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Po3mia 1.
AHAJII3, OIIIHKA, MOJIEJIIOBAHHSA TA ITPOI'HO3YBAHHS
CTAHY HABKOJIMIHIHBOI'O CEPEJOBHUIIIA.

EKOJIOI'I3ALIA CUCTEMMH YAOBPEHHS
CUIBCBKOI'OCHHOJAPCBKUX KYJIBTYP

IMucapenko I1.B., Camoitik M.C., 'asmubka ML.A.
Jlucenko P.O., I'naaka C.A.,

BiBuapenko C.O., Bucoubka T.€.

3n00yBaui OIIII Exonoris 4-ro kypey

[TontaBchkuii ep>kaBHUM arpapHUil YHIBEpCUTET
m. Ilonmasa, Yrpaina

Exomoriune (6ionoriude abo aqbTepHATHBHE) 3eMJICPOOCTBO BiIPi3HIETHCS BiJl
IHIIMX CUCTEM 3eMJIEpOOCTBA BUPOIILYBAaHHSAM CLIBCHKOTOCHOJAPCHKUX KYJIbTYp 0€3
3aCTOCYBaHHS MIHEpAJbHUX JIOOpUB, MECTUIUIIB Ta IHIIUX 3aco01B XiMizallii.
V3aranpHioroun JriteparypHi gani [1-10], MokHa BHIUIMTH OCHOBHI METOJIH
BUPOOHMIITBA EKOJIOTTYHO O€3MeYHOI MPOJAYKLIi POCIMHHULTBA: YIOCKOHAJICHHS
palioOHyBaHHS BHUPOOHMIITBA CLUIBCHKOTOCIOMAPCHKUX KYJIBTYP Y MEXKax PErioHIB 1
rOCIoOJapCTB - PO3MIIIEHHSA 11X Ha JAUISHKAaX, BJIACTHUBOCTI KOTpUX (TPYHTOBI 1
KJIIMATU4YHI) HaiOUIbllIe TIOBHO BIANOBIIAIOTH BUMOTaM JaHOI  KYJbTYpH;
MIJBUIEHHS €()EKTUBHOCTI BUKOPUCTAHHS OpPTaHIYHUX JOOpWB (3aCTOCYBaHHS B
AKOCT1 OpraHiyHUX JOOpPWB BIIXOJIB CUIbCHKOTOCHOJAPCHKOrO 1 MPOMHUCIOBOrO
BUPOOHMIITBA; PO3IIUPEHHS IXHBOI'O ACOPTUMEHTY); MOCHJIEHHS pojl OaraTopiyHUX
TpaB y MIJABUIIEHHI POIIOYOCTI TPYHTY; PO3IMIUPEHHS TUION] MMiJ TPOMIKHUMHU
KyJbTypaMH, YIOCKOHAIOBAHHSI iXHbOI TEXHOJIOT1i 0OpOOICHHS 1 BUKOPUCTAHHS JJIs
MOCWJICHHSI iXHBOT POJII y BITHOBJICHHI POAIOYOCTI TPYHTIB; 30UTBIIIEHHS B CTPYKTYpi
MOCIBHUX IUIONI YacTKH 3MIIIAHUX IOCIBIB MPOJOBOJBYMX 1 TEXHIYHUX KYJIBTYp 13
KyJbTypamu, 110 (HIKCYyIOTh 010J0TIUHHMM a30T; 3aMiHa YUCTUX TapiB CUJICPATLHUMU,

BUKOPUCTAHHA B SKOCTI OPTaHIYHUX JOOpPUB MOOIYHOI 1 HETOBAPHOI MPOIYKITI



CLIbCHKOTOCTIOAAPCHKUX ~ KYJIbTYp; ONTHUMI3aIlisi CUCTEMH OOpOOITKY TpYHTY;
YIOCKOHATIOBAaHHS arpOTEXHIYHUX 3aX0J1IB O0poTHOU 3 Oyp'sHaMU SIK alNbTepHATHBH
repOiruaaM; MOCUICHHS poJIi 610JIOTTYHUX METO/IIB 3aXUCTY POCIIHH.

YKpaiHCbKUMHU MIKpO0Oi0J0oraMi CTBOPEHO HH3KY MIKpPOOHHX MperapaTiB Ha
OCHOBI ~ aKTMBHMX  INTaMiB  a30TOQIKCYyBadbHUX,  (PochaTMoO1Ti3yBaIbHUX,
PICTCTUMYJIIOBAJIbLHUX  MIKPOOPTraHi3MiB. I[le @ AnbOoGaktepusH,  biorpan,
Hiazob6aktepun, MikporymiH, [lomimikcobakrepun, Puzorymin, Xeromik (IHcTUTYT
CLITBCBKOTOCIIOIAPCHKOI MIKpOO10JI0Tii Ta arporpomMucioBoro Bupoonuinrsa HAAH),
biononiuua, Puzoaktus, Puzo6odit (IHcTUTYT arpoekosorii 1 mpupoJ0KOPUCTYBaHHS
HAAH), A3orpan (Inctutyt mikpo6iosortii 1 Bipycosorii iM. JI.K. 3abonornoro HAH
VYkpainu) Ta 1H. Po3poOneni OlompenapaTd XapaKTepU3YIOThCS  BHUCOKOIO
e(eKTUBHICTIO. BIIbIIICTh 13 HUX cepTU(]IKOBaHI sl BUKOPUCTAHHSA B TEXHOJOTISIX
OpPraHiYHOTO BUPOOHUIITBA CLIIBCHKOTOCHOAapChKOT nmpoaykiii [11-12].

HactynHuM Haa3BUYAaHO Ba)JIMBUM MUTAHHAM, SK€ BHUPINIYE TIPYyHTOBA
MIKpOO10JIOTisl B’KE€ ChOTOJHI, € BCTAHOBIEHHS (PI310JOTIYHO ONTUMAJIBLHUX HOPM
N00pUB, y TepIly Yepry, a30THHX. IX JOLUIBHICTE Mae OYTH OOIPYHTOBAHOIO HE
JUIIE 3 eKOHOMIYHUX MIPKYBaHb, @ i €KOJIOT1YHOI Ta (P1310JI0TIUHOI AOLUIBHOCTEH X
3aCTOCYBaHHS, aJPKe€ HAJUIMIIKOBI a30THI J00puBa 3a0pyIHIOIOTH JOBKLUIA,
CHPUSIOTH MOTIPIICHHIO (13UKO-XIMIYHHMX 1 O10JIOTIYHUX BJIACTUBOCTEW TPYHTIB. €
pi3HI CcrocoOM BHU3HA4Y€HHA (I310JIOTIYHO MNPUUHATHUX A03 Jo0puB. Ilpote
HaMHAMIMHIITAMHA 1HIMKATOpaMU JOMYCTUMHUX MEXK HaBaHTAXKCHHS arpoXiMIKaTiB Ha
arpoleHO3U € TPYHTOBI MIKPOOPraHi3Mu. 3a pe3yJibTaTaMu JOCHIHPKEHb B [HCTUTYTI
CUIBCBKOTOCTIOAAPChKO1 MIKpoO10J0rii Ta arpornpomucioBoro BupooHunrsa HAAH
psn pocnigaukiB [13-16] 3anmpomoHOBaaM HOBY CTPATEril0 3aCTOCYBAaHHS JOOPHB y
CUIBCHKOTOCTIOAAPChbKOMY BUPOOHHIITBI — K Y MEKax (pi310JOTYHOTO ONTUMYMY,
TaK 1 B IOE€HAHHI 3 OloTpernmapaTaMu.

HocnimkeHHsMu  [HCTUTYTY — CUIBCBKOTOCHONApPChKOI  MiKpobiojorii  Ta
arporipomucioBoro BupoOHuinrBa HAAH BcraHoBieHo, 10 3a HaJIUIIKOBOI
KUIBKOCT1 MIHEpPaJIbHUX CIOJIYK a30Ty 1 Me(IiIuTy CBIkKOi OPraHiYHOI pPEYOBUHU B

IPYHTI HEBUKOpPHCTaHa pPOCIMHAMU HOr0 YacTMHA 4Yepe3 aKTHUBI3AILI PO3BUTKY



cenu(IYHUX MIKPOOPTaHI3MIB 1HILIIOE OecTpyKuito rymycy. I[lokazano, mo ans
YHUKHEHHS IBOTO SIBUIIA IPYHT Mae OyTH 3a0e3MedeHHii CBIKOIO OpraHiqHOIO
peyoBHHOIO (y BUTJISAII 010MacH MPOMIKHHUX CHACPAIbHUX KYJIbTYp Ta cosomHu). Lle
3a0e3neyye  TUMYAcOBE  3B’SI3yBaHHS  HAQWIUIIKY  MIHEPAIbHOTO  a30Ty
MIKpOOpraHizaMaMH, Horo TpaHchopMalliro B opradiuti crnoiayku [17].

OcTaHHIM 4YacoM aKTHUBHO JIOCIIPKYETbCS MHUTAHHS OO0 BUKOPUCTAHHS
MpOOIOTUYHKUX TMpernapaTiB I  BIIHOBIEHHS POMIOYOCTI TPYHTIB. 30Kpema
MOKJIMBOCTI BHUKOPHCTaHHS TMPOOIOTHKIB JJII OOpPOOKM TOCHiYy IITaxiBHUIITBA
JOCTIIKeHO OaraTbMa HayKOBLISIMU Ta BU3HAY€H1 PEKOMEH/IOBaH1 MpenapaTy Ta 03U
[18-22].

[IpoGioTnuni mnpenapatu (IPOOIOTHKK) CKIANAIOTBCA 3 MPOOIOTHYHUX
OakTepidl 1 EpMEHTIB Ta HE MICTATh XIMIYHHMX 1 MIHEpaJIbHHX 3a0pyJHIOBadYiB. 3a
Croco0OM 3aCTOCYBaHHSI IPOOIOTHKM MOKHA YMOBHO BITHECTH JIO KJIACy pEareHTIB,
ajyie 3aBJSIKA CBOIM €KOJIOT1YHOCTI, BOHM HE MalOTh HETaTUBHOTO BIUIMBY Ha SIKICTh
IPYHTY, y TMOpIBHSAHHI 3 XIMIYHUMHU npenapatamu. IIpoOioTmuni OakTepii 3a
BU3HAYCHHSIM € HEMATOT€HHUMH, HETOKCUYHUMU, BOJIOJIIIOTh BUCOKOIO aJIF€3UBHOI Ta
AQHTaroHICTUYHOI 3/IaTHICTIO /IO MATOT€HHUX 1 YMOBHO-TIATOT€HHUX MIKPOOPTaHi3MiB.

binbmricth mpo0iOTUKIB MICTATH B CBOEMY CKJIa/I1, SIK MPABUIIO, (PaKyIbTATUBHO
aHaepoOHi Oaktepii (B ocHoBHOoMy poxaiB Bifidobacterium 1 Lactobacillus) i
criopoyTBoproroui aepobni 6aktepii poxay Bacillus (Bacillus subtilis, Bacillus subtilis
var. amyloliquefaciens, Bacillus licheniformis, Bacillus pumilus, Bacillus megaterium
i iH.). BupoOnenns monouHokuciumu Oakrepissmu Bifidobacterium i Lactobacillus
OpraHIYHUX KHUCJIOT, @ TAKOXK BEJIUKOI KUIBKOCTI 010JIOrYHO aKTUBHUX KOMITOHEHTIB
(aHTHO10THKIB, OAKTEPIOLMHIB, JII30IMUMY, TEPEKUCY BOAHIO), SIK 1 KOHKYPEHIIiS 3a
MOXKUBHI PEYOBUHU, MPUTHIYYE pICT 1 BUTICHAE 3 XapyoBOi Hilll MATOTE€HHI
MIKpOOpPTaHi3MH, a TaKOX THWJICHI Oakrtepii. BimMiuaeTbCsi TakoX 3HaTHICTH
Oakrtepiit poay Bacillus BupoOisaTH BiTaMiHH, aMiHOKHCIIOTH 1 O1OJIOTIYHO aKTHBHI
PEYOBHHHU.

