SAKICTh MNPHUBI3HUX MUTHHUX BOJ, IO
PO3JIMBAIOTHCS 3a3BHYAl 3 KOMEPIIHHOIO METOI0, Ta IOBHHHI
MaTu nominmeny skicte 3rigno 3 JCaulliH 2.2.4-171-10. 3a
pe3yibTaTaMM HalllUX JOCIIDKEHb YCTaHOBIICHO, L0 Cepel
JocmimpkeHnx 129 muTHEX BoA (acoBaHMX Ta 3 IIYHKTIB
posnuBy Tinbku 31 % BHTOTOBISIIOCHE HacamIepen Iicis
OYMINEHHS JUIS peamizamii 3 MyHKTIB po3nuBy abo B Tapi
GaraTopa3oBoro BUKopHcTaHHs (3 Komom 3a JIKIIIT 36.00.11),
[HIII — OZHOPa30BOro BHKOpUCTaHHs (3 koxom 3a JKIIIT 11.07).
Cepen 129 pocnimxkeHux mUTHUX Box 57 % Manu SIKiCTb, IO
HE BiJIIOBiJajia Tiri€HiYHUM BHUMOTaM Iicisi Oe3rmocepeiHboro
BCTAQHOBJICHHS  oOyiagHaHHs a0  HOro  TPHBAJIOTO
BUKOPUCTAaHHA. 3a YaCTOTOI0 BIAXWICHHSA BiJ TiTi€HIYHHX
HOPMATHBIB  TOKa3HHUKHM SIKOCTI IHUTHUX BOJX  MOXKHA
po3TamryBaTH B Takuil psx: xiaopodopM Ta inmi TI'M > cyxmit
3aJIMIIOK > MepMaHraHaTHa OKMCHIOBAHICTh > 3a0apBieHicTh >
aMOHIH Ta HITpaTH > (EHONN > BOJHEBUI MOKA3HUK, KPEMHIH,
HaTpii, XJIOpUIH, HOA (IUIs1 MUTHUX BOJ, IO BUTOTOBJISIOTECS 3
BOJIONPOBIIHKX); KPEMHi# > CyXxuil 3aIUIIOK > 3a0apBIEHICTH
> HITpaTH > JIYXHICTb, MapraHelb, BOJHEBHH ITOKa3HHUK,
3arajibHa )KOPCTKICTb, KalaMyTHICTb > 3aTajbHe 3aJ1i30 > GTOp,
MepMaHTaHaTHAa OKMCHIOBAHICTh, HITPUTH (JUII THTHHX BOX
3 migzeMHuX Jukepen). Cepen 3araimbHOI KIIBKOCTI  IIPoO
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HEBIAMOBIMHOT SKOCTI HaWyacTille Yy MiA3eMHUX BOJAx
BUSIBISIBCSL KpeMHiH y koHneHtpauii o 3,8 T'JIK (47 % mnpob)
ab0 cyxuit 3asnmok y konuenrpauii < 100 mr/n (24 % npo6),
a 'y [IOOYMIICHMX BOJOMNPOBIIHMX — xJopodopm y
xonuentpanii 1o 18 TJIK (51 %) ta/abo cyxwmit 3anmumok y
xoHnentpanii < 100 mr/m (36 % npo6). IligTBepmKeHo, Mo
CXEMH BOJOIMIJrOTOBKM MHTHHX BOJA 3 IYHKTIB PO3JIUBY B
0CcOOHCTY Tapy CHOXXHBa4a Ta (hacoBaHOI PO3pOOIIIOTHCS Oe3
ypaxyBaHHS THIly, SKOCTI BHXiJHOI BOIU Ta €(PEKTHBHOCTI
METOIB BOIOIIIIOTOBKH.

BucHoBkn

1. BusBneno, mo 3a ganumm 2016 p. meski HaceneHi
nyHkTH B 10 obmactsax Ykpainu 3a6e3nedyroThesl MPUBI3HOIO
MMUTHOIO BOJOIO B aBTOIMCTEpPHAX dYepe3 BiJCYTHICTH abo
neQilUT BOAM MHUTHOI SKOCTI. 3a KUIBKICTIO HACEICHUX
MYHKTIiB, 110 3a0e3Me4yroThCs MPUBI3HOI BOAOKO, 3a3HAueHi
obuacTi KpaiHM MOXKHa PO3TAlllyBaTh B TaKHUi psiA: 3amopi3bka
> JlHinponetpoBchka > MukonaiBcbka > Opecbka > JloHebka
> JIpBiBchKka > KipoBorpaaceka > Xepconcbka > [lonTaBcbka >
IBanO-®panHKiBCHKA.
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2. BusiBiieHO 00nacTi, Jie¢ 3a OCTaHHI POKU CIIOCTEPIra€ThCs
30UIBILICHHS TOCTAYaHHsI IPHUBI3HOI BOJM, X MOYKHA PO3TAILIIYBaTH B
TaKWH psZl 33 BEJIMYHOIO 3a3HAYEHOTO MOKA3HMKA: 3aropisbka >
JuinponerpoBeceka > MukomnaiBebka > Omnecbka > JloHenpka >
JIeBiBcbKa > KipoBorpaaceka. [linTBepmikeHO, IO 32 HAsBHOCTI
BINMOBITHUX yYMOB JIONUIBHIIIE BHUKOPHUCTOBYBaTH MOOLUIBHI
YCTAaHOBKM, BCTAHOBJICHI B  aBTOMOOUIBHOMY  TPaHCHOPTI,
NepeBarcl0 SIKMX € MOXKJIMBICTD 3a0€3IeYeHHs! IIMTHOKO BOJIOIO
CIOXHMBAYIB Y HCOOMEKEHIH KUTbKOCTI MPOTATOM TPHBAJIOTO Yacy.

3. Vmepule CcHCTeMaTH30BaHO IPUBI3HI NHUTHI BOAU B
3aJI©KHOCTI Bifl SKOCTI MHWTHOI BOJAM Ta BHAY Tapu IJis
TPAaHCIIOPTYBaHHA  CIIOKMBa4yeBl. BusBieHo, 1m0  cepen
nociipkeHux 129 muTHUX Box (hacoBaHHX Ta 3 MYHKTIB PO3JIHBY
noTinmeHoi skocti 6mim3pko 31 % BHTOTOBISIIOCH HacaMIIepen
MMCIsl OYMINEHHS JUIsl pealisaimii 3 MyHKTIB PO3JUBY, y TOMY
YHCIIi aBTOLMCTEpPH, a00 MOCTAYaHHS CIIOXKHUBAYeBI B Tapi
0araTopa3oBOro BHUKOpUCTaHHS. BusiieHo 12 mpobaeMHHX
MOKA3HHKIB Y BOJAX ITICJIs JOAATKOBOT 0OPOOKH BOZOIIPOBITHIX
mUTHUX BoJ (8 — 3 MOBepxHEBUX JpKepen) Ta 13 — 3 migzeMHHX
JUKepelsl. YCTaHOBICHO, IIO 10 HEBIAIMOBIIHOI SKOCTI MUTHOL
BOIM MpPU3BOAWTH  BIACYTHICTH mpodeciiiHoro  miabdopy
BOJIOOYMCHOrO OONIafHAHHS, 30KpeMa [OPYLICHHS YHHHHX
HOPMAaTHBHMUX  BHUMOT  I[IOJ0  IPOBEACHHS  MOMEPEAHIX
JOCTI/DKEHb BHXITHOI BOIH, BHOOpY palliOHAJIbHOI CXeMH Ta
TEXHOJIOT1i BOJOMIATOTOBKH, a TaKOX JEPKaBHOTO Harisily 3a
SIKICTIO IIMTHOT BOJIX TOLLO.
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soils, as well as in its increase in soil content, preferably up to a depth of 50 cm, compared with
some other trees and herbaceous plants. Nitrogen is the main biophilic chemical element that is
actively accumulated by black locust plantings. At the same time, the positive effect of Robinia
pseudoacacia L. on the accumulation of phosphorus and potassium in soils was found, which
positively affects the increase of soil fertility under plantings. An analysis of literary sources has
revealed that there are results of researches that confirm the use of black locust from moisture
from both surface and deep layers of soils. Plantings of Robinia pseudoacacia L. are actively used
in arid conditions to overcome the manifestations of erosion processes. In this case, an additional
mechanism of anti-erosion stability of the plantation, some authors consider the formation of
forest litter in black locust forest stands. Robinia pseudoacacia L. due to its adaptations is
successfully used in the recultivation of disturbed lands, actively improving their properties and
increasing their fertility. It should be noted, however, that most European countries regard
Robinia pseudoacacia L. as an invasive species whose invasion negatively affects indigenous
plant communities. At the same time, the countries, a significant part of which falls on arid lands,
actively use black locust for afforestation and improvement of the state of their soils.

Keywords: Robinia pseudoacacia L.; invasive species; arid territories; influence on soils
properties

Jesiki 0co01MBOCTI BILIMBY HacagxkeHb Robinia pseudoacacia L.
HA IPYHTH B NOCYLILIMBUX YMOBAaX

B. A. T'op6ans, A. O. 'ycnuctuii
Jninposcokuii nayionanvrHull yuisepcumem imeni Onecsa I onuapa, [ninpo, Yxpaina

IIpoananizoBaHO Cy4acHi HayKOBi JpKepena 100 ocobimBocTeil BIUBY Robinia pseudoacacia L. Ha TPYHTH B MOCYIIIHBUX
yMoOBaXx. Y pe3yibTaTi BUKOHAHOTO aHAJi3y BHUSABWIIOCS, IO HAHOLTbIIA KUTBKICTh HAYKOBHX JDKEpENl HMPUCBSYCHA BUCBITICHHIO
creru(iky BIUIMBY poOiHIEBMX Haca/pKEeHb Ha BMICT y IPyHTaX OpPraHi4HHX PEJOBHH, a30Ty, (ocdopy, Kalilo, IPyHTOBOI BOJIOTH, a
TaKOXX Ha epo3iiHi MPOIeCH Ta MPOIeC PeKyIbTHBAILii MopymeHux 3emens. OCHOBHUH BILUB Robinia pseudoacacia L. Ha BMicT
OpraHiYHUX PEYOBHMH IPOSIBISIETHCS B 301LIBIICHHI BMICTY IPYHTOBOIO OPraHIYHOTO BYIJICILI0 y BEpPXHIX HIapax IPYHTIB, a TAKOXK y
Horo 301JbLICHHI BMICTY 3a IPYHTOBUM IpodijeM HepeBaXHO n0 IinOuHKM 50 CM MOPIBHSHO 3 NESKMMH IHIIUMHU AEPEBHHMH Ta
TpaB’ssHUCTUMH pociuHaMd. OCHOBHMM O0i0OQiIbHMM XIMIYHMM €JIEMEHTOM, SIKUH aKTHBHO aKyMYJIOETbCS pPOOiHi€BHMHU
Haca/PKeHHSMH, € a30T. B Toif jxe yac BUSIBICHO MO3UTUBHUI BIUIMB Robinia pseudoacacia L. na Hakonu4eHHs B IpyHTax pochopy
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Ta Kalilo, IO IO3UTHBHO BiJOOPaXA€ThCS HA IiJABUIICHHI POJIOYOCTI IPYHTIB Wi POOIHIEBUMH HacaJUKEHHSAMH. AHaii3
JiTepaTypHUX [DKEpell BUSIBUB, IO ICHYIOTH PEe3yJIbTAaTH JOCHIIKEHb, SIKi MiATBEPIAKYIOTh BUKOPUCTAHHS POOIHI€I0 3amaciB BOJIOTH
SK 3 MOBEPXHEBUX, TaK 1 3 IIMOOKMX WapiB rpyHTiB. Hacamkenus Robinia pseudoacacia L. aKTUBHO BHKOPUCTOBYIOThCS B
MOCYIUIMBUX YMOBaX JUIS IOAOJIAHHS HPOSBIB €po3iiiHKX mpoueciB. [Ipu boMy H0AaTKOBUM MEXaHI3MOM MPOTHEPO3IHHOI CTIHKOCTI
HAca/DKEHHS JIesIKi aBTOPH BBAXKArOTh (DOPMYBaHHS JIICOBOI MiACTWIIKH y POOiHIEBHX JlicOHAcakeHHAX. Robinia pseudoacacia L.
BHACIIJIOK CBOIX aJaNTAIlifHUX INPUCTOCYBaHb YCIIIIHO BHKOPHCTOBYETHCS IPH PEKYJIbTHBALii IOPYNICHHX 3€Melb, aKTUBHO
MOKPAIIYIOYH X BIACTUBOCTI Ta MiJBHIIYIOYH IX POAIOYICTH. Pa3oM 3 mUM CiiJ 3a3Ha4YMTH, IO OUIBIIICTH €BPONEHCHKUX KpaiH
BBaXaroTh Robinia pseudoacacia L. arpecMBHUM IHBa3iHHMM BHMIOM, BTOPTHEHHs SIKOTO HETaTHMBHO BIUIMBAa€ Ha a0OpUIeHHI
yrpyNoBaHHS pOCIUH. Pa3oM 3 TMM KkpaiHu, 3HaYHA YacTHHA SIKMX NPHIAJAE HAa MOCYIUIMBI TEPUTOPIii, aKTUBHO BUKOPUCTOBYIOTh

POOiHIIO A5t 3aJ1iCHEHHS Ta MOKPAIIEHHS CTaHy CBOIX I'PYHTIB.