Cinna mnammuka (Bacillus subtilis) mpoaykye pi3sHOMaHITHI aHTUMIKPOOHI

MeTa0oITH: JINONENTUIN, MNOMINeNnTUau, (EePMEHTH, HENEeNTHUAHI CIOJYKH, IO
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3HAYHOI0 MIPOI0 3YMOBIIOE ii (YHTIMAHUN e(eKT MOoa0 0COOIMBO HEOE3MeUHUX
¢itomarorenHux rpu6iB. HailbinbIn HOKIaAHO BUBUEHO CTPYKTYPY Ta MEXaHI3M Jii
JIMONENTUAHUX (YHTIIUAIB, JI0 SIKUX BITHOCATh AKTHUBHI MENTHAM 3 CIMEHCTB
iTypiHiB, cypdaktuniB, ¢penrinuni. Cunrte3 minonentunais Bacillus subtilis Bixirpae
KJIIOUOBY PpOJb MPUAYHIEHHI (ITOMATOTEHIB y MNPUPOJHUX YMOBAX, MPU ILHOMY
IPOJYKINiSA ITYpUHIB Ta (DEHTIIMHIB BU3HAYAETHCS IMPUCYTHICTIO (PITONATOTCHIB Y
HABKOJIUIITHEOMY CEPEIOBHIIII.

Bucoka edexTuBHICTH MPOTH MilleNiaJbHUX TPUOIB MOB'S3aHa 31 3JaTHICTIO
metabomitie Bacillus subtilis BrmBaT; Ha MemMOpaHM 3a JOIMOMOTOIO B3aEMOJIT 3
€procTeposioM, NpU IOMY BiJOYBA€ThCA YTBOPEHHS Mip 3 HACTYMHUM BHXOJOM
OJIHOBAJICHTHUX KaTIOHIB 3 KJIITHH, AK1 y 3B'A3KY 3 IIUM Ji3yI0TbCs. [ minonenTuis
3 PI3HUX CIMEHCTB creru@IyHl MEXaHI3MU YTBOPEHHS Mip Pi3HI.SK MpaBuio, MTaMu
OakTepiii 3 BUCOKMM BMICTOM JIIMONENTUAHUX aHTUOIOTHKIB MArOTh OUIBII BUCOKY
AHTaroHICTUYHY AaKTUBHICTh 1 MIMUPOKUN CHEKTp Mii. 3 1HIIOTO OOKY, POCIWHHI
MOJIICAXapuau CTUMYJIOIOTh YTBOPEHHS Cyp(akTHHY, IO MPOAYKYEThCS B MEPIII
TOJIMHYU B3a€MO/IIT OaIuil 3 TKAHWHAMU KOPEHIB.

OYHTINUIHY AaKTUBHICTh TIOB'S3YIOTh TaKOXX 3 HAsABHICTIO Yy  Oarui
MOBEPXHEBO-aKTUBHUX PEUOBUH, SKI SIBISIOTH CO0O0I0 am@imaTuyHi MOJICKYNIH 3
noJisipHUMHU Ta TiapodooHuMEU numbHULSIME. CyphakTHHU BIIHOCATHCS J0 HANWOUIBII
eexkTuBHUX OloCyp(akTaHTIB - TOBEPXHEBO-aKTUBHUX PEUYOBHUH O10JIOTTYHOTO
MOXO/DKeHHS. Matroun mnoai0Hy A0 ITYpUHIB CTPYKTYpy Ta aHTaroHiCTHYHI
BJIACTUBOCTI, MOJIEKYJIM Cyp(paKkTHHIB, Ha BIAMIHY BIJ ITYpUHIB, MICTSTb
aMIHOKHUCIIOTH 3 TiApoOoOHUMHU pagukasaMyd Ta [-TIAPOKCUIBLOBAHOIO >KUPHOIO
kucioToro. Kpim mpsmoi  mii, cypdaktuau Ta ¢enrinuan Bacillus subtilis
3ano0iratoTh aare3ii KOHKYPEHTHHUX MIKPOOIB 1 MOXKYTh IHAYKYBAaTH B POCIMHAX
CUCTEMHY CTIMKICTh JO TATOT€HIB Ta HECHPUSTINBUX al0lOTUYHUX (DAKTOPIB.
JlinonmenTuaHi aHTUOIOTHKU MOXYTh CIPUAMATHUCS KIITUHAMH POCIWH SIK CUTHAI
1HIIAIT 3aXUCHUX MEXaH13MiB, TOOTO OyTH €TiCUTOpPaMHU.

Takum umnom 3natnicte Bacillus subtilis mponykyBatu pizHoManiTHI 3a

CTPYKTYPOIO Ta BJIACTHUBOCTSIMU O10JIOTTYHO AaKTHUBHI META0OJITH 3HAYHOIO MIpOIO
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oOymoBroe ii GpyHTIMUAHENN eeKT 1moa0 0co0auBO HeOe3neyHnX (iTOMaTOreHHUX
rpubiB. Ajie Ha JaHWUW Yac MUATAHHS MO0 BUKOPUCTAHHS MPOOIOTHKIB y MpoIecax
BITHOBJICHHSI POIIOYOCTI TPYHTY € MAaJOJOCHIKEHUM, SKE€ TUIbKA TOYHUHAE
PO3BUBATHUCS.

Hacbkoroni oco6auBy yBary npu CKJIaJaHHI 30HAJBHUX CUCTEM 3eMIIepoOCTBa
NPUAUIAIOTh BUKOPUCTAHHIO MICHEBUX CHUPOBHHHUX PECYPCIB 3 METOIO IMIJBUILECHHS
e(eKTHUBHOT POJIOYOCTI TPYHTy Ta Olosorizamii 3emiepoOCcTBa, 30KpeMa MPHUPOJIHI
po3coau Ta MiHepayid. JlocaipkeHHs npoBeaeHl y [23-24] n03BoJUIN BCTaHOBUTH
ONTHUMAaJbHY J03Y BUKOPHCTAaHHS MiHepaii3oBaHoi IutactoBoi Bogu (MIIB) mms
MOKpPAIIEHHS SKOCTI OPraHiyHuX J0OpuB. BukoprcTaHHs MiHEpaIi30BaHOI IJIACTOBOI
BOJIM BUT1IHO BIJPI3HSAETHCA BiJl 3alPOMIOHOBAHUX paHillle METoJiB TuM, 1o MIIB
MICTUTh y CBOEMY ckjiaal 10 3% HadTH, sSika NMpU NOTpAIUISIHHI HAa THIM crOpuse
3MEHIIICHHIO BTpaT amiaky; 3aBISKH YHIKQJIbHOMY HpupogHoMy ckiany MIIB
30aradye THIM HE TUIbKH Ha TOJOBHI €JIEMEHTH YKUBIICHHS, aJie 1 Ha MIKPOEJIEMEHTH,
AKUX Y THO€B1 HEBEJIHMKA KUTbKICTh; MIIB 3Ha4HO 3HM)KY€E CXOXKICTh HACIHHS Oyp SHIB
K1 3HAXO/ISITHCS Y THOEBI.

TakuM 4YMHOM, TpPYHTYIOUHCh HAa IONEPEIH] BITUYM3HSIHI Ta 3apyOiXKHI
TOCIIKEHHSI, MOXXHA KOHCTaTyBaTH HaWOUIbIIY MEPCIEKTUBHICTh BUKOPUCTAHHS
MiHepai3oBaHoi miaactoBoi Boau (MIIB abo B iHmuX miTeparypHux pkepenax [25-
26] — CIIB) Ta MikpoOiOJIOTIYHMX TMpENariB, 30KpeMa MPOOIOTHKIB, Y SKOCTI
OpraHiyHMX JO0OpWMB Ta y TEXHOJIOTiI OTpUMaHHA THOIO. BpaxoByrouu, 110
BUKOPHUCTaHHS MIIB 1 1npoOioTHKIB HE CYNEepeYuTh TEXHOJIOTII BEIECHHS
3emMyIepo0CTBa B KOHTEKCTI CTajgoro (hyHKI[IOHYBAaHHSI arpOEKOCHUCTEM, KOMILJIEKCHE
BUKOPUCTAHHSA JIAaHUX TMpenapariB € aKkTyaJbHUM [UJIs TOAAJIBIIOTO HAayKOBOTO

JIOC1IKEHHS.
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E®EKTHUBHICTh BUKOPUCTAHHSA BIOJOTTYHOI OYUCTKH
TEXHOI'EHHO 3ABPYITHEHUX AI'POLIEHO3IB

IInucapenko IlaBio BikTropoBuu

JOKTOP CUIBCBKOIOCIIOIAPChKUX HAYK, Ipodecop

Camoiinik Mapuna CepriiBHa

JOKTOp €KOHOMIYHHX HayK, podecop

Kuain O. C, Cepena b. C.

[TonTaBchkHii ep>KaBHUM arpapHUN YHIBEPCUTET

m. [lonmasa, Yxpaina

[pyHTOBMI  IIOKPUB €  CaMOPEryIIOIOYUM  OI0JOTiUHOI  CHCTEMOIO,

HAWBaXUIMBIIIOW dYacTUHOIO Oiochepu B miomy. Cepen 06e3midi TEXHOTEHHHX
¢dakTopiB, SKI BIUIMBAIOTh Ha TPYHTOBUU TIOKpPHUB, OCOOJIMBE MiIClle 3aiiMae
3a0pyIHEHHSI TPYHTIB BOXKHMH METaJlaMH, TAKUMHU SIK IIMHK, CBHHEIb, KaaMil, a
TakoK Hadrtompomykramu. OcCOOJIMBO JaHE MUTaHHS aKTYyali3yeThCS B CYYaCHUX
yMOBaXx BEJICHHS BOEHHUX il B YKpaiHi.

3a0pyHEHHsSI TPYHTIB TAJMBHO-MACTWJIBHUMU MaTepiajaMd Ta IHIIUMHA
HaTOMPOIyKTaMU BiJIOYBAETHCS YHACHIJIOK PYXy Ta TOIIKO/KEHb CYXOIMYyTHOI
BIMCHKOBOI TEXHIKH. Y IPYHTaX, MIPOCOYECHUX IMaJTUBHO-MACTWIBHUMHU MaTeplajamu,
3HIKYETBCSI BOJOIPOHUKHICTh, BUTICHSETBCS KUCEHBb, MOPYIIYIOThCS O10XIMIYHI Ta
MIKpOO10JIOT1UHI TIpollecd. BHACHIIOK IbOTO MOTIPIIYETHCS BOJIHUMN, MOBITPSHUN
PEeKUMH Ta KOJOOOIT IOXWUBHUX PEUOBHH, MOPYIIYETHCS KOPCHEBE IKUBJICHHS
POCIIMH, TAJIbMYETHCA 1X PICT 1 PO3BUTOK, IO CIIPUYMHSE 3arudenb. Bee aktyamnizye
MMATAaHHS 3MEHIICHHS TEXHOTCHHOTO 3a0pyIHEHHS Ha arpoleHO3H, CIPUYMHEHOTO
BOEHHUMHU J1SIMU Ha YKpaiHi.