Kniouoei cnosa: Robinia pseudoacacia L.; iaBa3iiiHi BUIN; apuIHi TEPUTOPIi; BIUTUB HA BIACTUBOCTI IPYHTIB

Beryn

Ha cproronHi B cBiTi iCHY!OTh 3HAYHI ILIONII HACAKEHb, SKi
chopmoBani pobiHiero TiceBroakaiie (Robinia pseudoacacia
L.). 3aBasku CBOiM BJIACTUBOCTSAM 1Sl TOpOAA LIMPOKO
BUKOPUCTOBYBanacs IpU IUTY4YHOMY JIICOPO3BEICHHI B
MOCYLIUIUBUX yMOBax. Y neskux KpaiHax R. pseudoacacia L.
po3risgaeThes K HeOe3MeyHWi iHBa3iifHWN BWA, IIO 3aBIae
3HaYHO! IIKOAM NpPH BCEIECHHI B aOOpUIeHHI YTIPYyMOBaHHSI
pocmmH. Sk 3a3Havarore Li et al. (2014), mo HalbinbIm
BOXJIMBUX  KIIMATHYHHMX IOKa3HHMKIB, [0 BH3HAYAIOThH
reorpadiunuii posnoain R. pseudoacacia, Hanexath 1HICKC
XOJIONly, CepeHbOpiYHa TeMmIepaTypa Ta IHJEKC TeIua.
V HenrpanpHiit €Bpori po3noBCIOIKEHHs POOiHil KIIiMaTHYHO
00OMEXKEHO Ii3HIM BECHSHHM MOPO30M pa3oM 3 KOPOTKHM
BEreTalliifHUM MepioIoM, IpyHTOBOIO rinokciero (Vitkova et al.,
2017). 3rigHO 3 pe3ynbTaTaMd IOCHIIKCHb 3a3HAYCHUX
aBTopiB (Li et al.,, 2014) moTeHIIHHOIO IUIOIIEI0 PO3CETCHHS
po6inii € Teputopii Cnomyuenux IllratiB Amepukn,
BenukobOpuranii, ['epmanii, ®paniii, Hinepnanais, Bensbrii,
Itanii, [lseituapii, Ascrpanii, HoBoi 3enannii, Kuraro, SInoHii,
MiBnennoi Kopei, IliBnennoi Adpuku, Yuni Ta ApreHTHHU.
Lazzaro et al. (2018) B pe3ympTaTi CBOIX JOCIiKEHD
YCTaHOBWJIM, [I0 BTOPTHEHHS pOOiHIi NPU3BOOUTH 110
TpaHcopMamii  JEeKITPKOX  KOMIIOHEHTIB  E€KOCHCTEMH,
3MIHIOIOYH IPYHTOBO-DOCIMHHUI KOMIUIEKC Ta BIUIMBAIOYU Ha
0iopi3HOMaHITTS Ha pi3HUX piBHAX. OxHieI0 3 ocobnmBoCTeil R.
pseodoacacia, sixa orioMarae IbOMy BUJy 3aXOIUIIOBaTH HOBI
MICIIC3pOCTaHHs, € ii BHCOKa ajeloNaTHYHA AaKTHUBHICTh,
30Kkpema jgociipkeHHsMd Nasir et al. (2005) BusiBieHO
3MEHILEHHS POCTY TECTOBHX POCIMH IIPH iX BHPOLIYyBaHHI B
IPYHTi, 3MilIaHOMY 3 JIUCTKaMH poOiHiI B  pIi3HHX
KOHIIeHTpamisx. Pazom 3 TuM B IHOHX  KpaiHax
R. pseudoacacia L. akTHBHO BHKOPHUCTOBYEThCS SIK HPOBiJHA
1opoJia, sIKa 3aCTOCOBYETHCS IPH CTBOPCHHI JIICOHACAIKCHB.
Yildiz et al. (2018) B pesymbrari nocuimkens Elaeagnus
angustifolia, Robinia pseudoacacia, Fraxinus angustifolia ta
Pinus nigra 3 morysgy NepCreKTHBHOCTI iX BUKOPUCTAHHS IS
3aiCHeHHS apHIHUX TEPUTOPIil yCTAHOBMIIM, IO HAWOIIbII
BIIJINM € BUKOpUCTaHHs E. angustifolia, Toni sk R. pseodoacacia
ta F. angustifolia MOXXyTh BUKOPHUCTOBYBATHCS SIK aIbTCPHATHUBHI
BUJIH.

Meroto Hamoi poOOTH € aHaji3 CydacHHX HayKOBHX
JDKepell JUIs BCTAaHOBJIEHHS OCOOJIMBOCTEH BIUIMBY HAaca/KEHb
Robinia pseudoacacia L. Ha BMICT OpraHiYHMX pEYOBHH,
asoTy, Byrjiemo ta ¢ochopy, BOJOTH B IPyHTAX, a TAKOXK Ha
NpOSIB €pO3ifHUX MNPOLECIiB IPYHTIB Ta HA 3MiHH IPYHTIB Y
MpoLeCi PEeKyIbTHBAILIII.

Bnaue Robinia pseudoacacia L. na émicm opzaniunux
peuosun y rpynmax. JlonaBaHHS JTHCTKIB poOiHIl 10 I'PyHTIB
3yMOBIIIOE€ TOKpAIIeHH (i3NYHUX Ta XIMIYHUX BIACTUBOCTEH
IPYHTIB, 30KpeMa 301IbIIYyETHCS BMICT OPraHiYHUX PEYOBHH,
OOMIHHOTO KaJlifo, €MHOCTI TMOTJIMHAHHS, MiJBUIIYETHCS
CTIHKICTh arperaTiB Ta 30aTHICTh YTPHUMYBaTH BOJIOTY,
3Menuryerbest 3HaueHns pH Tta mineHocTi (Khan et al., 2010).
3pocranHs R. pseodoacacia TpU3BOOUTH A0 30iTBIICHHS
BMICTY OpraHiYHHX PEYOBHMH Ta a30Ty, IO, Y CBOI HEPry,
BiZIOOpaXKa€eThC Ha CTaHI AaCHMUBIIIMHOIO amapary camoro

HacaJpKEHHS, 30KpeMa Ha MUTOMIH MOBEPXHI Ta IJIOI JIMCTKA,
BMICTI BOOM B JIMCTKAX, 3araJbHOMY BMICTI a30Ty Ta
opraHiyHux pedoBuH y muctkax (Duan et al., 2017). Li et al.
(2017) Big3HaYaKOTh, 1[0 CTBOPCHHS pOOIHIEBUX HACAKCHb HA
IPYHTaXx, SIKi 10 I[bOTO BTPATHJIH JIICOBHI IOKPHB, 3a0e3reuye
Kpaiie 30UIbIIeHHS BMICTy Ta 30epiraHHs IPYHTOBOTO
OpraHiYHOro BYTJIELIO NOPIBHAHO 3 Haca/keHHamu Caragana
korshinskii, a TakoX yrpymoBaHHsMHU Stipa bungeana +
Artemisia gmelinii. Ilpu 1pOMy aBTOpPH 3a3HA4YalOTh, IO
poOiHist kpame 3a0e3nedye 30UTBIICHHS OpraHiYHOI PEYOBHHH
B JIECOBHX IpyHTaX MOPIBHSHO 3 MillaHUMH IpyHTaMH. Tong et al.
(2016) Takox Bin3HAa4YalOTh NepeBaKaHHsI HAacaJpKeHb Robinia
pseudoacacia L. mopiBHsHO 3 HacamkeHHamu Caragana
korshinskii y mpoleci HakOIMYeHHs Ta 30epiraHHs IPYHTOBOTO
oprasiuHoro Byriemfo. IIpu oMy HalOiibLIe 301TbIICHHS
BMICTy BYTJICIIO CIIOCTEPIrajocsi y BEpXHbOMY IIapi IPyHTY
0-10 cm. Y pe3ynbTaTi OOCTIIKEHb BIUIMBY POOiHii, TOMmOI,
Kaparand Ta OONINMXHM Ha IPYHTH BCTAHOBJICHO, IO BCi IIi
TIOPOJY TPHU3BOJATE 10 30UIBIIEHHS BMicTy Byriemo. OxHak
BIUIMB POOIHII Ta TOIOJII HPOSBISETBCS B MEXKax TIIINOWUHU
0-100 cm, Toxi SIK BIUIMB KaparaHu Ta OOJIITHUXH 0OMEXY€EThCs
rmbuaoto 0-20 cm Ta 0-60 cm BimnomimHo. Ilpu 1BOMY
IPyHTH Wil Haca[PKeHHSIMH pOOIHIT XapaKTepH3YIOTHCS
MaKCHMaJIbHUM YMICTOM IPYHTOBOI'O OPIaHIi4HOTO BYIJICLIO
MOPIBHAHO 3 IPYHTAaMH TMiA IHIIAMH JOCTIKYBaHUMH
noponamu (Tong et al., 2016). JJocmimxenusmu Han et al.
(2017) BCTaHOBIECHO, MIO 3JAaTHICTH HACa/DKEHb pOOiHIT
HaKONU4YyBaTH Ta 30epiraTH IPYHTOBHH OpraHiyHUil ByTJielb
MOCTYIOBO 301JIBLIYEThCS 13 3pOCTaHHAM iX BiKy. Song et al.
(2016) mpu mopiBHSAHHI BIUIMBY HacaKeHb 3 PI3HHUX IOPiA Ha
IPYHTH BUABWIM, Mo Jicu Quercus liaotungensis Manu
OITBINMIT YMICT OPraHiYHOTO BYTJICII0 Ta MEHIIY MHIUIbHICTH
IPYHTOBHX IMIapiB TOPIBHSAHO 3 JiCOHACaKCHHAMH Robinia
pseudoacacia. Ilpu 1boMy Bke 3 TIHOMHA 50 cM pi3HHUIS MiX
IPyHTaMH Haca/LKEHb IIPAKTUIHO 3HUKAE.