Ha nanwuii 4dac, mpu BChOMY KOMIUIEKCI METOIB BIJIHOBIICHHS TEXHOTEHHO
MOPYIIICHUX 3€MeJIh, III0 HABOJIUTHCS Y HAYKOBIH JTiTepaTypi, MUTAHHS BUKOPHUCTAHHS
010JIOTIYHUX METOIIB, 30KpeMa MPOOIOTUYHHMX TpernapariB, JUIsl OYUIICHHS TPYHTIB
Bl BaXKHX METaNiB, Ha(TOMPOMYKTIB, MIKPOOIOJOTIYHOTO 3a0py/IHEHHS, € Ha
CHOTOJIHI HEIOCTaTHHO BUBUEHUMHU. Lle, B cBOIO uepry, morpedye oOrpyHTYBaHHS Ta
EKCIIEPUMEHTAILHOTO JOCTI/HDKCHHS €(EKTHBHOCTI BUKOPUCTaHHS MPOOIOTHYHHX
mpernapariB, K I1HHOBALIMHUX €KOJIOTOOPIEHTOBAHUX METOJIB OYMIIEHHS Ta

BIJIHOBJICHHSI TEXHOTE€HHO 3a0pyAHEHUX IPYHTIB.

16



Jl7is BU3HAUYEHHA MOXJIMBHUX HUIAXIB peMenialii rpyHTy, 3a0pyIHEHOTO BaXKUMU
MeTajaMu Ta HaTONMPOAYKTAaMU TPOBEAECHO HU3KY mocmimiB. s ekcrmpec-TecTiB
(biTOTOKCHYHOCTI BUKOpUCTaHO Triticum aestivum. OuurieHHs 3a0pyHEHOTO IPYHTY
POBOJWIOCS OIOJIOTIYHMMH METOJIaMH, BHKOPHCTOBYIOUM TpobioTHK Sviteko-
Agrobiotic-01 (po3seaenns 1:100). [TopiBHSHHS OiOMETPHUYHUX MOKA3HUKIB Triticum
aestivum Ha 3paskax IPyHTY [0 1 MICJIs OYUCTKU MPOOIOTHYHUMH IIperapaTamMu (JIaHi
dikcyBanucs Ha 7 100y Miclig OUUIICHHS ) TPUBEACHO Ha puc. 1.

3a pe3yiabTaTaMu  OJIEPKAHUX JIAHUX BCTAHOBJIEHO, [0 BUKOPUCTaHHS
npoOIOTUYHUX TMpenapariB Ha HaWOUIb 3abpynHeHoMmy TIpyHTI (Zn+Pb+HII)
MOKpAIIeHHs] O1OMETPUYHMX IMOKAa3HUKIB Yy TOPIBHSAHHI 3 HEOYMILEHUM IPYHTOM
ckiano: Ha 61 % mo mpopociaomy HaciHHIO; Ha 50-55 % mo AOBXHHI CXOMIIB Ta
OBk UHI KOpeHiB; Ha 28—30 % mo Maci Ha3eMHO1 YaCTUHU Ta KOPEHEBOI CUCTEMHU.

Tabnuys 1

BiomeTpu4Hi NoKa3HMKN 3pa3KiB IPYHTY, 3a0pyIHEHUX BAaKKMMHU MeTAJIaAMHU

HA(TONPOAYKTAMH, 10 I Mic/s1 010JI0TIYHOI OUYMCTKH 32 JONIOMOI 00 MPOOIOTHKY

Yacmka Joeorcuna Cepeon Baza Baza .
Bapiaumu | npopowenoco €x0018, aogmcu.w nazemnoi | POt
Hacinus, % M ROPEHIS | aemun, 2 | MMM
CM. 2.
Mo biono2iunoi ouucmku 3a 00nOM02010 nPOOIOMUKY
K 89 15,1 11,2 2,98 1,1
HII 69 10,9 7,6 2,18 0,81
Zn 74 12,5 8,9 2,17 0,84
Pb 70 11,8 8,6 2,29 0,95
Zn+PDb 60 10,3 7,9 2,15 0,8
Zn+Pb+HII 51 9,2 6,5 1,98 0,72
Iicna 6ionoziunoi ouucmku 3a 00NOM02010 NPODIOMUKY
K 95 16,8 11,8 3,12 1,3
HII 90 15,5 10,8 3,02 1,08
Zn 84 14,5 10,1 2,71 1,02
Pb 80 14,1 10 2,64 0,98
Zn+PDb 77 13,1 9,6 2,5 0,93
Zn+Pb+HII 82 13,8 10,1 2,54 0,97

BcraHoBiieHo, 110 Yy pe3ysibTaTi BUKOPHUCTAHHS MPOOIOTUYHUX TMpernapaTiB Ha
HalOpIr  3a0pyaHeHoMy TIpyHTI (Zn+Pb+HII) mnokpamenHs OGioMeTpuaHUX
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MOKAa3HUKIB y TIOPIBHAHHI 3 HEOUMILEHUM IPYHTOM CKJano: Ha 61 % mo mpopociomy
HaciHHIO; Ha 50-55 % 1o moBkuHI cXOMiB Ta MOBXUHI KopeHiB; Ha 28—30 % mo maci
Ha3eMHOI YacCTHHHM Ta KOPEHEBOI CHUCTEMH. TaKoX Ha HaMOUIbIN 3a0pyIHEHOMY
IPYHTI TOKpalieHHs OIOMETpUYHHX MOKAa3HUKIB ckjianmo 8692 % Big uucToro
KOHTPOJIIO.

ToOTo, SIKIIO MOTIpIIEHHS JaHUX MOKA3HUKIB HA 3a0py/IHEHOMY I'PYHTI cKJiajo 33—
43 % y MOpiBHSIHHI 3 YACTUM KOHTPOJIEM, TO Ha OYHUIIEHOMY I'PYHTI JIaHI MOKa3HUKH
noripurmimcs Tuibku Ha 7-10 %.

Pe3ynbratu oninku (piTOTOKCHYHOCTI 10 1 MICHsI peMeAialii IpyHTy NpoOiOTHYHUM
npemapaToM Sviteko-Agrobiotic-01 (1:100 po3BenenHs) npuBeaeHi y TabIUII 2.

45 42,7
40

35

" Y, |
g HI 1 lM Zn Zn Pb Pb Zn+Pb Zn+Pb In+Ph+HM | Zn+Pbh+HT
a 6 a 6 a 6 a 6 a 6
N YacTHa NPOpPOLIEHOTO HaciHHA, % I [1oBMKHa cXoais, % e CepeiHA O0BHMHA KOPEeHIB, %

Bara HazemHoOI YacTuH, % s Bara KOPEHEBOI CUCTEMHK, %.

Puc. 1 - ®iToTokcu4HuUii epeKT 3pa3KiB IPYHTY, 3a0pyITHEHUX BAKKUMHU
MeTaJaMHu HAQTONPOAYKTAMM, 10 i mic/isl 010JIOTiYHOI OYHCTKH 32 J0NMOMOI010
npooioTHKy, % (a — 10 OYUCTKHU, 0 — MiCJIA OYUCTKH)

Takum uywmHOM, Yy pe3ynpTaTi MpoOBeAeHOi OI10JOTIYHOT OYHUCTKH TPYHTY
npobioTuHuMHE mperapatamu Sviteko-Agrobiotic-01 (posseaenns 1: 100) i3 pisHuMH
3a0pyIHEHHSIMU (BOXKMMH MeTajaMu Ta HadTompoaykTaMu) (piTOTOKCHYHICTh YCIX
3pas3kiB ckiana meHme 20 % 3a GioMeTpUYHMMHM TIOKa3HWKamu Triticum aestivum,
TOOTO (PITOTOKCUYHICTH BiACYTHA. OKpIM TOTrO, y pe3yJbTaTli OUUCTKA KOHTPOIBHOTO

3pa3ka Ta 3pa3ka, 3a0pyAHEHOTro HadTONMPOAYKTAMU CIIOCTEPITA€ThCS 3HAYHE
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MOKpaIeHHsT 0IOMETPUYHHMX ITOKa3HHKIB Triticum aestivum. Ile Mo)kHA MOSCHUTH
MOKpPAIIEHHSM ~ MIKPOOIOJIOTIYHOTO IEHO3Y IPYHTY Yy pe3yJabTaTi BHECEHHs
npo0iOTHKY, a TakKoX THUM, W0 Ha(TONPOIYKTH BHUCTYNAIOTh CEPEIOBUILIEM
KUBJICHHA i1 TPOOIOTUYHMX MIKPOOpPraHi3MiB, TOMY TMpPH iX HasBHOCTI
30UIBITY€EThCS €(DEKTUBHICTD il TPOOIOTHKIB.
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OLIHKA BIIVIMBY ITPOBIOTUKIB HA AKICTb I'PYHTY

Iucapenko Ilasio BikropoBnu

JOKTOP CUTBCHKOTOCIIOIAPCHKUX HAYK, TIpodecop
Camoiinik Mapuna CepriiBHa

JOKTOP €KOHOMIYHHX HayK, Ipodecop
Hem’sinenxo B.B., Kagan T.51., Kicerbuyk B.M

3BO 101Eko:oris
[TonTaBCchKMIA 1ep)KaBHUM arpapHUM YHIBEPCUTET
m. [lonmasa, Ykpaina

Y KoMIUIeKCI MPUPOTHUX 1 aHTPOMOTeHHUX (PaKTOPiB, IO MO3HAYAIOTHCS Ha
(dbopMyBaHHI POAIOYOCTI IPYHTY, MPOBITHA POJIb HAJNEKUTH O10XIMIYHIN MisUTBHOCTI
MIKpPOOPTraHi3MiB, sIKa 3yMOBIIIO€ crielU(iKy TpaHchopmallli opraHiyHOi PEYOBHHH 1
CHUHTE3y TYMYCY

Binomo Tako, 110 BUKOPUCTAHHS NECTULM/IIB HA MOJI, ICTOTHO BILJIMBAE HA
00'eM 1 CTPYKTYpHO-(DYHKI[IOHAJIbHI OCOOJMBOCTI MIKPOOHHMX YIpymnoBaHb, MPOLIECH
IpyHTOBOI OlomuHamiku. lle nmae mijncraBy BBaXkaTH, IO 3MIHH Y MIKPOOHOMY
KOMILJIEKC1 IpYyHTYy OyIyThb BH3HAYaTU TME€BHY CHPSIMOBAHICTh TyMidiKaiiiiHuX
MpoLeciB. Y 3B'I3Ky 3 IIUM 33 CyYaCHUX YMOB €HEPreTUYHOI Ta €KOJOTIYHOI KpU3H
MONIYK HOBUX PEYOBHH, 10 3abe3nedyBaiv O (GopmMyBaHHS MIKPOOHOTO IIEHO3Y 3
Oarat¥M CKJ1aJIoM arpOHOMIYHO LIIHHUX TPYI MIKPOOPTaHi3MiB, ONITUMAJIbHUN PIBEHb
ryMidikamii 1 30UIBIIEHHS OpPraHiyHOi pPEYOBUHM B IPYHTI, JAAacTb 3MOTY
JIarHOCTYBaTH CHOPSAMOBAHICTh €BOJIOLII HOTO POMIOYOCTI IJisi OOIPYHTYBaHHS
MIPUPOIOOXOPOHHOI, pecypco30epiralouoi CUCTEMU BHUKOPUCTAHHS HOBUX BHUJIIB
I00pUB Ta 3aXUCTY POCIHMH B KOHKPETHUX TPYHTOBO-KIIMaTUYHUX YMOBAX.