Bnnue Robinia pseudoacacia L. na emicm azomy,
eyeneyio ma pocghopy 6 tpynmax. Robinia pseudoacacia 6epe
aKTHMBHY Y4acThb Y pereHeparii jiciB Ha Teputopii CrioiaydeHnx
Iratie Amepuku. [Ipu 11boMy 3a 10BOJII KOPOTKI Iepioan s
nopoja Hakomuuyye 3Ha4yHy Oiomacy, 3okpema 4-, 17- Ta
38-piuHi HacaDKEHHsS XapaKTEepU3YIOThCS 3amacamu OioMacu
33, 174 ta 399 t1/ra. Yce ue BinOyBaeThCs NMPH aKTHUBHOMY
HAaKOIMYCHHI a30Ty B IPyHTax, Ha SKUX 3pOCTAlOTh 3a3HAuYeHI
HacamkeHHs (Boring, Swank, 1984). JlocmimkeHHs, BUKOHaHI
Li, Liu (2014), BusiBHIH, 1[0 BHACIIIOK CTBOPECHHS HACA[KCHb
i3 poOiHii BimOyBaeThCs 30INMBINICHHS 3amaciB OPraHiyHOTrO
Byrjemo B IpyHTax. IIpu 1pOMy MOJIOAI HacaKeHHs
XapaKTepHU3YIOTbCd aKTUBHUM HAKONMYECHHSAM BYIJCLIO B
moBepxHeBux miapax. Ai et al. (2014) B pesynbraTi
nocmimpkeHas 9-, 17-, 30- ta 37-piyHMX HacamKeHb poOiHiT
BCTAHOBWJIM, IO MAKCHMaJbHUH YMICT BYIJIEII0 Ta a3o0Ty
crocrepiraetbest B mapi  rpynty 0-20 cm  37-piuHoro
Haca/ukeHHs1. OfHUM i3 (QakTopiB, sIKHMil 3a0e3neduye rnepeBaru
Robinia pseudoacacia TOpPIBHAHO 3 IHIIUMH JIEPECBHHUMHU
nopojamu, 30kpema Quercus spp., € LBUAKKAN 00ir TOKUBHUX
PEUYOBHH MK POCIMHOIO Ta IDYHTOM, IIO TAaKOX CHpHSE
30LTBpIIeHHIO (ocdaTiB y TpyHTaX Hix HacaIKEHHAMH poOiHil
(Lee et al., 2013). Hocmimkenasmu Hu et al. (2017) BusBieHo
CHPUSTIMBUI BIUIMB Ha IPYHTH 3MilIAaHUX HAacaKeHb
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(bpyKTOBUX JepeB Ta PoOiHil, siKa CHpHsie HAKOIINYCHHIO a30Ty
Ta OpPraHiYHOrO BYIVICLIO B IPYHTaX TaKUX HACaKEHb.
JlocimipKEeHO 3axMCHI JICOBI CMYTHW, YTBOpPEHI pOOIHI€I0, SIK
OioreoximiyHi Oap’epu, IO 37aTHI 3MEHIIUTH KOHIEHTpALIO
MOKUBHUX PEYOBHH Y TiI3eMHI BOJH, SIKi MITPYIOTH 13 IPHJIETIINX
kyneTypHux momiB (Jaskulska, Jaskulska, 2017). Asropamu
BCTAHOBJICHO, [0 HACA/UKCHHS AaKTUBHO I[CPEIIKOIKAIOTH
mirpamii NO; ta PO, omHOYacHO 3 IMM CIOCTEPIraeThest
30utbmeHHss KoHueHTpauii NH,, mo norpebye npoBeneHHS
KOHTPOJIIO 33 LIUM SIBUILIEM 3 METOIO [OIEPEKEHHS 3a0py AHCHHS
HiZ3eMHUX BOJ Li€I0 CHONyKOI0. Pesynbratu mocmimxens Zhao et
al. (2017) cBimyath, 010 CTBOPECHHS HACAPKEHDb MA€E CIPUSTIUBUI
BILUTHB Ha IPYHTH, 30KpeMa Ha HakormdeHHs B mapi 0-30 cm CH,
NH; Ta NO;, mnopiBHSHO 3 TIpyHTaMH, SIKi 3HAXOASATHCA B
CLIBCBKOTOCIIOIAPCHKOMY BHKOPHCTAHHI. Ipu LBOMY
HacaKeHHsI POOIHIi XapaKTepH3yIOThCS SIK ONHI 3 HAHOLIBII
ONTHMAIBHUX 32 IIPOSIBOM CBOTO BIUIMBY Ha HAKOIMYEHHS
NOXKMBHUX PEUOBHMH y IpyHTax. Bai et al. (2016) no3utuBHUiA
BIUIUB pOOiHII Ha TIPyHTH MOSCHIOIOTh MaKCHMAaJbHOIO
3MaTHICTIO Li€l MOPOAM HAKOMWYyBAaTH BYIJiellb, a30T Ta
¢docthop, AKi MOBEPTAIOTHCA A0 IPYHTY Y BHUIVIALL JIICOBOL
migctuikd.  Medina-Villar et al. (2016) mocmimkyBamu
HaCTIJKN BTOpTHEeHHS Ailanthus altissima (Mill.) Swingle Ta
Robinia pseudoacacia L. no abopureHHnx HacavkeHb Populus
alba L. Y pe3ynbTati BUIBWIOCH, 10 A. altissima 3MEHIIYE, a
R. pseudoacacia 30inblrye BMICT a30Ty Ta OpraHIYHHX
pe4oBHUH Y IpyHTaX. JlOCIiIHUKH 3a3HAYAIOTh, 1110 JUIS 3HAYHUX
3MiH Cepe/IOBHIIA B Pe3yJbTaTi BTOPrHEHHs iHBa3ifHUX BHIB
moTpiOCH JOCHTh BENMKAH MNPOMDKOK dacy. Pesymbrati
NOCHIDKEHHS BIIHOBJEGHHS IPYHTIB 13 BHKOPHCTaHHSIM
pobinieBux Hacamkenb (Papaioannou et al.,, 2016) cBiguarts,
mo Bxe depe3 20 pokiB BiIOyBa€ThCS 30UIBIICHHS OpraHiIHAX
pedoBuH y 1,3-3 pasm, 306inbmenns asory B 1,2-2,5 pasy, a
TakokX (ochopy Ta Kamito MOPIBHAHO 3 JCTPajoBaHUMHU
semusivd. Sun et al. (2016) BusiBuiM, 10 30ULTBIICHHS BiKY
pobiHieBHX  HACa/PKEHb  CYMPOBODKYETHCS — 301IBIICHHSIM
HAKOMMYEHHSA a30Ty, Gocopy Ta Kajiio B IPyHTaX, Ha SKHX
BOHH 3POCTAOTh.

Bnnue Robinia pseudoacacia L. na emicm eono2u 6
pynmax. Jiao et al. (2018) mocmimkyBamu OCOOIUBOCTI
BUKOPUCTaHHS IPYHTOBOI BOJIOTM HacajpKeHHsMH Robinia
pseudoacacia B TIOCYLUUIMBUX yMoBaxX. Y  pe3yJibTaTi
BUSIBWJIOCS, 110 NpH AeiluTi BOJOTH B MOBEPXHEBUX MLIApax
IPYHTY pOOiHisl 37aTHa aKTUBHO BMKOPUCTOBYBATH BOJIOTY
IPYHTOBHX LIapiB, IO 3aJATal0Th HA 3HAYHIA TIHOWHI, 10 B
MOCYLJIMBHX YMOBAaX MOXKE IPHU3BOAUTH 10 BUCYLIyBaHHSI
MOTYHOIO TOBEPXHEBOIO INapy IPyHTY. Y TOH jKe uvac
pesynerati pochimpkens Liu et al. (2017) cBiguats, mo
R. pseudoacacia B 0CHOBHOMY BHKOPHCTOBY€ HETJIHOOKI LIapu
IPYHTY HiJ 4ac CyXOro Ce30HYy i 3[aTHa IOTJIMHATH BOJIOTY 3
yCixX ImapiB IPYHTY TiX Yac ce30Hy jouriB. Ilpu mpomy
0CO0IMBOCTI BHUKOPUCTAHHS BOJIOTH pobiHieBUMHU
Haca/LUKEHHSMH B 3HA4YHIN Mipi 3aiexarh Bix iX Biky. 30kpema,
Jiao et al. (2016) Bim3HawalOTh, OI0 HACAIKEHHS 28-piYHOTO
BiKy 3JaTHI BHKOPHCTOBYBATH IPYHTOBY BOJOTY OiibII
e(eKTHBHO TIOPIBHAHO 3 HAca/PKCHHSAMHU 12-pidyHOrO BIKY.
Hocnipkennsimu  Liang et al. (2018) Bcranosieno, Imo
HacaJuUkeHHs1  Robinia  pseudoacacia  BWIy4alOTh  Ta
BUKOPUCTOBYIOTh OUIbIlIE TIPYHTOBOi BOJIOTM IIOPIBHSHO 3
TpaB’SSHUCTHMHU YIPYHNOBaHHAMH. ABTOpU POOJSATH BUCHOBOK,
1110 HEeCTa4ya IPYHTOBOT BOJIOTH MOXKE OyTH OJJHUM i3 BaXKIUBUX
(akTOpiB, KU JTIMITy€e BUKOPUCTAHHS POOiHIT AMS CTBOPEHHS
HAca/PKeHb Y MOCYIUTHBUX yMOBaX.

Bnnue Robinia pseudoacacia L. na npose epo3iiinux
npouecie rpynmie. Robinia pseudoacacia L. mmpoko
BUKOPUCTOBYETBCSl JUIsl IIOJOJAHHS epo3ifHMX MpoleciB
IPYHTIB y MOCYLUIMBHX yMOBax. SIK CBif4aTh pe3yJbTaTH
nociikens Li et al. (2018), cTBopeHHsT WITy4yHHX pOOiHIEBHX
Haca/pKEeHb 3 MEBHUM AOTVISJIOM 33 HUMH HPOTATOM MEPLIMX
TPhOX POKIB MaIOTh Kpaml pe3ylbTaTH, HDK MPUPOIHE
BiTHOBJIEHHS pOociIHHHOCTI. OMHAK yXKe depe3 TPH POKH BILIHB
MPUPOJHOTO  BiJHOBJICHHS POCIMHHOCTI IPOSBISETHCS B

O1NTBIIIN Mipi IOPIBHSHO 3 HACA/PKCHHAMH POOiHIi, IPU ILOMY
JOAATKOBUM BaXIMBUM (akTOM € Oliblia MPHUCTOCOBAHICTD
HOPUPOAHOI aOOPUreHHO! POCIMHHOCTI 10 Ae(ilUTy BOJIOTH
TopiBHAHO 3 pobiniero. Wang et al. (2017) mocmiannm BHECOK
MICTWIKA Ta KOpeHiB Robinia pseudoacacia B momoiaHHS
MPOSIBY €po3il IPyHTIB. BUSBHIOCS, IO CYKYITHA Misl IICTHIKH
Ta KOpEHiB 3a0e3leuye 3MCHILICHHS BTpAT IPYHTY Maibke Ha
57 %. Sun et al. (2017) nopiBHIOBaNIM BIUTUB HACaHKCHb
Robinia pseudoacacia L. pizHoro Biky Ta Zea mays L. Ha
NPOSIB €PO3ifHUX MPOLECIB IPYHTIB. Y pe3ynabTaTi BHSIBUIIOCS,
mo poOiHieBI Haca/KeHHs, BHACHIAOK (OpMyBaHHS Ta
PO3KIaIaHHA MiACTHIIKY, € OUTbII epeKTUBHUMHU HOPIBHSIHO 3
MOCiBaMU KYKYPYZA3H, SIKi BUKOPUCTOBYBAJIUCS SIK KOHTPOJIb.
TlopiBHSIHO 3 KOHTpPOJIEM €po3ii TIPYHTY pPOOiHIEBOTO
HacaJDKEHHs 3MeHmmiacs Ha 86,3 %. VY Toi ke wdac
nmocmimpkeHasMu Li et al. (2017) BcTaHOBICHO, MO HAHOLIBIT
eeKTUBHUM I 3YNHHEHHS [POLECiB epo3ii BHIBHIOCS
3eMJICKOPUCTYBaHHS Y BUIJISI LITYYHHX MACOBHII MOPIBHSIHO
3 MICHEBUMH JIYKOIACOBHUIIHUMHU YTiAJAMH Ta ILITYYHUMH
Haca/ukeHHsIMH poOiHil. TlopiBHAHHA BIUIMBY HAaca/KeHb
Robinia pseudoacacia L. ta Pinus nigra Amold Ha mposs
eposiitaux mpoueciB rpyHTy (Luki¢ et al., 2017) BusBuio, mo
poOiHi€BI HACA/PKCHHS CHPUSIOTH OUTBIIOMY HAKOIHYECHHIO
a30Ty, 3MCHIIYIOTb BTpPaTH IPYHTY, OJHAK COCHOBI
HacaJUKEHHS] BUSBWINCS OUTBII e(EeKTUBHUMH B 30epiraHHi
IPYHTOBOT'O OPTraHiqHOro ByIJIewo. JlocimipPKeHHSIMHU epo3iiHoT
CTiKOCTI IpyHTIB pobinieBux Hacamkenp (Li et al., 2016)
BUSIBJICHO 3MEHIICHHS epO3iHOr0 CTOKY Ta IIUIBHOCTI
TIOPIBHSHO 3 JIETPaJIOBaHUMU IDYHTaMH.

Bnaue Robinia pseudoacacia L. na rpynmu npu
Ppexyavmueayii. PoOiHIEBI Haca/PKEHHS, BHACTIJOK iX 3HAYHOL
MPUCTOCOBAHOCTI O  HABKOJHUIIHIX YMOB, IHTCHCHBHO
BHKOPHCTOBYIOTBCS NIPH PEKYJIbTUBALI MOPYIICHHX 3€MENb Y
NOCYLUTMBUX yMoBax. Yuan et al. (2018) B pesyibrari
JOCITIKESHHS BILUTUBY Pi3HOBIKOBHX HacaKeHb
R. pseudoacacia Ha 3MiHM pEKyJIbTHBAUiffHUX LIaXTHUX
IPYHTIB  BHUSBWIM, 1[I0  MaKCHUMajJbHa  IHTCHCHBHICTh
HAKOIMYCHHS B IPYHTax MOXHUBHHX Ta OPraHiYHUX PEUYOBHH
XapakTepHa JUIsl MOJIOAUX Haca/keHb BikoM 10 10 pokis. ITicist
JOCSITHEHHSI LbOTO BIKYy BIUIMB HACa/)KCHb Ha IPYHTH ICILIO
nociabmoetbesi. Gao et al. (2018) nmocmimpkyBanmu ciM THIIB
HACA/DKCHHS, SIKi BHKOPHCTOBYIOTHCS ISl PEKYJIbTHBALLi
HOPYILCHUX 3eMeJib. Y pe3ysbTaTi BUSBHIIOCS, IO 3MilllaHa
aHTauis, chopmoBana Robinia pseudoacacia ta Hippophae
rhamnoides, XapaKTepu3yeTbCs MaKCHUMAJIbHUM HAKONMHMYCHHSIM
IPYHTOBOI'O OPraHiYHOIO BYIJICIHIO 3 OJHOYACHHM MPOSBOM
nedimty TpyHTOBOI BOJNIOTH. Y TOW e dYac 3MilaHe
HacapkeHHst 3 Platycladus orientalis Ta Hippophae rhamnoides
BIIPI3HSIIOCS MaiiKe TTOBHOIO BIJICYTHICTIO Ne(iluTy IpyHTOBOL
BOJIOTM Ta 3HAaYHMMM 3alacaMd  OPraHiYHMX PEYOBHH.
Pesynbrati mocmimkens Yuan et al. (2018) cBimuath, 110
poOiHieBI Haca[KEHHsS Ha IMOYATKOBHX eTalnax peKyJIbTHBALl
XapaKTePHU3YIOThCSl  3HAYHMM  HAKOIMYEHHSAM  IPYHTOBOTO
OPTaHiqHOTO BYTJICHIO TOPIBHAHO 3 IHIIMMH MOPOJAMH, SKi
BUKOPUCTOBYIOTBCS ISl PEKyJIbTHBALLIL.

BucHoBku

1. Ha choromni BIifICYyTHA €IWHA TOYKAa 30py MIOJO
MOXJIMBOCTI 200 HEOOXiJHOCTI BUKOPHUCTAHHS HACaHKeHb
Robinia pseudoacacia L. misi TOKpallleHHs] CTaHy IPYHTIB,
OCKUTBKH psiA KpaiH BBaXka€ poOiHiIO arpeCMBHUM iHBa3iifHUM
BHUJIOM.

2. CtBOpeHHS poOIHIEBUX HACAIKEHb NTO3UTHBHO BIUINBAE
Ha 30UIbIIEHHS BMICTYy B IPYHTaxX OPTaHIYHOTO BYTJIEHIO Ta
OpraHiYHUX PEYOBHH.

3. PoOiHi€BI Haca/PKCHHS 3YMOBIIOIOTH HAKOIUYCHHS B
IPYHTaXx, Ha SIKKX BOHH 3POCTAIOTh, 30Ty, hocdopy Ta Kajiro.

4. Hacamxeuus Robinia pseudoacacia L. ycmimHo
BHKOPHUCTOBYIOTBCS ISl 3MEHIICHHS IHTCHCUBHOCTI €pPO3iHHIX
MpoIeciB  IPYHTIB Ta TPH TNPOBEIACHHI pPEKyJIbTHBAL]
TIOPYIICHUX 3eMeIIb.

Ecol. Noospher., 29(1) 49



References

Ai, Z.-M., Chen, Y.-M., Cao, Y. (2014). Storage and allocation
of carbon and nitrogen in Robinia pseudoacacia plantation
at different ages in the loess hilly region, China. Chinese
Journal of Applied Ecology, 25(2), 333-341.

Bai, X.-J., Zeng, Q.-C., An, S.-S., Zhang, H.-X., Wang, B.-R.
(2016). Ecological stoichiometry characteristics of leaf-litter-
soil in different plantations on the Loess Plateau, China.
Chinese Journal of Applied Ecology, 27(12), 3823-3830.

Boring, L. R., Swank, W. T. (1984). The role of black locust
(Robinia pseudo-acacia) in forest succession. Journal of
Ecology, 72(3), 749-766.

Duan, Y.-Y., Song, L.-J., Niu, S.-Q., Huang, T., Yang, G.-H.,
Hao, W.-F. (2017). Variation in leaf functional traits of
different-aged Robinia pseudoacacia communities and
relationships with soil nutrients. Chinese Journal of
Applied Ecology, 28(1), 28-36.

Gao, X., Li, H., Zhao, X., Ma, W., Wu, P. (2018). Identifying a
suitable revegetation technique for soil restoration on
water-limited and degraded land: Considering both deep
soil moisture deficit and soil organic carbon sequestration.
Geoderma, 319, 61-69.

Han, X., Zhao, F., Tong, X., Deng, J., Yang, G., Chen, L.,
Kang, D. (2017). Understanding soil carbon sequestration
following the afforestation of former arable land by
physical fractionation. Catena, 150, 317-327.

Hu, B., Zhou, M., Dannenmann, M., Saiz, G., Simon, J., Bilela, S.,
Liu, X., Hou, L., Chen, H., Zhang, S., Butterbach-Bahl, K.,
Rennenberg, H. (2017). Comparison of nitrogen nutrition
and soil carbon status of afforested stands established in
degraded soil of the Loess Plateau, China. Forest Ecology
and Management, 389, 46-58.

Jaskulska, R., Jaskulska, J. (2017). Efficiency of old and young
shelterbelts in reducing the contents of nutrients in
Luvisols. Agriculture, Ecosystems and Environment, 240,
269-275.

Jiao, L., Lu, N., Fu, B., Gao, G., Wang, S., Jin, T., Zhang, L.,
Liu, J., Zhang, D. (2016). Comparison of transpiration
between different aged black locust (Robinia pseudoacacia)
trees on the semi-arid Loess Plateau, China. Journal of Arid
Land, 8(4), 604—617.

Jiao, L., Lu, N., Fu, B., Wang, J., Li, Z., Fang, W., Liu, J,,
Wang, C., Zhang, L. (2018). Evapotranspiration
partitioning and its implications for plant water use
strategy: Evidence from a black locust plantation in the
semi-arid Loess Plateau, China. Forest Ecology and
Management, 424, 428-438.

Khan, B., Ablimit, A., Mahmood, R., Qasim, M. (2010).
Robinia pseudoacacia leaves improve soil physical and
chemical properties. Journal of Arid Land, 2(4), 266-271.

Lazzaro, L., Mazza, G., d'Errico, G., Fabiani, A., Giuliani, C.,
Inghilesi, A.F., Lagomarsino, A., Landi, S., Lastrucci, L.,
Pastorelli, R., Roversi, P.F., Torrini, G., Tricarico, E.,
Foggi, B. (2018). How ecosystems change following
invasion by Robinia pseudoacacia: Insights from soil
chemical properties and soil microbial, nematode,
microarthropod and plant communities. Science of the
Total Environment, 622-623, 1509-1518.

Lee, Y. C.,, Nam, J. M., Kim, J. G. (2011). The influence of
black locust (Robinia pseudoacacia) flower and leaf fall on
soil phosphate. Plant and Soil, 341(1-2), 269-277.

Li, G.,, Xu, G., Guo, K., Du, S. (2014). Mapping the global
potential geographical distribution of black locust (Robinia
Pseudoacacia L.) using herbarium data and a maximum
entropy model. Forests, 5(11), 2773-2792.

Li, J., Li, Z., Guo, M., Li, P., Cheng, S., Yuan, B. (2018).
Effects of vegetation restoration on soil physical properties
of abandoned farmland on the Loess Plateau, China.
Environmental Earth Sciences, 77(5), 205.

Li, Q., Liu, G., Zhang, Z., Tuo, D., Miao, X. (2016). Structural
stability and erodibility of soil in an age sequence of artificial

robinia pseudoacacia on a hilly Loess Plateau. Polish Journal

of Environmental Studies, 25(4), 1595-1601.

T., Liu, G. (2014). Age-related changes of carbon

accumulation and allocation in plants and soil of black

locust forest on Loess Plateau in Ansai County, Shaanxi

Province of China. Chinese Geographical Science, 24(4),

414-422.

Li, Y.J., Hu, S, Jiao, J. Y., Wu, D. Y. (2017). Response of soil
organic carbon to vegetation restoration in different erosion
environments in the hilly-gullied region of the Loess
Plateau. Shengtai Xuebao/Acta Ecologica Sinica, 37(12),
4100-4107.

Li, Z., Liu, C., Dong, Y., Chang, X., Nie, X., Liu, L., Xiao, H.,
Lu, Y., Zeng, G. (2017). Response of soil organic carbon
and nitrogen stocks to soil erosion and land use types in the
Loess hilly—gully region of China. Soil and Tillage
Research, 166, 1-9.

Liang, H., Xue, Y., Li, Z., Wang, S., Wu, X., Gao, G., Liu, G., Fu, B.
(2018). Soil moisture decline following the plantation of
Robinia pseudoacacia forests: Evidence from the Loess
Plateau. Forest Ecology and Management, 412, 62—69.

Liu, Z., Yu, X., Jia, G., Jia, J, Lou, Y., Lu, W. (2017).
Contrasting water sources of evergreen and deciduous tree
species in rocky mountain area of Beijing, China. Catena,
150, 108-115.

Luki¢, S., Panti¢, D., Simi¢, S.B., Borota, D., Tubi¢, B.,
Djuki¢, M., Djunisijevi¢-Bojovi¢, D. (2016). Effects of black
locust and black pine on extremely degraded sites 60 years
after afforestation — A case study of the Grdelica Gorge
(Southeastern Serbia). IForest, 9 (APR2016), 235-243.

Medina-Villar, S., Rodriguez-Echeverria, S., Lorenzo, P.,
Alonso, A., Pérez-Corona, E., Castro-Diez, P. (2016).
Impacts of the alien trees Ailanthus altissima (Mill.)
Swingle and Robinia pseudoacacia L. on soil nutrients and
microbial communities. Soil Biology and Biochemistry, 96,
65-73.

Nasir, H., Igbal, Z., Hiradate, S., Fujii, Y. (2005). Allelopathic
potential of Robinia pseudo-acacia L. Journal of Chemical
Ecology, 31(9), 2179-2192.

Papaioannou, A., Chatzistathis, T., Papaioannou, E.,
Papadopoulos, G. (2016). Robinia pseudoacacia as a
valuable invasive species for the restoration of degraded
croplands. Catena, 137, 310-317.

Song, B.-L., Yan, M.-J., Hou, H., Guan, J.-H., Shi, W.-Y.,
Li, G.-Q., Du, S. (2016). Distribution of soil carbon and
nitrogen in two typical forests in the semiarid region of the
Loess Plateau, China. Catena, 143, 159-166.

Sun, J., Zhao, F. Z., Han, X. H., Yang, G. H., Bai, S. B,,
Hao, W. F. (2016). Ecological Stoichiometry of soil
aggregates and relationship with soil nutrients of different-
aged Robinia pseudoacacia forests. Shengtai Xuebao/Acta
Ecologica Sinica, 36(21), 6879—6888.

Sun, L., Zhang, G., Wang, B., Luan, L. (2017). Soil erosion
resistance of black locust land with different ages of
returning farmland on Loess Plateau. Nongye Gongcheng
Xuebao/Transactions of the Chinese Society of
Agricultural Engineering, 33(10), 191-197.

Tong, X., Han, X., Faqi, W., Zhao, F., Ren, C., Li, J. (2016).
Change in carbon storage in soil physical fractions after
afforestation of former arable land. Soil Science Society of
America Journal, 80(4), 1098—1106.

Tong, X., Han, X., Li, J.,, Ma, J. (2016). Process and
sequestration rate of carbon in soil particle-size fractions
following conversion of cropland to forest in loess Hilly
Region. Nongye Jixie Xuebao/Transactions of the Chinese
Society for Agricultural Machinery, 47(8), 117-124.

Vitkova, M., Miillerova, J., Sadlo, J., Pergl, J., Pysek, P.
(2017). Black locust (Robinia pseudoacacia) beloved and
despised: A story of an invasive tree in Central Europe.
Forest Ecology and Management, 384, 287-302.

Wang, D., Yu, X., Zhang, J., Jia, G., Zhang, H., Liu, Z., Hou, G.
(2017). The impacts of Robinia pseudoacacia litter cover

Li

50 Ecol. Noospher., 29(1)



and roots on soil erosion in the Loess Plateau, China.
Chemistry and Ecology, 33(6), 528-542.

Yildiz, O., Altundag, E., Cetin, B., Teoman Giiner, $.,
Sarginci, M., Toprak, B. (2018). Experimental arid land
afforestation in Central Anatolia, Turkey. Environmental
Monitoring and Assessment, 190(6), 355.

Yuan, Y., Zhao, Z., Li, X., Wang, Y., Bai, Z. (2018).
Characteristics of labile organic carbon fractions in
reclaimed mine soils: Evidence from three reclaimed
forests in the Pingshuo opencast coal mine, China. Science
of the Total Environment, 613-614, 1196-1206.

Yuan, Y., Zhao, Z., Niu, S., Li, X., Wang, Y., Bai, Z. (2018).
Reclamation promotes the succession of the soil and
vegetation in opencast coal mine: A case study from
Robinia pseudoacacia reclaimed forests, Pingshuo mine,
China. Catena, 165, 72-79.