BpaxoByroun 11, Ha TepuIOMy eTami JaHOro JIOCHITKEHHS OCHOBHUM
3aBAaHHAM OyJI0 BUBYUTH crelr(piky GopMyBaHHS 1 QYyHKIIOHYBaHHS MIKpPOOHOIO
IIEHO3y Ta BCTAHOBUTH 3aJIKHOCTI MK MIKpOOI1OJIOTIYHOI Ta (PEpMEHTATUBHOIO
AKTUBHICTIO YOPHO3EMY OMIA30JICHOTO 33 YMOB 3aCTOCYBaHHS MPOOIOTHYHMX
MpenapariB pi3HOT KOHIICHTPAITIi.

ExcriepuMeHT mnepenbayaB AOCHTIKEHHS NPOOiOTHYHOrO mpemnapary Sviteko

(Sviteko-Aepobiomuk-01) pizHoi koHneHTpanii (po3oasnenns 1:10, 1:100, 1:1000) ta
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iX BIUTUB HAa YMCENBHICTh OCHOBHHMX TPyl MIKPOOPraHi3MiB B IPYHTI, KUIBKICTb
KIITHH B 1 Tpami aOCONIOTHO CyXOro TIPYHTY arpoleHo3y. Tako TPOBEIEHO
JTOCHIHPKEHHS 100 PI3HOI J03W BHECEHHs MpoOIoTUKY y IpyHT: 50 n/ra, 100 n/ra;
150 n/ra.
st uporo BinOupanu 3pasku rpynry y ®I' "APCEJIOHA"(ITonTaBchka o011,
[umanekuii p-H, ceno bapaniBka) y BeciHHIM Ta JITHIN mepioa. 3pa3Ku IPYHTY
BimOupammcst po3mipom 30*30*30 cm Ta 3akimamamucs Yy UYOTHPHOXKPATHIN
MOBTOPIOBAHOCTI.  3aKJIaJlajiucs HACTYIMHI  €KCIIEPUMEHTalbHI  JUISHKH,  SIKI
BpaxoBYBaJIX JBa (haKTOPH - KOHIIEHTPAIIIIO Ta J03Y MPOOIOTHKY:
1 - KOHTpOIIB;
2a - monuB Mpoo6ioTUKOM y po3BenerHi 1:10 3 po3paxynky 50 yi/ra;
2b - monmuB ipoGioTukoM y po3BenenHi 1:10 3 po3paxynky 100 n/ra;
2¢ - monuB podioTukoM y po3BenenHi 1:10 3 po3paxynky 150 n/ra;
3a - monuB npobioTukoM y possenenHi 1:100 3 po3paxynky S50 n/ra;
3b - monuB pobioTukoM y po3BeaeHHi 1:100 3 po3paxynky 100 yi/ra;
3¢ - monuB npoOioTukoM y po3seneHH1 1:100 3 po3paxynky 150 si/ra;
4a - nonuB npobioTukoM y po3BeneHHi 1:1000 3 po3paxynky 50 n/ra;
4b - nonuB npob6ioTrkoM y po3seneHHi 1:1000 3 po3paxynky 100 j1/ra;
4c - monuB npob6ioTuxom y po3BeaeHHi 1:1000 3 po3paxynky 150 si/ra.
MikpoOiosoriuHa iHAMKAIIiSA JOCIIKYBAaHOTO TPYHTY ITpoBOAMIIAaCsS Ha 15 neHb
MICTsl 3aKJIaJiaHHS EKCIEPUMEHTY, SKa T[oKa3ajga, [0 BHECEHHA MPOOIOTUYHUX
MpenapariB COPUSIIA CTBOPEHHIO B BEPXHHOMY Iapi IPYHTY INI€BHOTO pIBHSA
010JIOTIYHOT ~aKTUBHOCTI, W0 3yMOBWIa croenudiyHl yMOBU TpaHchopmanii
OpraHiYHOi PEYOBHHH 1 MPOAYKTHUBHOCTI arpo0101E€HO3Y .
AHani3 orpuMaHux pesynbTariB npotsaroMm 2017-2022 pp. (tabn. 1) nmokaszas,
[0 TMpUd BUKOPUCTAHHI MOOIOTUKIB CKJIAJAIOThCAd CHPUSTIMBI  YMOBU  JUIS
KUTTENUTBHOCTI IIUJIOTO  PSiAy TPYHTOBUX MIKpPOOpraHi3miB. BwusHaveno, 110
HalKpaIow 03010 Yy BCiX BapiaHTax posOaBiieHHs mnpoOiotuky € 100 n/ra. ITpu
JaHI 7031 HalKpalie CTUMYIIOEThCSI PICT 1 PO3BUTOK IETIOIIO30PYHHIBHUX

Mikpoopraui3miB (3 117 mT. KOJIOHIH HAa KOHTPOJ 70 245 WIT. KOJOHINA Y BECHSHUN
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nepiox, 3 105 wT. komoniit Ha koHTpO1 10 300 mIT. KOJOHIN Y BECHSIHHUM Nepioa npu

BapiaHTi po3BeneHHs mnpobioTuky 1:10), ski mpuiiMalOTh y4acThb y pO3KIIaJaHHI

IMOKNBHUX PCUITOK.

Ta0mus 1

Bmius BHecenHs npenapary Sviteko-Aepobiomux-01 wa MiKpoOHHIT LIEHO3

IpyHTy (ycepemneni nani 2017-2022 pp.)

Bapiant KinbkicTh MiKpOOHUX KOJIOHIM, IIIT.
IIEJTI0JI030- | aBTOX- | OJIITOHITPO- | YCHhOTO MIKPOOHHUX TiN
pyliHyIO4i TOHHI ¢binpHI

Becnsanuii 6i06ip

1 | Konrpoiub 117 75 - 188

2 | Ceiteko-Arpo6ioTuk-01:

2a |posBenenHs 1:10 127 94 - 230

2b 245 194 24 470

2c 175 107 10 300

3a |pos3Benenns 1:100 110 79 - 190

3b 150 101 8 260

3c 131 90 2 225

4a |posBenenns 1:1000 119 69 - 188

4b 121 84 - 205

4c 116 80 - 198

Ocinniti 6i00ip

1 | Konrposb 105 64 - 170

2 | CBiTexo-Arpo6iotuk-01:

2a |po3Benenns 1:10 152 89 5 248

2b 300 155 40 500

2¢c 210 107 15 340

3a |posBenenns 1:100 115 12 2 190

3b 162 81 8 250

3c 121 75 5 202

4a |po3Beaenns 1:1000 107 65 - 172

4b 115 71 - 187

4c 110 70 - 180
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BigmideHo 3HaYyHE TWIABUINEHHS S>KATTEMISUTBHOCTI 1 OJITOHITPO(MITEHUX
MIKpOOPTaHi3MiB, fKI BHKOPHUCTOBYIOTh HHU3bKI KOHIICHTpallli MOHOMEpIB 1
3aBEpIIAIOTh MiHEpaIi3allilo OpraHiYHUX PEIITOK (MpU po3BeaeHHI mpobdioTuky 1:10
10 24 wt. y BeCHsIHUI nepiof, Ta 40 mT. y OCIHHIN TIepiox).

[luroma Bara MIKpOOpraHi3miB B MIKpOOHOMY II€HO31 3HA4Ha 1 CTAHOBUTH Y
BECHSIHUM TEepIOA: y IPYHTI Ha KOHTpoJ - 188, po3BeaeHHs nmpobiotuky 1:10 - 470,
po3BeneHHs1 npodOiotuky 1:100 - 260, po3Benenus mpobiotuky 1:1000 - 205 mT.
MIKPOOHHX KOJOHIHM. BiAMOBIIH1 3HAYEHHS Y OCIHHIN MEpioj: y I'PYHTI HA KOHTPOJI -
170, po3Beaennsa mpoOGiotuky 1:10 - 500, po3Benenns mpobGiotuky 1:100 - 250,
po3BeneHHs mpoOioTuky 1:1000 - 187 mT. MikpoOHUX KoJIOH1NA. CIijl 3a3HAYUTH, 1110
JUTSL TIOKpAIEHHS KUTTEIISTIBHOCTI TPYHTOBUX MIKpOOHHMX IIEHO31B HaMKkpaiie cede
3apekoMeHayBaB MpoOioTHK SViteko-Aepobiomux-01 'y possenenni 1:10. Ilpwm
po3BenieHH1 TpoOioTuky 1:100 crocTepiraeThCs MO3UTUBHUM BIUIMB Ha MIKpOOIOTY
IpyHTy, ane manuii edpekr Ha 50-55% Hux4Ue (BITHOCHO 3arajbHOI MIKPOOIOTH
I'PYHTY) Yy MOPIBHSAHHI 3 pO3BEJIEHHA JaHoro npenapary 1:10, xoua Ha 43-47% kparie
y TOpiBHSHHI 3 KoHTpojeM. [Ipu possenenni npob6iotuxky 1:1000 cnoctepiraerscs
HE3HAYHUM MO3UTHUBHUM BIUIMB HA JKUTTEHISUIBHICT TPYHTOBUX MIKPOOHHUX LEHO3IB
(1a 8-13% kpaiiie y MOpIBHSIHHI 3 KOHTPOJIEM).

TakuM YHMHOM BCTAHOBJICHO, IO KpAaIOoK KOHIIEHTPAII€l0 MPOOIOTHUYHOIO
npemnapary SviteKo-Aepobiomux-01 nias TOKpaIeHHsS JKATTEMISIIBHOCTI IPYHTOBHUX
MikpoOHUX 11eH031B € 10% po3uun (po36asnenns 1:10), a 703a, sika € ONTUMAIBEHOIO
JUTsl BHECEHHS Ha arpolieHo3u - 100 n/ra.
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[TonTaBchbkHii ep>KaBHUM arpapHUN YHIBEPCUTET
m. [lonmasa, Yxpaina

Cepen NOKa3HMKIB TPYHTY $KI MIIATBEP/UKYIOTh JaHl MPO MIKpPOOIOJIOTIUHY
aKTUBHICTh € (pepMeHTaTHBHA aKTUBHICTH [1-4]. ToMy HacTymHUM KPOKOM HAIIOro
JOCHIKEHHST OyJ0 BHBUYEHHS OCHOBHUX TPYHTOBUX (DEpPMEHTIB TMpHU PI3HUX
BaplaHTax JOCIIAY B BECHSIHUI Ta OCIHHINA MEPIOJH.

PesynbpTaTi gochipkeHb BITYM3HSHUX 1 3apyOIKHUX aBTOPIB CBIAYATH IMPO TE,
0 B TPYHTI 3HAaXOJIUTbCA PI3HOMAHITHUN acoOpTUMEHT (epMEeHTIB. [ pyHTOBHIA
CH3MMATUYHUNA KOMIUIEKC CKJIQJa€ThCS 3 JBOX KOMIIOHEHTIB - aKTHMBHOCTI KHBOTO
MakKpo- 1 MIKpOCBITY TPYHTY W aKTUBHOCTI BUJIbHUX, TOOTO HE 3B'S3aHUX 13 KUBOIO
PEYOBHHOIO, TPYHTOBUX (pepMeHTIB [5]. DdepMeHTH B TPyHTI HaJIeKaTh HE TUIBKU
MikpoOaMm, rpubaM, aKTHHOMIIIETaM, BOJOPOCTSAM, ajie 3HAYHOIO MIPOI0 1 BHUIIUMHU
pOCIIMHaMM, Maca KX Yy JCKIIbKa pa3iB MEpeBEpIIye MIKpPOHACEJICHHS TPYHTY.
BcTaHOBIIEHO TakoOX, 10 MIKPOOPTaHi3MU BUAUISIOTH y cyOcTpaT OUIbLI aKTUBHI
(dbepMeHTH, HIXK BUII POCIUHH [6].