Zhao, L. H., Li, C. Z., Kang, D., Ren, C. J., Han, X. H.,
Tong, X. G., Feng, Y. Z. (2017). Effects of vegetation
restoration on soil soluble nitrogen in the loess hilly region.
Shengtai Xuebao/Acta Ecologica Sinica, 37(10), 3533-3542.

Ecol. Noospher., 29(1)

51



ISSN 1726-1112 (Print)

ISSN 2310-4309 (Online)
Ecol. Noospher., 29(1), 52-55
doi: 10.15421/031809

ECOLOGY

AND NOOSPHEROLOGY

Oxidative stress, reactive oxygen species, antioxidants: a review

Y. S. Voronkova, O. S. Voronkova, V. A. Gorban, K. K. Holoborodko

Oles Honchar Dnipro National University, Dnipro, Ukraine

Article info

Received 23.04.2018

Received in revised form
05.05.2018

Accepted 09.05.2018

Oles Honchar Dnipro
National University,
Gagarin Ave., 72, Dnipro,
49010, Ukraine.

Tel.: +38-096-992-26-70
E-mail:
voronkoval983@gmail.com

52

Voronkova, Y. S., Voronkova, O. S., Gorban, V. A., & Holoborodko, K. K. (2018). Oxidative
stress, reactive oxygen species, antioxidants: a review. Ecology and Noospherology, 29(1), 52-55.
doi:10.15421/031809

Oxidative stress is a disturbance of the balance between the production of reactive oxygen
species (ROS) and antioxidants. Oxidative stress is caused by the presence of any of a number of
reactive oxygen species, which the cell is unable to counterbalance. The result is damage to one
or more biomolecules including DNA, RNA, proteins and lipids. Oxidative stress has been
implicated in the natural aging process as well as a variety of disease states, such as neoplastic,
metabolic, neurological etc., accompanied by different complications. Risk factors of generation
of oxidative stress are oxidizing species, induced by pathologies include alcohol consumption,
cigarette smoking, diet, gender, geographic location specifically at high altitude and occupation.
ROS are composed of superoxide, hydroxyl, peroxyl, hydroperoxyl and alkoxyl radicals,
hydrogen peroxide and singlet oxygen and ozone. These compounds produced endogenous in
reaction of autooxidation in respiratory chaine of bioobjects. Among exogenous sources of ROS
can be listed exposure of pollutants, toxins, heavy metals, drugs with different chemical origin
and effects, radiation, electromagnetic fields, alcohol, cigarette smoke, stresses, allergies, dietary
factors, temperature and microscopic form of life, such as bacteria, yeasts, viruses etc. The
oxidative stress in biological systems is often characterized by increase in the formation of
radicals; decrease in small-molecular-weight and lipid soluble antioxidants; disturbance in
cellular redox balance; oxidative damage to cellular components (biomacromolecules). The
presence of oxidative stress may be tested in one of three ways: direct measurement of the ROS;
measurement of the resulting damage to biomolecules; and detection of antioxidant levels.
Directly measuring ROS might seem the preferred method, but many reactive oxygen species are
extremely unstable and difficult to measure directly. Many markers of damage are extremely
stable and therefore provide a more reliable method to measure oxidative stress. Another
approach is to measure the levels of antioxidant enzymes and other redox molecules which serve
to counterbalance ROS generated in the cell. At the same time, it must emphasize that oxidative
stress not only has a cytotoxic effect, but also plays an important role in the modulation of
messengers that regulate essential cell membrane functions, which are vital for survival. For
prevention of oxidative stress cells produce or uptake antioxidants — substance significantly
delays or prevents oxidation of that substrate. Antioxidants may be enzymatic and non-enzymatic
in nature in which enzymatic system directly or indirectly help in defence against the ROS.
Antioxidants are involved in the prevention of oxidants and ROS formation; exhibits scavenger of
ROS; and repairs the oxidized molecules through sources like dietary or consecutive antioxidants.
Among non-enzymatic antioxidants distinguished glutathione, a-tocopherol, ascorbic acid, beta-
carotene, and uric acid; these are mostly considered to be chain-breaking antioxidants in that they
interrupt the auto-catalytic spread of radical reactions. Among enzymatic antioxidants most
known superoxide dismutase, catalase, glutathione-SH peroxidase. The significant correlation
found between ROS, parameters of oxidative stress and pathology indicate that there is a need in
finding of measures of prevention of endo- and exogenous factors provoke their generation. There
is a need to continue to explore the relationship between free radicals, pathological processes and
the complications of them, and to elucidate the mechanisms by which increased oxidative stress
accelerates the development of complications, in an effort to expand treatment options.
Improvement of complications control seems to be a beneficial factor to decrease oxidative stress.
For a better investigation of oxidative stress, it would be wise to supplement the clinical research
by determination of special products typical for oxidative stress that let to understand mechanism
of some pathological processes more clearly.

Keywords: oxidative stress; reactive oxygen species; antioxidants
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Introduction

Ocxidative stress, defined as a disturbance in the balance
between the production of reactive oxygen species (free
radicals) and antioxidant defenses.

Oxidative stress is caused by the presence of any of a
number of reactive oxygen species (ROS) which the cell is
unable to counterbalance. The result is damage to one or more
biomolecules including DNA, RNA, proteins and lipids.

Oxidative stress has been implicated in the natural aging
process as well as a variety of disease states: neoplastic —
hematological and solid tumor, metabolic — obesity and
diabetes, and neurological — Alzheimer's and Parkinson's
diseases (Osman et al.,, 2012; Palipoch and Koomhin, 2015).
Oxidative stress is causative agents of lung diseases, liver diseases,
pathology of the cardiovascular system, pathology of the kidney
etc. (Keshari et al., 2015; Palipoch and Koomhin, 2015).

ROS such as superoxide and hydrogen peroxide are
continually produced during metabolic processes. ROS
generation is normally counterbalanced by the action of
antioxidant enzymes and other redox molecules. Excess
reactive oxygen species must be promptly eliminated from the
cell by a variety of antioxidant defense mechanisms. Cellular
antioxidant enzymes and other redox molecules serve to
counterbalance ROS generated in the cell (Jenkins, 1993;
Shinde et al., 2012).

The aim of the research was to descript the main
characteristics of oxidative stress in biological systems.

Oxidative Stress

Risk factors which are related to oxidizing species (OS)-
induced pathologies include alcohol consumption, cigarette
smoking, diet, gender, geographic location specifically at high
altitude and occupation.

Alcohol metabolism is linked to ROS generations leading
increased oxidative stress biomarkers such as malondialdehyde
(MDA) and 4-hydroxynonenal (HNE) and decreased
antioxidative defense systems.

Cigarette smoking causes injury to the cardiovascular,
pulmonary and other OS related diseases including infertility in
men (Palipoch and Koombhin, 2015).

Consumption of high fat diet causes OS through
overproduction of ROS resulting in hepatic oxidative damage,
thus antioxidant supplementations are good beneficial choices.
Gender differences in OS are shown in several diseases such as
coronary artery disease and hypertension. Exposure to high
altitude causes hypoxia which is associated with OS and
resembles ischemia/reperfusion injury by either increased ROS
production or weak antioxidant defense system (Adly, 2010;
Palipoch and Koombhin, 2015).

The oxidative stress in biological systems is often
characterized by the following parameters: (1) increase in the
formation of radicals; (2) decrease in small-molecular-weight
and lipid soluble antioxidants; (3) disturbance in cellular redox
balance; (4) oxidative damage to cellular components
(biomacromolecules) (Adenkola, 2013).

The presence of oxidative stress may be tested in one of
three ways: (1) direct measurement of the ROS; (2)
measurement of the resulting damage to biomolecules; and (3)
detection of antioxidant levels. Directly measuring ROS might
seem the preferred method, but many reactive oxygen species
are extremely unstable and difficult to measure directly.
Because of this, many scientists prefer to measure the damage
on proteins, DNA, RNA, lipids, or other biomolecules (Horak
and Cohen, 2010). While this is an indirect approach, many
markers of damage are extremely stable and therefore provide
a more reliable method to measure oxidative stress. Another
approach is to measure the levels of antioxidant enzymes and other
redox molecules which serve to counterbalance ROS generated in
the cell. Assays are available to measure the activity of specific
antioxidant enzymes, such as catalase and superoxide dismutase.

Ecol. Noospher., 29(1)

Additionally, there are assays that can test the antioxidant capacity
of certain biomolecules and food extracts.

The process of selecting assays to measure oxidative stress
should begin with first determining the sample type to be
studied. There are many markers of oxidative stress, but some
are more easily detected in certain sample types (cells, tissues,
urine, blood, etc.) (Osman et al., 2012).

At the same time, it must emphasize that oxidative stress
not only has a cytotoxic effect, but also plays an important role
in the modulation of messengers that regulate essential cell
membrane functions, which are vital for survival. It affects the
intracellular redox status, leading to the activation of protein
kinases, including a series of receptor and non-receptor
tyrosine kinases, protein kinase C, and the MAP kinase
cascade, and hence induces various cellular responses. These
protein kinases play an important role in cellular responses
such as activation, proliferation, and differen-tiation, as well as
various other functions. Accordingly, the protein kinases have
attracted the most attention in the investigation of the
association between oxidative stress and disease (Yoshikawa
and Naito, 2002).

ROS take part in many different processes as signal
molecules in animals (Schieber and Chandel, 2014) and also in
plants (Kruszewski and Iwanefiko, 2003). The diversity of
these processes is determined by the site of ROS production an
d their interaction with a variable set of hormonal signaling
compounds such as salicylic acid, abscisic acid and others
including the PQ pool and GSH (Kreslavski et al., 2012;
Schmitt et al., 2014). Among the recent reviews elucidating the
signaling role of ROS, the detailed work of Mitler et al.
(Mittler et al., 2011) and Krieger-Liszkay (Krieger-Liszkay,
2005) should be mentioned. The mode of signal in gunder the
participation of ROS depends on the nature of stress. ROS can
activate physiological responses leading to the development of
adaptive mechanisms and improving the stress tolerance
(acclimation), or it can trigger a signal cascade causing
programmed cell death (Los et al., 2010; Mittler et al., 2011).
In both cases, ROS function as signal molecules, which induce
molecular, biochemical and physiological responses.

ROS control programmed cell death (Los et al., 2010;
Mittler et al., 2011; Schmitt et al., 2014), cell wall formation,
salicylic acid-induced stomatal closure (Khokon et al., 2011),
and responses to pathogens just to mention as election
(Swanson and Gilroy, 2010).

If different environmental stresses can be perceived by
only one molecular sensor, a generalized signaling scheme
based on ROS might be involved (Los et al., 2010). For
example, the histidine kinase of Synechocystis was recently
found to be a multisensory protein, which perceives cold, salt,
and oxidative stresses (Schmitt et al., 2014).

ROS (Reactive Oxygen Species): their types of ros and
sources

Most stable molecular species have the electrons in their
outer orbital, arranged in pairs. Each electron of this pair has an
opposite spin, which is important to stabilize the molecules. A
free radical is a molecule with one or more unpaired electrons
in its outer orbital, which make the specie very unstable and
tending to react with other molecules to pair this electron and
thereby generate more stable specie (Adly, 2010).

The most known ROS are hydroxyl radicals, superoxide
anions and hydrogen peroxide, produced by different biological
systems (Adly, 2010; Schmitt et al., 2014). ROS are composed
of superoxide radical (O,"), hydroxyl radical (OH), hydrogen
peroxide (H,0,), peroxyl radical (RO;"), alkoxyl radical (RO"),
hydroperoxyl radical (HO,"), singlet oxygen and ozone (Held,
2015; Jajic et al., 2015).

Oxidizing agents can be produced by both endogenous
source (inflammatory cells, fibroblast, epithelial cells,
endothelial cells, respiratory chain, xanthine and NADPH
oxidase) and exogenous source (cigarette smoke, exogenous
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toxins, pollution, radiation, carcinogens and drugs) (Choi et al.,
2014; Nourazarian et al., 2014). Under normal physiological
condition, oxidants are removed through antioxidant defense
mechanism. If incompletely cleared by antioxidants, oxidants
will caused accumulation of oxidizing species (OS).
Inefficiency and insufficiency of antioxidant defense system
are concerned in some pathological conditions induced by OS
(Luchese et al., 2009).

Oxidative stress can cause damage to all molecular targets:
DNA, proteins, lipids. All of these targets are significant, but
DNA is an most important early target of damage (Adly, 2010).

Generation of ROS have different ways, depending on
biological system. For example, bacteria that isolated from
natural sources have active aerobic metabolism, lead to
accumulation of ROS.

As a result of autooxidation of respiration chain
components of E. coli cells 0.1-0.5% of used oxygen transform
to superoxide anions. Main generator of ROS in bacteria is
fumarate reductase — terminal oxidase, induced in aerobic
conditions and react with oxygen (Cemummmu Ta Jlymak,
2004). At the same time we need to keep in mind, that bacteria
have differences in components of respiratory chain and
quantity and mechanisms of ROS accumulation can be
different.

In human body and in eukaryotic cells ROS generate by
processes in mitochondria, mainly in reaction of reduction of
O, by cytochrome oxidase (Keshari et al., 2015).

ROS have an endo- and exogenous sources. The main
endogenous sources of ROS is aerobic respiration. ROS are also
produced by peroxisomal -oxidation of fatty acids, microsomal
cytochrome P450 metabolism of xenobiotic compounds,
stimulation of phagocytosis by pathogens or lipopolysaccharides,
arginine metabolism and tissue specific enzymes (Gille and Nohl,
2000; Adly, 2010; Keshari et al., 2015).

Among exogenous sources of ROS can be listed exposure
of pollutants, toxins, heavy metals, drugs with different
chemical origin and effects, radiation, electromagnetic fields,
alcohol, cigarette smoke, stresses, allergies, dietary factors,
temperature and microscopic form of life, such as bacteria,
yeasts, viruses etc. (Cemunmmn ta Jlymak, 2004; Kohen and
Nyska, 2002; Abdollahi et al., 2004; Adly, 2010; Lushchak,
2011; Sevcikova et al., 2011; Bano et al., 2017; D’Souza,
2017; Koch and Hill, 2017).

Antioxidants (enzymatic and non-enzymatic)

Term antioxidant widely used. Now antioxidant defined as
substance, which present at low concentration compared with
oxidizable substrate (every type of molecule found in vivo),
significantly delays or prevents oxidation of that substrate (Ali
et al., 2010).

Antioxidants are classified into 3 categories, as described
by Gutteridge and Halliwell (Storey, 1996; Valko et al., 2007):
(1) primary antioxidants are involved in the prevention of
oxidants and ROS formation; (2) secondary antioxidants
exhibits scavenger of ROS; and (3) tertiary antioxidants repairs
the oxidized molecules through sources like dietary or
consecutive antioxidants (Jenkins, 1993; Shinde et al., 2012).

An important aspect of prevention is the segregation or
chelation of metals that can catalyze OH" formation, such as by
iron binding to ferritin (Storey, 1996). Nonenzymatic
antioxidants include glutathione, alpha-tocopherol (vitamin E),
ascorbic acid, beta-carotene, and uric acid; these are mostly
considered to be chain-breaking antioxidants in that they
interrupt the auto-catalytic spread of radical reactions (Storey,
1996; Adly, 2010).

Antioxidants may be enzymatic and non-enzymatic in
nature in which enzymatic system directly or indirectly help in
defence against the ROS.

For example, enzyme superoxide dismutase (SOD) remove
superoxide by accelerating its conversion into Hydrogen
peroxide. SOD enzyme contains manganese (MnSOD), copper

and zinc (CuZnSOD) at its active site in mitochondria and
cytosol respectively), Catalase, glutathione peroxidase
removing enzyme it requires selenium for their action.
Glutathione peroxidase enzymes remove H,O, by using it to
oxidize reduced glutathione to oxidized glutathione,
glutathione reductase. While non-enzymatic antioxidant act as
scavenger of ROS. For example, vitamins (E, C and A;
glutathione, uric acid and melatonin (Kruszewski and
Iwaneiiko, 2003). Same effect are known for some aminoacids
(cysteine, methionine, taurine) (Keshari and Farooqi, 2014).

The most known and usable non-enzymatic antioxidants
are vitamin E, co-enzyme Q and glutathione (Blokhina et al.,
2003).

Vitamin E prevents lipid peroxidation. One of it form — a-
tocopherol is the most active in human. Hydroxyl radical reacts
with it forming a stabilized phenolic compound, which is
reduced back to the phenol by ascorbate and NAD(P)H
dependent reductase enzymes (Adly, 2010).

Coenzyme Q (CoQ) is an antioxidant localized in the
mitochondrial respiratory (Rohr-Udilova et al., 2008). This
compound is considered as an endogenously synthesized lipid
soluble antioxidant, present in all membranes. The protective
efect is extended to lipids, proteins, and DNA mainly because
of its close localization to the oxidative cellular events (Gille
and Nohl, 2000).

Gluthatione acts as a direct scavenger as well as a co-
substrate for glutathione-SH peroxidase (Hensley et al., 2004).

Conclusion

In this review we have given a short overview on the ROS,
their generation in different biosystems and role in oxidative
stress. ROS play an important role in different processes
ranging from pathology of different systems to defense against
pathogen attack and signaling system.

ROS represented by different compounds with general
effect on cell macromolecules — components of cytoplasmic
and inner membranes of cells.

The significant correlation found between ROS, parameters
of oxidative stress and pathology indicate that there is a need in
finding of measures of prevention of endo- and exogenous
factors provoke their generation.

There is a need to continue to explore the relationship
between free radicals, pathological processes and the
complications of them, and to elucidate the mechanisms by
which increased oxidative stress accelerates the development
of complications, in an effort to expand treatment options.
Improvement of complications control seems to be a beneficial
factor to decrease oxidative stress. For a better investigation of
oxidative stress in patients, it would be wise to supplement the
clinical research by determination of total antioxidant status,
lipid peroxidation products and advanced oxidation protein
products and other markers that let to understand mechanism of
some pathological processes more clearly.
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The Nature Reserve «Dniprovsky-Orilsky» occupies unique ecosystems of the floodplain of
the middle part of the Dnieper River, where the medium-flooded forests (black poplar and willow
forests, elm-Tatarian maple oakeries, and pine forests at the sandy second terrace) predominate.
Marshy, wet and dry meadows, sandy steppes, salt marshes, floodplain lakes and isles support the
diversity of habitats. Reptiles, like ectothermic organisms, are known to be sensitive to
temperature and humidity, which are directly influenced by climate change. Due to the variety of
species and their habitats’ conditions, it is important to study the possible effects of climate
change on each species and each place of their residence separately. Studies in more or less
natural conditions of the Reserve allow minimizing the impact of the anthropogenic factors on the
number and diversity of species. To produce accurate inventories we use the method of linear
transects created at survey sites modified by Dinesman and Kaletskaya (1952) with a width of
transects up to 3 meters. The length of the survey route depended on the availability for an
accountant, but was not less than 1.0 km in all cases. The surveys were conducted during the
period of maximum daily activity of reptiles in the spring-summer period on specified routes. The
density of reptiles was described as the number of individuals per hectare of an averaged
ecosystem. In aquatic and wetland ecosystems, the population density of European pond turtle
and dice snake were determined as a number of specimens per 1 km of the waterbody’s bankline.
During almost 30 years of observation, eight reptile species have been registered on the territory
of the Dniprovsky-Orilsky Nature Reserve, among which three species (Coronella austriaca,
Natrix tessellata and Dolichophis caspius) have been recorded in the last decade. In recent years
(since 1972), the average increase in the temperature of the surface air layer in Ukraine was more
than 1 °C. In winter, in the central regions of the country, the highest increase in the average
monthly air temperature is observed. The excess reaches 2 °C and more. Climatic changes can be
the reason for the invasion and the number growth of the dice snake and the appearance of the
Caspian whipsnake within the Reserve. In the context of general climate change, there is a
tendency to reduce the population density of the pond turtle, sand lizard and grass snake. At the
same time, there is a gradual increase in the number of steppe vipers. Preserving current
temperature trends in the coming years can create favourable conditions for another reptile
species — the blotched snake (Elaphe sauromates) — to penetrate into the Reserve, but also
negatively affect the hygrophilic species. Increasing the risk of summer fires in the Nature
Reserve «Dniprovsky-Orilsky» is one of the most threatening factors for the conservation of the
terrestrial biota, including reptiles.

Keywords: reptiles, species diversity, population density, population dynamics, warming

Oco0smBocTi AMHAMiKHU repneTogayHu NPUPOAHOI0 3aNOBIIHNKA
«/IHImpoBCcHKO-OpiNbcbKMiD» B YMOBAX KJIIMATHYHHUX 3MiH

B. 4. Tacco, C. B. €pmonenxko, B. M. Kouer, A. M. I'aryt, O. €. [TaxomoB

Jninposcokuii nayionanvrHull yuigepcumem imeni Onecsa I onuapa, [ninpo, Yxpaina
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3a maibke 30 pOKiB CIIOCTEpEeKEHb HA TEPUTOPIi NPUPOAHOTO 3amoBigHuKa «J[HiNMpoBchko-OpibCHKUI» 3apeecTpoBaHO BiCiM
BUIB IUIa3yHiB, cepexn sikux tpu Bugu (Coronella austriaca, Natrix tessellata ta Dolichophis caspius) 3adikcoBaHi B OCTaHHE
aecstupivyst. Bimomo, 1o mia3yHH, sk eKTOTEPMHI OpraHi3MHu, YyTJIHBI 10 PEXKUMY TEMIIEPATyp Ta BOJIOrOCTI, Ha sKi Ge3mocepe1Hb0
BIUIMBAIOTh 3MiHH KJIiMaTy. 3a ocTaHHI poku (3 1972 p.) cepenHe MiIBUILEHHS TEMIEpaTypy MPU3EMHOTO MIapy MOBITPs B YKpaiHi
crago Oimpme 1 °C. B3uMKy B IEHTpalbHHX paiioHaX KpaiHM BiN3HAYA€ThCS HAWOUIBbIIE MiABUIICHHS CEPEIHbOMICIYHOT
TeMIIepaTypH MOBITps, sike pocsrae 2 °C i Oinbire. KiiMaTHaHi 3MiHE MOXXYTh OyTH HPHUYHMHOIO ITOSIBY 1 POCTY YHCEIBHOCTI y MeXKax
3aMOBiTHUKA BOJSHOTO BY)ka Ta IOSBH KacHiHChKoro mono3a. Ha ¢omi 3araapHUX 3MIiH KITIMATy CIIOCTEPIraeThCs IEBHA TEHJICHIIS
II0JI0 3MEHIICHHs IIIBHOCTI HAaceJeHHs OOJIOTHOI uepenaxy, MpyJKol SIMpKH Ta 3BHYalHOro Byxka. Y TOM jke yac 30epiraeTbcst
NOCTYNOBUHM PICT YMCENBHOCTI CTENOBOI TaaloKU. 30epe)KeHHsS TeMIEpaTypHUX TPEHMAIB y HAHOMIKYI POKM MOXKE CTBOPHTH
CIPHUATIMBI YMOBH JUIA NPOHHKHEHHS Ha TEPUTOPIIO 3aMOBiHUKA LIe OJHOTO BHIY PEHTHII — capMarchbKOro Moio3a, aje
HETaTUBHO BIUIMBATH Ha rirpo¢inbHi Buau. [TiNBHIIEHHS PU3UKY MOXKEXK y JITHI MICsLi CTa€ OJHAM 3 HAWOLIBLI 3arpO3NUBHX
(axTopiB 115 30epeKeHHs HA3eMHOI 010TH, Y TOMY YMCIIi ¥ TUIa3yHiB, MPHUPOJHOTO 3aMOBiqHHUKA «HIMTPOBCHKO-OPUTBCHKHID).

Kniouoei cnosa: nna3yHu, BUZIOBE PO3MAITTS, IIUTBHICTh HACENICHHS, TUHAMIKA YUCEIBHOCTI, MOTETUTiHHS

Beryn

Mpuponunit  3amoBimHMK  «J{HITPOBCEKO-OPLIBLCHKHID
3aifiMae yHIKaJbHI ©KOCHCTEMH 3alllaBH CepeaHbol Teuil
p.- Huimpo, e mepeBaxkaloTh CepeJHBO3AILIABHI  JiCH
(ocokipHuKH, OiMOBEpOHIKH, B’SI30BO-YOPHOKIICHOBI HiOpOBH,
COCHOBI OopH Ha apeHi). Pi3HOMaHITTS 6i0TOIB MiATPHUMYETHCS
3a00JIOYCHUMH, BOJIOTUMH Ta CYXHMH JIyKaMH, Iil[aHUM
CTEIOM, COJIOHYAaKaMH, 3aIUIABHIMH 03€PaMU Ta OCTPOBAMH.

3amoBigHUK Hamiuye moHax 800 BuAIB poCIMH Ta
numaiaukie, monan 2000 BumiB TBapuH. Pe3ynbraTH Hammx
JOCII/DKEHb  MiATBEpXKYIOTh  HAsBHICTh BOCBMH  BHIIB
ia3yHiB y ¢ayHi 3anoBigauka. PenTunii BBaXkaroThCst OAHIEI0
3 HaWBpa3NUBIIMX TPyHn HA3eMHUX XpeOCTHUX, fAKI €
YyTIMBUMH 10 aHTPOIIOTCHHHUX BIUIMBIB PI3HOTO XapakTepy Ta
10 KIIIMATHYHUX 3MiH.