BunuisaoTe kinac (GepMeHTIB CHHTa3, M0 OepyTh y4acTh Y CHHTE31 CHOJYK, 1
(dbepMeHTIB TiAponas, Jiaz 1 IHIIMX, 0 OepyTh yd4acTh Yy TpoIEeci po3namy
OpraHiYHUX PEYOBHH y TPYyHTI [7].

Ha po3mip pepmMeHTaTHBHOT aKTUBHOCTI MO3UTUBHO BILJIMBAIOTH MIHEPAJIbHI i
opraHiyHi 100puBa Ta Pi3KO HETAaTUBHO arpoximikatu [8-9]. Big3HaueHo Takox, 110
aKTUBHICTh (EPMEHTIB y TPYHTI HE KOPEII0E 3 SKOICh TEBHOI T'PYIOIO
MIKpOOPTraHi3MiB. Y MOCUJIEHHI aKTUBHOCTI ()€PMEHTIB OLIBII BaXJIUBY POJb I'PA€ HE

YUCENBbHICTh, @ aKTUBHICTH MIKPOOPTaHI3MiB.
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[3 ocHOBHHMX TpyHTOBUX (EpPMEHTIB MOXKHAa  BHIAUIUTH  ypeasy,
noJieHoNokcuaa3y, Katana3y Ta MepoKcuaasy. Ypeasa - BXOAUTh y TPYyIy aminas-
(hepMEeHTIB, SKI BHKJIMKAIOTh PIAPOJITHUYHE PO3YEIUICHHS 3B’S3KIB MDK a30TOM 1
BY/UIEBOJIOM y MOJEKyJdaX OpraHiuHuMX CIONyK. li Jis cyBopo chenudiuHa:
PO3YEILIIOE TUIBKUA CEUOBUHY, KIHIIEBUM MPOAYKTOM SIKOi € BYTJICKUCIUHN ra3 1 aMiak.
VYpeaza 3HaliieHa y O0araThoX BUAIB OakTepii, rpuOiB 1 BUIIUX POCIMHA TOMY BOHA
MOKe OyTH TTOKa3HUKOM 3araJibHOi 010JIOT1YHOT aKTUBHOCTI TPYHTY.

[Tomidenonokcnmasza - Kataxi3ye OKUCISHHS MOHO(EHOIB, AU- 1 TPU(GEHOJIIB B
xiHOHU. JlaHu#t epMeHT BiJIrpa€e BEIUKY POJb Y NEPEBTUICHHI OPraHiYHUX CIIOJIYK
apOMaTHUYHOTO psAAy B KOMIAHEHTH Tymycy. llepBuHHa MoOjeKyna TyMiHOBOI
KHCJIOTH YTBOPIOETHCS IMiJ/1 YaC KOHJEHCAIli XIHOHIB 3 aMIHOKUCIOTAMH 1 MENTHIAMH.
[lopanpunl yCcKIaJHEHHS MOJEKYJIM TyMIHOBOI KHCJIOTH BIJOYBa€TbCA 3a PaxXyHOK
MOBTOPHUX KOHJeHcalid. Peakiiss KoHJeHcallli a30THHX CIOJYK 3 1HIIAMU
CTOJIyKaMHU MOXJIMBA TUTbKHU TpHU ydacTi XiHoHiB [10].

[lepokcuaasa ai€ Ha MOMI(EHOJNIbHI CIONYKH, Kl 3HAXOASTHCS Y BUIBHOMY
ctani abo y ¢Gopmi CKIAIHUX CIOJYK - TJIIOKO3U[IB, IYyOUIbHUX PEUYOBUH 1
apoMaTHUyHUX amiHiB. KaTamiThMuHa aKTUBHICTh IMEPOKCHUIA3H TICHO IMOB'A3aHa 3
3aJ1i30M, SIKe PUHMaE ydacTh B IepeHoCi enekTpoHiB [11].

[Tix yac mpoBeAeHHS MOJILOBUX JOCIIJIIB 3a BC1 poku gociimxkeHb (2017-2022
pp.) HaMU BH3HaYayacsd epMEHTATHBHA aKTUBHICTh TPYHTY MICJS BHECEHHS PI3HUX
no3 CIIB (600-2400 ni/ra) ta mpo6iotuky 1:10 po3seaennst (100 si/ra) va 30 noOy
MicJisi BHECEHHsI. ExcriepuMeHTalbHO OTPMMAaHI aH1 HaBeleH1 B Taoiui 1.

BcranoBneno, mo komiuiekcHe 3actocyBaHHsi CIIB B nmo3i 900 n/ra Ta
npobiotuky 100 n/ra mpu possenenni 1:10 mokpairye ¢pepMeHTaTHBHY aKTHBHICTD
rpyaty Ha 30 no0y (30kpema mNomQeHOJOKCHUIa3H, MEePOKCHIa3H, Karaja3u Ta
ypeaszu), B no3i CIIB 600 n/ra ta mpob6iotuky 100 n/ra mpu possemenni 1:10 -
MPAKTUYHO HE 3MIHIOE 3arajbHy O10JO0T1YHY aKTHBHICTH IpyHTY, a B 1031 CIIB 1200
n/ra ta npodbiotuky 100 n/ra mpu pos3BeneHHi 1:10 cmoctepiraeTbcsi He3HAUHE
MOTIPIIEHHST  MOMI(EHONIOKCUIa3W, TEPOKCHUIAa3W Y BECHIHUW Tepion  Ta

o1i()eHOIOKCH/1a3H1, IEPOKCHIa3U Ta ypea3u B OCIHHIN Nepioj.
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Tabmuns 1
depMeHTaTHUBHA AKTUBHICTH TPYHTY Micis o0pooku rpynty CIIB ta

npobiotukoM Sviteko-Aepobiomux-01 (cepenne 3a 2017-2022 pp.)

Bapiaatu [Tomidenonokcumasa | [lepokcunaza | Karamaza VYpeaza

BECHSHUH BIIOIp

Kontposnb 5,6 4.1 6,5 14,3
CIIB 600+mpo6. 1:10 5,8 3,9 6,6 14,2
CIIB 900+mpo6. 1:10 59 4,1 6,9 14,7
CIIB 1200+mpo6. 1:10 55 3,9 6,7 14,4
HIPg 5 0,7 0,5 0,8 0,5
OCIHHIH BiOIp
Kontposnb 5,3 3,9 5,2 12,1
CIIB 600+mpo6. 1:10 5,4 3,8 5,2 12,3
CIIB 900+mpo6. 1:10 5,7 4,0 5,7 12,9
CIIB 1200+mpo6. 1:10 43 3,8 53 11,4
HIPg 5 0,5 0,8 0,7 0,6

TakuM 4MHOM, BCTAHOBJICHO, 110 KoMIuiekcHe 3acTtocyBaHHsa CIIB B 1031 900
n/ra ta pobiotuky 100 i/ra mpu po3BenenHi 1:10 mokparnrye MikpoOi0JIOTIUHY Ta
(dhepMEeHTAaTUBHY aKTUBHICTh TPYHTY, CIPHUS€ 30UTHIICHHIO TOKUBHUX PEUYOBUH IS
PI3HHUX €KOJOro-Tpo(IYHUX IPYIN MIKPOOPTaHi3MIB, a TAKOK IHTEHCUBHOCTI PO3KJIALY
OpraHiyHOi PEUOBMHU TPYHTY HJisi 3a0e3leueHHs MOTped pPOCIMH B eJIeMEeHTax
YKUBJICHHS.
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OIIHKA TEXHOI'EHHOI'O 3ABPYJITHEHHSA AT'POIHEHO3IB

Camoiinik Mapuna CepriiBHa

JOKTOp €KOHOMIYHHX HayK, podecop
laaunbka Mapuna AHaroJiiBHA

KaHJIUJAT CLILCHKOTOCIIOAAPChKUX HAYK, JOICHT
IIBenn A.C., Padyxa K.A., Pudaabuenxo J1.0.
3BO 101Exomoris

[TonTaBCchKMIA 1ep)KaBHUM arpapHUM YHIBEPCUTET
m. [lonmasa, Yxpaina

Baxki MeTalii B OCHOBHOMY XapaKTE€PHU3YIOThCSl 3MIHHOIO BAJICHTHICTIO, HU3BKOIO
PO3YHMHHICTb iX TMAPOOKCHUIIB, BUCOKOIO 3/IaTHICTIO YTBOPIOBATH KOMIUIEKCHI CHOJYKH 1,
MIPUPONIHO, KaTioHHOi (BOMpHOT) 31aTHOCTI [1]. Jo (dakTopiB, M0 CIPUSIOTH yTPUMAHHS
BOXKUX METAJIIB IPYHTOM BIJHOCATHCS: OOMIHHA aJCOpOIlisl TOBEPXHI IIIUH 1 TYMYCY,
(hopMyBaHHSI KOMIUIEKCHUX CIIOJIYK 3 TYMYCOM, aJCOpOIlisi MMOBEPXHEBA 1 OKIFO3yBaHHS
(po3umHsIO4l 200 MOMIMHAIOY] 3aTHOCTI T'a31B POZYMHEHUMH a00 TBEPIMMH METaIaMH)
T1JIpaTOBAaHUMHU OKCHUJIAMH QJTIOMIHIIO, 3aJli3a, MapraHillo TOIIO, a TakokK (hOpMyBaHHS
HEPO3YMHHUX CIOIYK, OCOOIMBO MPH BIIHOBIICHHI [2].

[lin gac excriepuMEHTY 3 OLIHKHU Jili BOKKUX METAlIB HA TPYHT B SIKOCTI TECT-
POCIIMHA BUKOPUCTOBYBaM TineHuIro o3umy (Triticum aestivum). Baxki meraym B
IPYHT BHOCWIM y BUINIsiAL aneratiB muHKy 1 cBuHIto: (CH3;COO0),Zn 1 (CH;COO),Pb B
koHueHTparisx 2,0 IJIK, Tooto BianosiqHo Hakazy MO3 Big 14.07.2020 Ne 1595 «IIpo
3aTBep/UKEHHS ['Ir€HIYHUX PEMIaMEHTIB JIOMYCTUMOIO BMICTY XIMIYHHUX PEYOBUH Y
pyHTi» [288] mpu nepepaxyHky Ha cBuHenb (II) — 64 mr/kr (BasoBuii BMicT), 3 HUX 12,0
MI/Kr (pyxiuBa gopma), pu nepepaxyHky Ha uuHK (1) — 200 mr/kr (BasioBHid BMICT), 3
Hux 46,0 mr/kr (pyximBa Qopma, pyxJimBy (GopMy eleMeHTa BUIy4aloTh 3 TPYHTY
arierarHo-aMoHIMHUM Oydepuum pozunHoMm 3 pH 4,8). [lani KoHIleHTparlli Ba)KKUX
METAJIIB BIANOBIIAIOTh CEPETHHOMY PIBHIO 3a0pyAHeHHs Teputopiii 3a nanumu ObBCE Ha
TepuTopii Cxomy Ykpaiau BHACTIIOK BOEHHUX JiH [3].

Jocmia mpoBOIMBCS 32 HACTYIMHOIO CXeMO0: KOHTposbH1 3pasku (K); 3pasku, 1m0
MICTITh HadronpoaykTu y po3mipi 2 TJIK (2000 mr/kr); 3pa3ku, 110 MICTATh LUHK (Zn);

3pasKH, 1110 MICTITh cBUHEIH (Pb); 3pa3ku, 1m0 MicTsTh cBUHEI 1 IIUHK (Pb + Zn); 3pasku,
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MICTSTh CBUHEIb, IIMHK 1 HadTompoxyktu (HII + Me). Octanne 00yMOBIIEHO THM, 110 Ha
TEpUTOPii BOEHHMX MAil (PIKCYIOTh BHCOKI 3HAUCHHS KOHLIEHTpAIi Ha(TOMPOTYKTIB
(1500-5000 mr/kr). B okpemi mocyIuHM BHCAJKCHO HaciHHs Triticum aestivum (mo
100 mrT.). 3aKki1aeHO YOTUPU JOCTIAHI JUISTHKY 3 TPUKPATHUM MOBTOPEHHSIM.
Pe3ynbraTy o1iHku (HITOTOKCUYHOCTI IIISTHOK 13 PI3HUMU BUJIaMU 3a0pyTHEHb
IpUBENECHO Ha puc. 1. BcTtaHOBIEHO, 1O BUILA 3a CEPEAHI0 TOKCHUYHICTH 10 YaCTLI
MPOPOLICHOTO HACIHHA Ta JOBXHHI KOPEHIB XapakTepHa TUIbKU ISl AUISHKH 13
CYMIIIIIIIO BAKKUX METaNIB Ta HAQTOMPOIYKTIB, YC1 1HIII 3pa3Ku XapaKTEPHU3YIOThCS
CepeIHBOI0 TOKCHYHICTIO, OKpIM [IISHOK 13 3a0pyJHEHHSM UMHKY (IO YacTIl
MPOPOIICHOTO HACIHHS Ta JOBXHHI KOPEHIB) Ta CBUHINO (MO0 Barm KOPEHEBOI

CUCTEMH) JJIs IKUX (PITOTOKCUYHICTH ckiaia meHie 20%.

DE, %

45 Buia 3a cepeanio TOKCHYHICTh
40
35
30 OKCHYHICTh
25
20
15
10

5

0

YacTtka [loBxKnHa cxogis, cm CepefHA AOBXKMHA Bara HazemHoOI Bara KopeHeBoi
npopoLLeHoro KOpPEHIB, CM. YacTuH, 1 cucTemm, r.

HaciHHA, %

EHMN mZn mPb Zn+Pb M Zn+Pb+HM

Puc. 1- Ominka GpiTOTOKCHYHOCTI IPYHTY MPH Pi3HUX 3a0pyTHEHHSIX HA OCHOBI

BUPOLYBaHHA Triticum aestivum

Takum uyMHOM, TOCTae HEOOXIAHICTH y PO3pOONIEHI KOMIUIEKCHUX METOJIB
OYMCTKH 3€MeNb, IO 3a3HAIOTh TEXHOTEHHOTO BIUIMBY BOEHHHUX MiH, 3 METOIO

BIJTHOBJICHHS JJAHUX TEPUTOPIA Ta MOBEPHEHHS iX Y TOCHOAAPCHKUX OOIT Y KOHTEKCTI
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3a0e3MeYeHHs] eKOJIOTTYHOI, MPOJOBOIEIO] O€3MEeKH PETiOHy Ta CTBOPEHHS CTaluX
arpoOCKOCUCTCM.
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BIOMOHITOPHUHI" SIK HEBIIEMHA CKJIAZOBA MOHITOPHUHI'Y
HABKOJIMIIHBOI'O TPUPOJHOT'O CEPEIOBHUIIIA

Himanenko Mapuna AHaToJIiiBHA
KaHJ. C.-T. HayK, JOLICHT

Jlanenko 5., , IIarak B .

3BO 101Ekouoris

[TonTaBchbkuii ep>KaBHUM arpapHUN YHIBEPCUTET
m. [lonmaea, Yxpaina

YucroTa MOBITPAHOTO OaceiHy CyTTE€BUN YMHHUK 30€pEKEHHS €KOJIOTTYHOTO
onaromnosryyusi. [IpoBeieHHS IHCTPYMEHTAIBHOTO KOHTPOJIIO Ta OTPUMaHi pe3ysbTaTu
HE 3aBXIHU JO3BOJISIIOTh OLIHUTHU CIIPABKHIO HEOE3MEKy 3a0pyJHEHHS, IPOTHO3YBaTH
HACJIKM BIUIMBY MOJIOTAHTIB HA JKMBI OpPTraHi3Mu. Y 3B'SI3KY 3 LUM JeAalll OUIbIIOq
IIHHOCTI HaOyBarOTh O10IHIWKAIIIIHI METOJU, TOJIOBHA TEepeBara SKUX IMOJISArae y
HaJIaHH1 IHTErPAJIbHOI OLIHKU SKOCTI JOBKIJLJIA.

MomniTopunr - OaraToiiyiboBa iH(pOpMaIliiiHa cHCTEMa CIIOCTEPEKEHb,
aHaJli3y, J1arHo3y Ta MPOTHO3Y CTaHy HPUPOJHOTO CEPEIOBHINA, IO HE BKIHOYAE
VIOPABIIHHS SKICTIO CEpeOBUIA, ajle Jla€ HEOOXITHY I1H(OpMalio ajii TaKoro
ynpasiinus [1].

Exon0r1YHMIT MOHITOPUHT OXOIUTIOE MUTaHHS O10J0TIYHOrO Ta reo(i3uYHOTO
MOHITOPUHTY B X TICHOMY B3a€MO3B'A3Ky. OCHOBHHMM 3aBHaHHSM reo(13UMYHOIO
MOHITOPUHTY € BHM3HA4YeHHS peakilli a0lOTUYHOI CKJIaJ0oBOI B MIKpO- Ta Makpo
MacmTadli, BKIIOYAIOUM TOroAy, KIIMaT, METEOpOJIOTIYHI Ta  T1IPOJIOTIUHI
XapaKTEPUCTHKHU CEPEIOBUIIA.

OCHOBHUM 3aBJAHHSM O10JOTIYHOTO MOHITOPUHTY € BHU3HAYEHHS CTaHy
0loTHuHOI cKJaoBoi Oiocdepu, ii BIATYKy, peakuii Ha AHTPONOTEHHUN BIUIMB,
BU3HAuUeHHS (QYHKIII cTaHy Ta BIAXWIEGHHSA wi€l (QyHKUIi Bil HOPMaJbHOTO,
NPUPOJHOTO  CTaHy HA  PI3HUX  PIBHAX:  MOJIEKYJIAPHOMY,  KJIITHHHOMY,
OpraHi3MOBOMY, HOMYJIALIHHOMY, 010J10T1YHOMY Ta €KOCUCTEMHUM.

OyHIaMEHTATbHUM TIPUHIUIIOM €KOJIOTIYHOTO MOHITOPUHTY € KOMILUIEKCHICTb:
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HEOOXITHICTh CIUIBHOTO CHOCTEPEKEHHS Ta JOCTIKCHHS a0l0THYHOT Ta 010THYHOI
CKJIaJOBUX [2].

KiHieBuM pe3ynbTaToM, METOI0 €KOJOrIYHOTO MOHITOPUHIY € OIliHKa Ta
MPOrHO3 pIBHOBaru Ta crabuTbHOCTI B nanmii wac jie cucremMa eKOJOTTYHOTO
KOHTPOJIO 32 CTaHOM HAaBKOJIMIIIHBOTO CEpPEIOBUIIA, 3aCHOBaHA Ha KOHIEMIIIi
rpannuHo jgonyctumux koHmeHTpami (I'IK) 3a0bpyaHiorounx pedoBHUH. 3TiIHO 3
II€}0 KOHIICTIIIEI0, TOTPUMAaHHS HOPMATHUBIB 3a0e3Medye BiJICYyTHICTh MPSIMOTO abo
HENpPsIMOTO BIUIMBY Ha 3/I0POB'Sl HACEJICHHS Ta YMOBU HOTO NIPOKUBAHHS.

Konneniiss 310poB'ss cepefoBuiia JAenaii IIMPIIE TOMIMPIOETHCA Cepe
€KOJIOT1B yChOTO CBITY. lle MOHATTS cTae OJHHUM 13 HEHTPAJIbHUX 1 B €KOJOTIYHIN
MTOJTITHUII KOXKHOI ITUBLIII30BAHOI JIepKaBU, OCKIIBKM OCHOBHUM 1HJIMKATOPOM CTaJIoro
PO3BUTKY, 3pPEIITOI0, € AKICTh MOBKLLIA. 1171 3M0poB'AIM cepenoBuIla, y 3aralbHOMY
CEHCl, PO3YMIE€TbCS MOro CTaH (SKICTh), HEOOXIMHMM JJIsi 3a0e3MEeUeHHs 370pOB's
JIFOAWHU Ta 1HIINX BUIIB )KUBUX 1CTOT.

bioMoHITOpUHT, $K CKJIaJloBa YacTMHA MOHITOPUHTY HaBKOJMUIIHBOTO
CEpellOBUINA, BU3HAYAETHCS MPOBIIHUMU (PaxiBUAMHU-EKOJIOTaMH SIK CHCTEMa
CIIOCTEPEXEHb, OLIHKM Ta NPOrHo3y OyIb-sIKMX 3MIH Yy O010Ti, BUKIUKaHUX
(hakTOpaMu aHTPOIIOT€HHOTO MOXO/KEHHS Ta SIK CHCTeMa CTEKEHHS 3a 010JI0TTYHUMU
00'eKTaMM Ta MOHITOPHHT 3a JIONTIOMOTOI0 0101HAMKATOPIB [2,3]

BiOMOHITOpHHT Ma€ CBOi PO3JILIM, TaKl K MOHITOPUHI 3a0pyJIHEHHs 010TH,
MOHITOPUHT TIPOJYKTUBHOCTI Olocdepu, MOHITOpUHT (HEHO- Ta TEHOTHITHOTO
pPO3MAITTS, MOHITOPUHI O10PI3HOMAHITTS, MOHITOPUHI PIAKICHUX Ta 3HHUKAIOYUX
BU/IIB. 3aBIAKU O10MOHITOPUHTY € MOKJIMBICTh OI[IHUTH CUHEPreTUYHUHN edekT abo
OTPUMATH 1HTETPAJIbHY XapaKTEPUCTUKY SIKOCTI CEPENOBHUINA, 110 3HAXOIUTHCS ITiJT
BIUTMBOM BCI€i PI3HOMAHITHOCTI (DI3UYHMX, XIMIYHHMX Ta IHIIUX (DAKTOpIB, TaK SK
camMe JKMB1 OpraHi3MH HECYTh HaWOUIbIy KUIBKICTh 1H(OpMAIli MPO HABKOIMIIIHE
cepenoBuile npokuBaHHA. CyTb METONly IMOJIATAaE y BU3HAUEHHI Ta aHai3l peakuii
peakiiii pociauH 1 ApIOHUX TBApHWH, IO MOCTIHHO MPOXXUBAIOTh HA JOCIIIKYBaHIM
MICLIEBOCT1, Ha YMOBH icHyBaHHs. JKUBHi1 opraHi3Mm, ik 010JI0T1YHA CUCTEMA, 3aMUKA€E

BiH BCl MPOLIECH, Kl Yy €KOCHCTeMI. B HOpMalbHUX yMOBaX OpraHi3M pearye Ha
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BIUTUB CEpEJOBHINA 3a JIOMOMOIOK CKJIaaHO1 (i3ionoriunoi cucremMu OydepHHX
rOMEOCTaTUYHUX MexaHi3MiB. [li BIJIMBOM HECTIPUSTIMBHX yMOB Ii MEXaHi3MHU
MOKYTb OyTH MOIIKOKEHI, 110 IPU3BOUTH /10 TIOPYLIEHHS PO3BUTKY.