Bigomo, mo miasyHu, K eKTOTEPMHI OpTaHi3MH, TyTIHBI
JI0 PSKUMY TEMIIEpaTyp Ta BOJIOTOCTi, Ha siKi OE3MocepeHbO
BIUTMBAIOTh 3MiHM KiimaTy. Uepe3 pi3HOMaHITHICTH BHAIB Ta
YMOB iX iCHYBaHHSI Ba)XXJIHMBO AOCITIIMTH MOXJIMBI HACIiIKH
3MiH KJIIMaTy Ha KOXKHHUI BUJ Ta KOXKHE Micle TX MPOXKUBAHHS
okpemo (Olson, 2013). [ocmimkeHHs Yy OLIbII-MEHII
NPUPOJHUX YMOBAX 3allOBIIHMKA JO3BOJAIOTH 3BECTH IO
MIHIMyMy BIUIMB caM€ aHTPOIOTCHHOI [IisUIBHOCTI Ha
YHCENBHICTD Ta PI3HOMAHITTS BUJIIB.

YV noMmipHMX mIMpoTax BHXiJ 3 3UMIBII, Hepiox
PO3MHOXXEHHS, TPUBAIICTh CE30HY AKTUBHOCTI Ta II0YaTOK
ribepHarii [Ia3yHiB 3aleKHUTh, y IEpUIy Yepry, Bij
TeMITepaTypHUX PEXKUMIB. Po3MHOXKeHHS penTitii
BinOyBa€eThCA Y BY3BbKHI MEPiOJ Yacy HABECHI, KOJIU iCHYIOTh
KPUTUYHI JUIS KUBJICHHS Ta CIIAPIOBAHHS BIiAMOBITHI PEXXUMHU
TEeMIEepaTypH Ta BOJIOTOCTI.

Binpmr Bpa3IMBUMH 10 3MiH KIIIMaTy BBa)XKAIOTHCS SIIIPKA
(Araujo et al., 2006; Sinervo et al., 2010; Moreno-Rueda et al.,
2011; Zani, Rollyson, 2011). Ane ocTaHHI JOCIiIKESHHSI
MoJeell KIIMAaTHYHUX HiIl 3MiH BKa3ylOTh Ha 3MEHIICHHS
crpHuATIMBHX yMOB i AeHnHux BufiB (Lawing, Polly, 2011), y
TOH dYac sIK CYTIHKOBI BHOM 30UIbLIMIM aKTHBHICTH dYepes
OinpIn Teruti HivHi Temnepatypu (Weatherhead et al., 2012).

Binpmicte yepemax, y Tomy uuchi i O0JMOTHa yepemaxa,
MaTh TEMIIEPATypHO 3aliekHe (HOPMyBaHHS cTaTi Ha craiil
emOpioHy. Bimpm  mpoxonomHa — Temmeparypa  MoOXe
CIPUYMHHUTH TMOSIBY JIMIIE CaMIiB, MiIBHIICHI TeMIepaTypu
CIIPUYMHSIOTH (OPMyBaHHS caMullb. 3MIHM TeMIeEpaTypu Ha
perioHanpHOMY (Ta HaBiTh JIOKaJbHOMY) PiBHI MOXYTb MAaTH
BIUIMB Ha CIIBBIJHOLICHHS CTaTeld B IOMyJSILisAX, IO
MOTEHIIHHO BIUIMBAaE Ha MaWOyTHI LUKIM PO3MHOXEHHS 1 3
4acoM MOXYTb YCKJIAIHIOBATH €BOJIOLIHHY HNPHCTOCOBAHICTh
mux nomyisniit (Gibbons et al., 2000). TemmnepaTypHi ymMoBH
BIUIMBAIOTh TAKOXX HA XapaKTEPUCTHKH MiCllb KJIaJO0K S€Lb Y
wiasyHiB (Refsnider, 2012).

3a ocranHi poku (3 1972 p.) cepemHe miABHUINCHHS
TeMIlepaTypy MPU3EeMHOro IIapy MOBiTps B YKpaiHi ckiano
6inpure 1 °C. B3uMKy B LEHTpaJbHUX paifoHax KpaiHu
Bi[3HAYAE€THCS HAMOUIbINE TMiIBUINEHHS CEPEIHbOMICIIHOT
TEeMIIepaTypH MOBITps, ke pocsarae 2 °C 1 Oimpme (Shurda,
2014). Ioremninas B YKpaiHi XapaKTepH3yeThCsl 3HIDKCHHIM
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KOHTHHEHTAJIBHOCTI KJIIMATy, IOSBOI0 Ha TJI 3arajabHOro
HNOTEIUIIHHS XBWIb XOJIOAY 13 3aMOpO3KaMH, IO HaBEeCHI
HpeNCTaBIIsE Cepilo3Hy HeOe3NeKy Ul IUIa3yHiB, SKi MOXYTb
3aBYaCHO BHXOAMTH 3 ribepHamii. 3 iHmoOro OOKy, XBHII
3HAYHOTO TIOTEIUIIHHSA B3UMKY MOXYTb IPU3BOJUTH IO
poOyIKCHHS MJ1a3yHIB BIICHB, aJic 3 BUCOKOIO BIPOTiAHICTIO 1X
3aruOeni BHOWI. Takmil BHIAJOK MOSBH CTENOBOI TaIOKH
3adpikcoBanmii 30 rpymms 2017 poky Ha  OKONHMIi
M. HoBomockoBcbka. BaxianBoio 0coOnuBiCTIO CydacHOTo
KIiMaty VYKpaiHM CTalM TakoX pi3ki mnepemnagy a000BUX
Temiiepatyp noBitpss B Mexax 10-15°C mpotsrom 1-2 ni6.
Taki nepemagu HEOAMIHHO BIUIMBAIOTh HA XapaKTEPUCTUKH
HasBHUX TEIUIOBUX HINI [ EKTOTEPMHHX OpraHi3MiB,
3BYXKYIOWi TpPH TOXOJOAaHHI NPOMDKOK dYacy m000Bo1
AKTHBHOCTI.

Martepiaju Ta MeTOAM TOCTiTIZKEHD

AIMIHICTPaTUBHO NMPUPOIHUI 3aMOBITHUK «/{HINIPOBCHKO-
OpinbChbKuit» 3HAXOAUTHCS Yy Mexax JIHINpPOmeTpoBChKii
obnacri, J[ninpornerpoBcbkoro Ta IleTpHKIBCHKOrO paiioHiB.
Bin posramoBanuii Ha niBoOepexoki p. AHIMpo Ta BKIOYAE
IDIaBHI Cy4acHOro pycna p. Opinb. 3amoBiTHUK CTBOPEHUH y
1990 poui Ha 6a3i 3aranbHO300JIOTIYHOTO Ta OPHITOIOTIYHOTO
3aka3HuUKiB «TapoMcekuit yctym» Ta «OOYXIBCBKI IUIaBHI»
3araipHOIO Iomiero 3766 ra. BogHa Meka 3amoBimHUKa
HPOXOJIUTh aKBAaTOpPi€lo JIHIMPOBCHKOTO BOJOCXOBHMINA BiX
rupna p. Opine 1o Tapomcbkoro i MuKOIaiBCbKOrO YCTYIIIB,
BKiIO4ae octpoBu Kam’suctuil, KpsuuHHiA 1 YacTKOBO
KopuyBsaruii (puc. 1).

BuBuenns repmerodayHn MaiHOyTHBROTO — 3allOBiJHUKA
MPOBOJIIIN IIE A0 HOTO aIMiHICTPaTHBHOTO 3acCHYBaHHSI, 3
noyatky 1980-x pokiB. Ilepmi nOCHiKEHHS CTOCYBaIHCS
exoiorii Ta OioxiMii 03epHOi abu TOPIBHAHO 3 XIMIYHO
3abpynHeHnmE ekocuctemamu (Misyura, 1981, 1984). 3 wacom
TepIIeTOJIOTIYHI JOCII/DKEHHS y 3allOBITHUKY OXOIUIIOBAIN BCE
6inpure BuniB Ta exkocuctem (Misyura et al.,, 1992; Gasso,
Suhanova, 1993; Gasso, 1998, 1999). [Tounuatouu 3 2012 poxy
yHoepuie 3rifHO IIF0YMX METOAWK Ta BuUMor npo Jlitommcy
npupoan Oyno ykmageHo cucremMy 3 10-Tu  00mikoBHX
MapIIpyTiB AT AOCTIKeHHS Ina3yHiB. 3 2014 poky Takux
MapuipyTiB crae Bxe 11. s BUBYECHHS cTaHy reprerodayHu
IIOPIYHO MHPOBOIWIM JO 35 MaplIpyTHUX OOJNIKIB, sKi
OXOIUTIOBAIM OCHOBHI THIM apeHHHX, JYYHHX, OCTPIBHUX Ta
BOZIHMX 0iOTreOIeHO31B 3aMOBiIHUKA.

JocmimkeHHsT IPOBOJHUIIMCS METOIOM JiHIHUX 00JIIKOBUX
cmyr B Momudikamii Dinesman Tta Kaletskaya (1952) 3
IMIUPUHOI0 TPAaHCEKTH 10 3 MeTpiB. JloBxkwWHA MapmpyTy
00yMOBJICHA JOCTYIHICTIO 1 y BCIX BHMIAJKax CKJIajana He
merme 1,0 km. OOIIIKY IPOBOJUIIHCS y Hepiosl MaKCHUMaIbHOL
000BOT aKTUBHOCTI IIa3yHIB y BECHSHO-JTITHIM mepiox Ha
JHIHHUX 00JIIKOBUX CMYTax IO BU3HAUCHHUX MaplIpyTax.

[linpHicTh MIa3yHiB BCTAHOBJIOBAIN SIK KUTBKICTh OCOOMH
Ha TEKTap YCEpeIHEHOI eKOCHCTeMH. Y  BOAHHX 1
HaBKOJIOBOJHMX EKOCHCTEMaxX NIUIbHICTh HAceNeHHS OO0IO0THOI
gepermaxu Ta BOASHOTO BY)XXa BH3HAYalH Y  KUIBKOCTI
eK3eMIULIPIB Ha 1 KM OeperoBoi CMyTH.
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Puc. 1. Kapra-cxema mMapiipyTiB 001Ky Ta OCHOBHI TOYKH 3HaXiIOK reprerodayHu
MPUPOIHOTO 3aIOBITHHKA «/{HIPOBCEKO-OpiTbChKUIN

Pe3ysbTaT Ta iXx 00roBopeHHs

BaraTopiuHMMHU [OCHIIKEHHSIMH Yy CKJIali reprerodayHu
3anoBiHUKa 3adikcOBaHO 8 BUJIIB PENTHIIN:

Yepemnaxa 6omnotHa — Emys orbicularis (Linnaeus, 1758).
Slmipka npynka — Lacerta agilis (Linnaeus, 1758).

Slmipka mitmaxa — Eremias arguta (Pallas, 1773).

By 3Buaaiinmii — Natrix natrix (Linnaeus, 1758).

Byx Bomstanii — Natrix tessellata (Laurenti, 1768).
Minsska 3puuaitia — Coronella austriaca (Laurenti, 1768).
Iamroka crenioa — Vipera renardi (Christoph, 1861).
[ono3 kacmiticekuit — Dolichophis caspius (Gmelin, 1789).

PN B LW =

3 HUX TpU BHIU — TaJIOKa CTEMOBA, MiJIsSHKA 3BHYaiiHA Ta
MOJI03 Kacmilchkuil — 3aHeceHi 10 YepBonoi Kuurun Ykpainu
(2009), a smipka mimana Ta gepenaxa 0OJOTHA € PiIKICHUMHA
Buamu J{Hinponerposcskoi obmacti (Pakhomov et al., 2011).

Takum ynHOM, reprerodayHa 3arMoBiTHUKA CKJIAJIAE Malbke
67 % cydacHOTO BHJOBOTO PI3HOMAHITTS penTwiii ¢ayHn
JHinpornerpoBcbkoi obuacti Ta npubamuzHo 36 % masyHiB
Vkpainn. 3 MOMEHTY 3acHyBaHHsS 3amoBigHuKa (ayHa
IUIa3yHiB 3a3Hala MEBHHUX 3MiH, SIKi MPOSBHJINCS HE TIUIBKH Y
IUHAMII YHCENFHOCTI BUAIB, ajle W y BHIOBOMY CKJIafi
penTwiii. Y mepmni pPOKM 3alpOBaKCHHS — 3allOBiTHOTO
pexuMy BHIOBHE ckiaj reprerodayHd HalidyyBaB LIICTh
BUJIIB, a IX YHCENBHICTH IMoYajia 30UIbIIYBAaTUCS IOPIBHSIHO 3
nepioioM Jio 3anoBinanns (Misyura et al., 1992).