OaHMM 3 MOKJIMBUX BapilaHTIB BUPILMICHHS JaHOI MPOOJIEeMU € BUKOPUCTAHHS
SIK JOTIOBHEHHSI METO/11B O10MOHITOPUHTY: O101HMKAIllT Ta 010TeCTyBaHHS.

Cnioci® OITIHKM aHTPOIIOI€HHOTO HABaHTAKEHHS IO peakilii Ha Hel KUBHUX
Opra”i3MiB Ta iX yrpynoBaHb OTpMMaB Ha3By OiOiHIWKAIlli, a caMi OpraHi3MHu
OloinauKkaTopiB. bioiHauKaIlis CIUpaeThCs Ha 3aKOH €KOJIOTTYHOI 1HJIUBIAYaJIbHOCTI
BUIiB. bioiHaukatopu MarOTh psA  BIACTUBOCTEH, IO JO3BOJIAIOTH YCIIIITHO
3aCTOCOBYBATH iX JIJIsl BUPILIEHHS 3324 €KOJIOTIYHOrO MOHITOpUHTY. BoHM HajgaoTh
IHTErpaJIbHy OLIHKY CTaHy HaBKOJIUIIHBOTO CEPENOBUIIA, TaK SK I1JICyMOBYIOTh BCI
0e3 BUHATKY O10TMYHO Ba)XJIMB1 JaH1 PO HABKOJMIIHE CEPEIOBHUILE 1 BIIOOpakKaIOTh

il cTan B oMy [3].
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EKOJIOT'TYHI PU3UKHU BIMHU JJI1 YKPATHCBKOI'O JJOBKIJLJISI

Juvenko Oxcana IOpiiBHa

KaHJIUJIAT CLThChKOTOCTIONAPCHKUX HAYK, TOTICHT
KopoabkoBa Anacracis OJiekcanapiBHa

3BO 101Eko:oris

[TonTaBCchKMIA 1ep)KaBHUM arpapHUM YHIBEPCUTET
m. [lonmasa, Yrpaina

BiiicbkoBi KOHQUIIKTH MalOTh CEPHO3HI HACTIAKU Ui EKOHOMIYHOTO Ta
COITIaJILHOT'O CTAHOBHIIA KpaiHH, a TAaKOXK JIs JOBKULIA. HeabamicTs 10 €KOIOrYHUX
po0JIeM MOJKe TTPU3BECTH JIO COlliabHOI Kpu3n [1].

Pociiicbka BifickkoBa arpecisi B YKpaiHi BUKJIMKAa€ TEXHOTEHH1 KatacTpodu Ta
CTBOPIOE 3arpo3y AJIsl €KOJIOTIYHOI Oe3leKku Tucsay rojeil. BiliHa Moxe HeraTuBHO
BIUTMHYTH Ha OKpeMi MpPHUPOJHI KOMIIOHEHTH Ta €KOCHCTEMHU. 3a JaHUMHU
MiHicTepcTBa OXOPOHH HABKOJMIIHHOTO CEPE/IOBUINA, TOBHOMACIIITA0HA BiifHA, SIKY
noyaina Pocis B motomy 2022 poky, Bike 3aBJajna HEMOIMPABHOI KON YKPaiHCbKOMY
noBkiumo [1-2].

Haii6inp1ior0 CKIaAHICTIO B HUHINIHIA 4Yac € BIACTEXKEHHS MaciTabiB
€KOJIOTIYHUX Mpo0OsieM Ta MIBUAKE pearyBaHHs Ha HuX. JlepxaBHa city>k0a YkpaiHu 3
HAJ3BUYAMHUX CHUTYaIllll JOKJIaJa€ 3YyCUilb, MO0 SKHAWIIBUIIIE JIOKaIi3yBaTu
HACJIAKMA €KOJOTIYHUX KaTacTpod Ta MIHIMI3yBaTH 3aBJlaHy HaBKOJUIIHBOMY
CepeloBUIIly IIKOMY. Y CBOIO 4epry, JlepxekoiHcnekiliss YKpaiHU ONepaTUBHO
OIIIHIOE 00CcATH 3a0pyIHEHHA Ta (DiKCye 30UTKH, 3aB/IaHl IPUPOTHUM PECYPCaM.

VYkpaiHa crana CBiIKOM HailOUIbIIOT €KOJOTTYHOI KaTacTpo(u yepe3 pociiicbke
BTOPTHEHHS, SIK€ CHOPUYMHWIO CEpHO3Hy wkoay mist JloHenpkoi, JlyraHchkoi,
3anopi3pkoi, XepcoHchkoi, KuiBchkoi, UepHiriBebkoi Ta Cymcbkoi obnacreit. Cepen
HACJIIAKIB MOKHA BIJ3HAYUTU 3a0pyAHEHHS aTMochepH, IPYHTY Ta BOAOUM,
3HUINCHHS TPUPOJHUX  3alOBIHUKIB, TMIATOIJICHHS TEPUTOPIA, 3HUIIEHHS
TBApUHHOTO CBITY Ta JIICOBUX MAaCHBIB, @ TaKOXX BUHUKHEHHS JIICOBUX IOXEX,
30KpemMa B 30H1 BiauyxeHHs HopHooumnbebkoi AEC. Ha sxainb, BiliCbKOBI KOH(IIIKTH

YCKIAAHIOIOTh BIACTE)KEHHS MacIITabiB IIKOAM Ta IIBUAKE JIKBIIyBaHHS il
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HacmiakiB. HesBaxkaroun Ha wne, Minnpupoau miaTBepawno 254 exouuad Ta
HapaxyBaJo 1,5 THC. BUMAJKiB IIKOAM JOBKULIO B YKpaiHi cTaHOM Ha 24 TpaBHA
2022 poxky [3]. Ha macTs, 3aBasku repoizmy 30poitHux Cui YKpaiHu Ta yCIIITHOMY
nepeliry IHIUACHTY BIAJIOCid YHHUKHYTH MaciiTabHOI €KOJIOriyHoi KaracTpodu B
NeSKUX BUMNAAKax. AJie ICHYIOTh W IHIIMACHTH, SIKI 3arpOXylTh €KOCHCTEMawm,
HaIIPUKJI I, 3aTOHYBIII BOJAHI 00'€KTH, SIK1 MICTAThH 6arato HaTOMPOYKTIB.

[Tponosxkennss OoitoBux maiii y YopHomy Ta A30BCBKOMY MOpPSIX MOXKE
NPU3BECTU JI0 CEPHO3HOT €KOJOTIYHOI KatacTpodu, aje 4epe3 BiICYTHICTh JIOCTYITY
¢daxiBmiB JlepkaBHOT €KOJOTIYHOI IHCIEKIli JO MiCIhb MOJiHA, MacmTabu MOXKYTh
OyTH CKJIaJHO Mepea0aunTH.

[IpoGnemoro 3a0pyaHEHHS TOBITPS MiJ Yac BIMCHKOBHX il € HACTYIHI
(daxkTopu: pylHYBaHHS CHapsiaMH, Kl MICTSTh TOKCHUYHI 1 HEOE3IeUHl PEYOBHHU,
BUOYXM Ha CXOBHIIAX, CKJaJax Ha(TOMPOIYKTIB, aepomopTax Ta aepojpomax, II0o
BUKJIMKAIOTh 3arOpsiHHS Ta BHUIYCK IIKIJJUBUX BHUKHUIIB, BUKHUJ HEOE3MEUHUX
XIMIYHUX PEYOBMH i Yac OoMOapIyBaHHA HIANPUEMCTB Ta MOIIKOIKEHHS
€EMHOCTEM, 1e¢ 30epiraroThCsi I1i PEYOBHHM; TMOIIKO/KEHHS TEXHIKM Ta CHCTEM
OuMIlleHHS Ha BUpPOOHWYMX 00'ekTax, Takux ssk TEC/TELl, kokcoximiuHl 3aBOAH,
METAJIypriiiHi BUPOOHMIITBA TOIO; IMOXKEXKI Ha MICIIX 30epiraHHs BiAXOJIB Ta
3BAJIMINAX; PO3MAJIEHHS BOTHIO B JIiCaX, KUTJIOBUX OyJIMHKaX, HA pUHKaX, CKIaaax
TOBApIB, 10 MOXE€ MPU3BECTU JI0 CHAJEHHS MIKIJIMBUX ISl JOBKULIS MaTepialiB,
TaKHUX K TJIACTMACH Ta TYMOB1 BUPOOH.

JloxanbHe cepiio3He 3a0pyAHEHHS HABKOJUIIHBOTO CEPEIOBUINA BUHUKAE B
pe3ynbTari BUOYXy, SKMH CyHpOBOIKYETHCS BUKHUIOM TOKCUYHUX Ta3iB, T1OKCHUIY
CIpKM, TIWJIy, Caxi, 30JIN-BUHECCHHS, CBHHIIIO, MIil, HIKEIIO Ta I1HIIMX
KAHIIEPOreHHUX  CHoJiyk. bomOapayBaHHS  00'€KTIB  NaJIMBHO-EHEPreTUYHOTO
KOMILJIEKCY TaK0X HETaTUBHO BIUIMBAE HA JOBKULISA. 3 MOYATKy MOBHOMACIITAOHOI
30poitHOoi arpecii  Pociiicbkoi @Denepartii mpotu  Ykpainu Oylio 3pyHHOBaHO
njoHaiimente 30 ckiajiiB MaJMBHO-MACTUIBHUX MaTepiaiiB, kpiMm A3C.

3a0pyIHEHHsSI POMIOUMX IIApiB TIPYHTYy Ta TIPCHKUX TOPIJ Ma€ HACTYIHI

MPUYUHUA: CHAPSAIU, SAKI PO3PUBAIOTHCS, CIPUUYMHSIOTH MOTPAIUIAHHS XIMIYHUX

36



PEYOBHH [0 TIPYHTY; pO3JIMB 3a0pyJHIOOYMX 1 HEOE3MEeYHUX pPEUOBUH 3
MOIIKOPKEHOT TapH, Ha()TONPOAYKTIB 1 MajJMBHO-MACTUIBHUX MaTepialiiB, Y TOMY
YUCIl 3 TIONIKOJKEHO! BIMCHKOBOI TEXHIKW; BHWJIMBAHHS BIIXOMIB Ha pelibed
MICIIEBOCT1 BHACIIOK pyHHYBaHHS 1aM0 (iabTpaliiHOro MaiilaHuYuKa, OYUCHOI a00
TIPOTEXHIYHOI CHOpPYAHW; 3a0pyJHEHHS TIPYHTIB Ta IMIJ3€MHUX BOJ TPYITHUMH
OTpyTaMH BHACIIJIOK MacoBOi 3aru0esi TBapUH Ta JIIOJIEH; Aerpafallisi pOCIMHHOIO
MMOKPUBY, MOCUJICHHS BITPOBOi Ta BOAHOI €po3ii BHACTIAOK IMEPEMIMIEHHS Ba)KKOi
TEeXHIKH, (popTUdiKamiiHUX CIOPYyH Ta BIWCHKOBHUX [IIH.; TMOIIKOKEHHS pelbedy
CIOPUYMHIIIA aBapii pakeT Ta aBiamiiiHUX OOMO, SKi YTBOPWJIM BEJIMKI BOPOHKH Ha
MICIIEBOCTI.