VYV smmni 2008 poky B Mexkax 3aloBiJHHKA Brepmie OyB
3aikcoBaHUil BOASHUI BYXK. Y HACTYIHI YOTHPU POKH BiZomi
JIHILE OOIMHOKI 3Haxigku. 3 2013 poky 3ycTpidi BOASHOrO ByXka
CTalOTh PETyJSIPHAMH, XO4a PfOr0 YHCENBbHICTh 3aJIMIIAETHCS
HEBUCOKOIO — He Outblie 5 0COOMH Ha KiTOMETp MapHIpyTy Ha
JUTHKax y octpoBa Kam stuctuit (puc. 2). LporoiiTok BOGsSHIX
BYKIB Ha TEPHUTOPIi 3aIIOBiJHIKA IIOKU HE 3HAMIEHO.

Minsguky 3Bu4aiiHy 3Haiineno y 2014 p. Ha mimaHux
Kydyrypax B paifoni o3epa CosoHe. Y HacTyIHI pPOKH
3HAXO/WIN OJAMHUYHI €K3EMILIIPH, TOMY 00 €KTUBHO OLIHHUTH
MITBHICTh BHUAY HAa JAQHWH MOMEHT CKJIafHO. Y TOH e 4ac
HU3bKa LIUTBHICTH MOMYJIAMIi XapakTepHa I IbOT0 BUIY 1 HE
CBIIUATH TpPO  3arpo3NUBICTG CTaHy MNOMyJsAWmii, amne
000B’s13KOBO NIOTPEOYE CreLiaIbHUX JTOCIIPKCHb.

Takox y 2014 pomi y Mexkax 3alOBiIHHKA Yy CTEIIOBHX
OioTomax, 0 MEXYIOTh 3 JUITHKOI0 MHKOJIA{BCEKOTO YCTYILY,
Brepiie 3a Oimpin HiK S50 pOKIB 3apeecTpOBaHUil 1MOJI03

kacmidcpkuii. OCKIIBKM MOKH 3HaieHo jmme 1 ex3eMIuuip,
BU3HAUUTH XapakTep IepeOyBaHHsA BHAY Y 3alOBIJHHKY Ha
TEIepilHii Yac He MOXKJIUBO.

TakuM 4YMHOM, 3a 4Yac CIHOCTEPEKEHb BHUJIOBUH CKIaj
reprierodayHy 3aloBiIHUKA 30UIBIINBCSA HA TPU BUAH, SKILIO
BIACThCSl 3aCBIQYUTH MPOXKMBAHHS KACHIMCHKOrO MOJI03a Ha
TepuTopii. ['eorpadiyHo MaeMo mpocyBaHHS Y HALIOMY PerioHi
Ha TIBHIY JBOX MIBICHHUX BHIIB — BOIJHOTO BYyXa
(migTBep/KEHO) Ta  Kacmilicekoro  moino3a  (morpelye
JONATKOBOTO MIATBEP/PKCHHS). 3 TOYKH 30pY BIJOMHX
KIIMaTHYHUX 3MiH Take MpPOCYBaHHS BHHUKAE IJIKOM
3aKOHOMIPHHM.

IMocTyrmoBo  HAOMIDKAETBCS O  MEX  3alOBiJHUKA
capmatcekuii nono3 (Elaphe sauromates (Pallas, [1814])). B
OCTaHHI POKHM MOYACTIIIANM HOr0o 3HAXiAKA Ha JIIBOOESPERKi,
HaBiTh y Mexax M. J{Hinpo.

ITpo «miBIEHHE» PO3MOBCIO/PKEHHS BOJSHOTO BYXa B
[JIOMY CBITYHTH HOTO apeall B IIJIOMY Ta PO3NOBCIOJUKCHHS B
VYkpaini (Kurtyak et al., 2012; Smirnov, Skilsky, 2017; The
Reptile Database, 2018). ¥ Toif xe 4ac, € iTeparypHi J1aHi mpo
MEUIKaHHS BOJSHOTO BYyXa 1 HiBHiuHime: y XapKiBCBKiH,
TonraBerkiit, KuiBcbkuit Ta Yepkacokiii obnmactsix (Nekrasova
et al., 2013; Zinenko et al., 2014). 3aranbHe PO3MOBCIOKESHHS
BOASHOTO BYy)Xa B [UIOMy BIiANOBi#ae, 3a ICIKUMH
pukiroueHasaMH, S50-1 mapanenmi (Kotenko et al., 2011). ¥V
Mexax JlHinmporeTpoBcbkoi obnacti B jgonuHi p. JHimpo mo
2007 poxy BOASHHWH BYX 3yCTpidyaBCS TUIBKH HiBJCHHIIIE
M. Jlninpa, HimKue 3a Tediero. Moro mpocyBaHHs Ha HiBHiY B
yMOBaX pErioHy BOYCBHIb TMOB’s3aHE 31 30UIBIICHHAM
YHUCETBHOCTI BHAY Ta HAsBHICTIO JOCTaTHBOI KOPMOBOI 0a3u —
y mepiry 4epry OuukiB (Gobiidae) (Khobot et al., 2014). V
MOJaNbIIOMY 31 3MiHAMH KIIMAaTHYHUX yYMOB MPOTHO3YETHCS
mojanbllie MpocyBaHHSA [boro BuAy Ha miBHIY (Nekrasova,
Tytar, 2014).

AHamni3 [UHAMIKM YHCENBHOCTI IDIa3yHIB 3a OCTaHHI
30 pOKIiB CIIOCTEPE)XEHb BKa3yIOTh Ha 3arajbHy TEHICHIIIO
3HIDKCHHS LIUIBHOCTI HACEJNEHHS IONMYJILid TpbOX BHIB
wiasyHiB. Taka TEHICHIsI CIIOCTEPIraeTbesi AIss OOJOTHOI
yepernaxu (puc. 2), IpyAKoi SLIPKH Ta 3BUYaiHOr0 ByXa (puc. 3).

3a mepio] CHOCTEpPEKCHb YMOBH iCHYBaHHS Ha TEPHTOPIl
3aIOBIJHHKA 3MIHIOBAJIMCS TakKMM YHHOM, M0 0arato
TUMYACOBUX BECHSHHUX BOJOWM, SIKi IIe Ha HanmpuKiHmi 1990-x
ta mouatky 2000-x pp. 30epirammcss OO0 KiHOA KBITHI —
cepequHN TpaBHs, Bxke y 2010-x pp. Bucnxamu Ha 1-3 TmokHI
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pasirire. BianoBinHo 6arato JUISHOK, sKi 30epiraiucs BOJIOTUMHE JI0
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Puc. 3. [lunamika ImIBHOCTI HACEJICHHS IUIA3YHIB y HA3eMHUX €KOCHCTEMaxX
HPUPOIHOTO 3aNOBITHIUKA «J[HITPOBCEKO-OpiIbChKIID)

Jns gepemaxu OOHMM 3 JIMITyIouux (akTopiB Ha
TEpUTOpii 3alOBIIHUKA € HASBHICTh MJUITHOK CYXOIOJY,
NPUAATHUX IS iHKyOauii senpb. KimiMaTiHyHi 3MiHH BIUTMBAKOTh
Ha IIHOHHY, WIBUKICTh Ta BEJIMYHHY [POTPiBaHHS IPYHTY, IO
MOXe [MO3HayaThcss Ha ycmimmocti iHkyOGamii. Taxi cami
(daxkropu MOXYTh BIUIMBAaTH i Ha iHKYyOaliio s€b MpPYIKOi
sigipka.  IIpy 1poMy 11X Bpas3jMBICTH OUTbIa dYepe3 iHITY
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CTPYKTYpY 3OBHIIIHIX OOOJIOHOK SIS, SIKE BiJHOCHO ILBH/IIIC
BTpayae BOJIOTY B YMOBaxX CyXOro OTOYEHHs. BIUMB KiliMaTHUHUX
3MiH TIO3HAUMBCSI Ha TPOCTOPOBOMY PO3HONUT MO
TpyaKoi sAipky. Smipku B momyssmii Maibke B 1,5 pasu mMeHIe
yacy Ha JI0Oy NpOBOIITH HA BIIKPUTHX IUITHKAX 31 CTEIIOBOIO
pOCIMHHICTIO, a Oulblle M KpOHAMH JEepeB Ta OUIT BOAU
BITHOCHO Hammx crocrepexxeHb y 1990-ti poku. 30LIbIIMBCS i
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Mepiosl CIOKOK TiJ] Yac JITHIX J0OOBHX MikiB Temmeparyp. Jlo
TOro K 1 LIUIBHICTh HACEJCHHS HPYAKOl SILIPKH B JIyYHHX
eKOCHCTEMaxX CTaja BHUIIOK a00 MOpIBHAHHOIO 3 apeHHUMH
OioTomamu, Ha BiIMiHY Bi cutyanii 20-Ti pidHOI JaBHUHH.

Smipka minana Xxo4 i He JEMOHCTPY€E B IIOMY 3HIKEHHS
IIIJIBHOCTI HACEJICHHS IIOIYJIAIIH, ae 3arajbHa 11 YHCeNbHICTD
Ta KUIBKICTB MOIMYJIALIH (BChOTO TpH) 30epiraroThcss HU3bKUMU.
Ha Tepuropii 3amoBigHWKa Iefi BHJI MeIIKae Ha JUISTHKAX
BIIKPHTHX He3akpiluleHHuX mickiB. OTxke 31 3MiHaMHM KJIiMaty Ta
TEPMIYHUX XapaKTePUCTUK MIiCKiB MOMyJBILl MilaHol SIipKH
MOJKYTb OIIMHUTHCS IIiJ1 3arPO30I0.

VY Tolf e dYac BiAHOCHE MiABUINECHHS YHCETBHOCTI Ha
TEpUTOPIi 3aMOBiTHAKA AEMOHCTPYE CTETOBa ragioka (puc. 3).
Lle MoXe CBITYHTH TPO CIPUATINBI TEMIIEpaTypHi, 610TomiuH1
Ta KOPMOBI XapaKTePHCTHKU EKOJIOTIYHOI Hillli OTO BHIY y
MeJKax 3aloBiTHHKA.

Cnin 3a3HauYMTH, 10 HA JUHAMIKY YHCEIBHOCTI IUIa3yHIB
BIUTMHYJIH JTicoBi moxkexxi 1998 ta 2005 pokis. Bakaerbcs,
110 301IBIICHHS TEMIIEPATyp, SKe CYHPOBOKYE CydacHi 3MiHH
KJIiMaTy, MiJBUIIYE€ PH3UKM BHHUKHEHHS Ta 301IbIICHHA
MaciuTabiB TOXKEX Yy JICOBUX Ta CTEMOBHX EKOCHUCTEMax
(Balabuh, Zibtsev, 2016). Taki yMOBH MiJBHUIIYIOTh pPiBEHb
HeGe3meku Juist Giopu i GayHu 3anoBiIHUKA, Y TOMY YHCII i
JUTS OLTBIIOCTI BUJIIB TUIA3YHIB.

BucHoBkn

Ha Tteputopii npupomHoro 3anoBimHHKa «JIHIIPOBCHKO-
OpinbCcbKHN» 3apeecTPOBAHO BICIM BHIIB IUIa3yHIB, cepen
SKUX TpH BUAW 3a(iKCOBaHI B OCTaHHE AECATHPITUA.
KiimMatnaai 3MiHM MOXYTh OyTH HpPHUYMHOIO IIOSBH 1 POCTY
YHCENBHOCTI y MEXaX 3allOBiJIHAKAa BOJSHOIO BY)Xa Ta IOSBH
Kacmilicekoro mono3a. Ha ¢oHi 3aranpHMX 3MIH KiliMary
BIJICTEXKYEThCS MEBHA TCHCHIIS MO0 3MCHIIEHHS IiITBHOCTI
HaceleHHs OOJIOTHOI —dYepemaxu, MpyaKoi SIIHPKH —Ta
3BHYaifHOro Byxa. Y TOH ke yac 30epiraethcsi MOCTYMOBHIA
pICT  YHCENBHOCTI  CTEMOBOi  TamloKd.  30epeKeHHs
TEMIIEPAaTyPHUX TPEHMAIB y HaHOMMK4Yi pOKH MOXE CTBOPHTH
CHPUSTIMBI YMOBH JUIi TNPOHMKHEHHS HAa TEPUTOPIiIO
3aMOBiHUKA Ie OJHOTO BHIY PENTWIiH — CapMaTchbKOTo
10JI03a, ajleé HEraTMBHO BIUIMBAaTH Ha TirpoQijabHI BUIM.
[ligBUIICHHS. PU3UKY MOXEXK Y JITHI MiCAIll CTA€ OJHUM 3
HaWO1IbLI 3arpo3nuBHX (aKTOpPiB A 30€pekKEHHsT Ha3eMHOL
6ioTh, y TOMy 4YMCIi ¥ IUIa3yHiB, MMPUPOJHOTO 3aIlOBiTHHUKA
«AHImpoBCchKO-OpiTbCHKHIT».
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