3a0pynHEHHs, sIK€ BHHUKIO B pe3ylbTari OOHOBUX [iif, MaThMe
JOBrOTPUBAJIMI BIUIMB HA HABKOJMIIHE cepenoBuile. Cepes HACHlIKIB 3a0pyJHEHHS
MOKHa BIJI3HAYUTH 3a0pyJAHEHHS MOBEPXHEBUX Ta IMIJ3€MHHUX BOJ, IO CTaJOCH
BHACIIIJIOK TONIKO/PKEHHSI TPOMMCIIOBUX CIIOPYJ, MEpPEepOOHUX TOTYKHOCTEH,
oOnagHaHHS Ta XIMIYHUX CKJIaAiB. Takoxk BIIOyBadKCs PO3JIHMBU MNaJIUMBHO-
MAaCTUJIBHUX MaTteplajgiB Ta HAQTONPOAYKTIB, AKI MOXOJMIU BIiJ] TMONIKOIKEHOI
BIMCHKOBOI TEXHIKHM, SIKa IepedyBalia Ha PIYKOBUX IIEpernpaBax Ta KopalOisx y
YopHomy Ta A30BCHKOMY MOpsX. bynu BusiBieHi BUOyXH CHapsiiB, pakeT Ta MiH Y
BOJIaX BOJIOWM, fKi OyJaM MiHYBaHI, a TaKoXX 3a0py/IHEHHSI BHACIHIJIOK CTUXIHHUX
MMOXOBaHb, HECAHKI[IOHOBAHMUX 3BaJIMI, MOOYTOBUX BIAXOAIB Yy MicTax 3
MOIIKO/IPKEHOI0 TPOMAACHKOI 1H(PACTPYKTYpPOIO Ta TOIIKO/KCHHS TEXHIKU B
palioHax akTHMBHUX OOMOBHUX nii moOnu3y BojodM. HacocHi craHiii, siKi MOJAOTh
BOAY 3 HEBUAOOYTHX BYTUIbHHUX IMAXT, TAaKOX MOXYTh CHPHYHUHATH 3a0pyTHEHHS
BOJIM BHACJIIIOK HECIIPABHOCTI.

PyiiHyBaHHs AamM0 MOXE TaKOX CHPUYMHUTH 3a0pyJAHEHHS BOJONM Ta
MUTKOBOJIS, SIKI MOXKYTh PYWHYBATH IIUTI €KOCHUCTEMH BojoWM. Ha pocnuHHUN CBIT
Ta JICOBI pPECypCH BIUIMBAIOTH JIICOBI TIOXKEXKI, SIKI CIPUYHUHEHI PO3PUBAMH
apTUIIEPINCHKUX CHApPSAIB Ta BINCHKOBOT TEXHIKH, SIK1 3HUIIMIIA COTHI TUCSY T€KTapiB
POCIMHHOCTI Ta IIIHHUX BUIIB POCIHUH. POCIMHHICTh TaKOXX MOCTpa)xKaayia Bif Pyxy

OpOHETEXHIKM Ta 3ryOHOT0O BIUIMBY KMCJIOTHHMX JOIIB, [0 BUHUKAIOTH B PE3yJIbTaTi
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YUCJICHHNX BHOYXIB 1 MacmTaOHUX TOXeX. JlepeBHHA TaK0X CHATIOETHCS IS
3aJI0BOJICHHSI JKUTTEBO BAXKIUBUX TMOTpeO oA y MICTax, A€ KOMYHIKallii
MOPYIIIEH], a TAKOK BUKOPUCTOBYETHCS ISl BINCHKOBHUX IIUJIEH 32 MEXaMH MICT, 110
MO’K€ TPU3BOJIUTH 10 HECAHKI[IOHOBAHUX Ta HECAHKI[IOHOBAHUX PYOOK.

TBapuHHUH CBIT MOX€E MOCTPaXIaTH Yepe3 3a0pyaHEHHSI BOJAOWM, BUOYXH Ta
BiOparlii, 0 MOPYIIYIOTh ICHYBaHHS TBapHWH, a TAaKOX dYepe3 JICOBI IMOXKEXKl Ta
BUOYXOBI CHApSIH, III0 MOKYTh MPU3BECTH /0 3aru0eii TUKUX TBApWH, BKIIOYAIOUU
Bunau 3 YepBoHoi kHuru. EkosioriyHui BIUIMB BIiHMCHKOBUX i Ha E€KOCHUCTEMH
0COOMMBO BAXJIMBUU JUISI TPUPOAOOXOPOHHUX TEPUTOPIM, $AKI MHOTPeOYIOTh
CHenlajJbHOI CUCTEMU 3aX0/11B MOHITOpUHTY. Kpim Toro, BiiicbkoBI aii B mexax 113D
Ta HaBKOJIO 00’€KTIB aTOMHOI €HEpreTuku Ta B YOPHOOMIBCHKIM 30HI BiIUY>KEHHS
MOXYTh MAaTH KOMIUIEKCHUWA €KOJIOTIYHMWA BIUIMB 1 3HA4YHI PU3UKH, TaK SK
panioakTUBHUKA (OH MIABUUIYETHCS BHACHIIJOK pPYHHYBaHHS IOBEPXHEBOTO
3aXUCHOTO LIapy IPYHTY Ha paJl0aKTUBHO 3a0pyAHEHUX TEPUTOPIAX.

binbmiicTe 30UIBIIYIOUMXCS JIICOBUX TMMOXKEX MalOTh HIMPOKOMACIITAOHUI
€KOJIOTTYHUH BIUIUB, SIKUH MOIIKOJPKYE BCl CKJIaJ0B1 NpUpoau. BoHu nmpu3BoasTh 10
3HUIIEHHS POCIMHHOTO TOKPHUBY, 3aru0esi TBapuH, 3a0pyAaHEHHs atMocdepu, a
TaK0X 3a0py/IHEHHS TOBEPXHEBUX BOJ Ta IPYHTY Yepe3 OMajIu.

BrnivB BiiHM Ha TPUPOAHI O0'€KTH 3HUKYE MOXKIMUBOCTI i €(HEKTUBHOTO
PO3BUTKY IIMBUII30BaHOrO CBITY. Tomy, 100 3a0e3neunuTH CTIMKUA PO3BUTOK
JIIOJICTBA, HEOOX1THO MPUTTMHUTH BIMCHKOBI KOH(IIIKTH.

Cnmncoxk BUKOPHUCTAHOI JiTepaTypHu
1. Cak T.B., binso 1.O., Tkauyk FO. E. Exonoro-ekoHOMiuHI HacCIiJIKH POCIHCHKO-
yKpaiHcbkoi BiitHU: ExoHOMIKA Ta cycminbeTBo, 2022., Ne38. 25-31 c.
2. HenidcoB H., ABepin /l. O1iHka eKOJIOTr14HOI IKOIX Ta TPIOPUTETH BIAHOBIICHHS

noBkiuig Ha cxoxl Ykpainu. K.: BAITE, 2017. 88 c.
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BIIJIMB YMOB BUPOLILIYBAHHA HA SAKICTb PO3CAU KAITYCTH
BLJIOT'0OJIOBOI B YMOBAX 3AXUIIIEHOI'O T'PYHTY

Himanenko Mapuna AHaToJIiiBHA

KaHJ. C.-T. HAyK, JOLICHT

I'py3neB Baaaucaas OuieroBn4

3100yBay cTyneHs Marictp

[TonTaBCchKMIA 1ep)KaBHUM arpapHUM YHIBEPCUTET
m. [lonmasa, Yxpaina

Kamycra oiHa 3 HaMMOIIMPEHIIMX OBOYEBUX KYJIBTYp IIO BUPOUIYIOTHCS Ha
Teputopii YkpaiHu i1 B CBiITi. Benuky KUIBKICTH 1€l I[IHHOI OBOYEBOI KYJIbTYPH
BHPOIIYIOTh B YMOBAaX 3aXHUIIEHOTO TPYHTY. B Takux ymoBax BeJHMKe 3HAYCHHS Mae
KOMILJIEKC a0lOTUYHMX YWHHUKIB, sKi (QopMyroTh B Temiuii. OJHUM 3 SIKUX €
OCOOJIMBUM PEXUM >KUBIIEHHA pPO3CAAW, BlJ SKOTO B NEPIIy YEpry 3aJIeKUTh il
(1310JIOT1YHUI CTaH a 3HAYUTh 1 MAHOYTHIN yposKai.

3acTocyBaHHsS MiHEpalbHHUX JOOPHUB CTHUMYJIOE HAPOCTAHHA SIK HAJA3E€MHOI,
TaK 1 KOPEHEBOI CUCTEMU POCIUH. BUHECEHHS €IeMEHTIB MIHEPAJIbHOTO >KUBJICHHS
pO3Casiol0 € TOJIOBHOK CTATTEI0 BUTpPATH Ha OajaHCl MOXUBHUX PedyoBUH. Po3mip
BUHECEHHS 3aJIe)KUTh TOJOBHMM YMHOM BiJl BETUYMHUA BMICTY B HHOMY €JIEMEHTIB
*uBJeHHs. OBOYEBl KyJIbTYpH HAaWBUOATJIMBIII 10 POAOYOCTI IpyHTY [1].

3aranbHa MOTpeda POCIMH B €JIEMEHTaX KHUBJICHHS XapaKTepU3YEThCS
KUTBKICTIO TIOKMBHHMX €JIEMEHTIB, SIKY pOCJIMHA BHHOCUTH 13 TIPYHTY pa3oM 13
ypoxaeM. BUHECEHHsS €JIeMEHTIB 13 TPYHTY 3aJeXHUTh SK Bif O10JOTIYHUX
0COONMBOCTEM KyJIbTypH, TaK 1 Bl arpoOTEXHIYHUX HOPHUHOMIB OOpOOITKY 1
KOJIMBAETHCA Y Iy’Ke BETUKUX Mekax. He oHO3HAYHMIA MIX1/1 1O TUTAHHS BHECEHHS
no0puB [2]. HaBecHI HEMOXIIMBO TIEpeI0aYUTH TOUHI TEPMIHU BUCAJKEHHS pO3Caiu
Y BIIKPUTHUHN TPYHT.

3 MeToro 3amobiraHHs MepepocTaHHIO (axiBIll MPOMOHYIOTh HOBUU CIIOCIO
1HTiI0yBaHHS POCTY pPO3Caad HUIAXOM 301IbIIEHHS BMICTY COJE€H y MOXHUBHOMY
cyocTpari.

HeBenukwuii o0car ocepenkiB CIpusie K MBUAKOMY HAKOMUYSHHIO COJIEH, TaK

1 MBUJKOMY X BUMUBAHHIO. [[7151 CTBOPEHHSI COJILOBOTO CTPECY €JIEKTPOIPOBITHICTD
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I'PYHTOBOI'O PO3YMHY Ma€ CTaHOBUTH 2,5-5,0 MM. Xopor1ni pe3yJbTaTH OTpUMaH1 MpH
BUKOPHUCTaHHI cynb(datiB y KoHUeHTpamii BigmoBiaHo 1-2 Tta 1% [1]. Ilpu
HEOOX1THOCTI KOPOTKOYACHOTO YIMOBLIBHEHHS 3POCTAHHS JOCTAaTHHO 4-8 pa3oBOro
nonuBy. I[lepes Bucaakoro po3caau cojii BAMHUBAIOTh PSICHUM MOJUBOM. B pesynbrarti
COJIbOBOT OOPOOKH 3MIHIOETHCS Ta0ITyC POCIHH, BOHU CTalOTh KOMIAKTHIIITUMU

OaHuM 3 HAWBAKJIMBIIIMX ACMEKTIB Ha SKUH HEOOXIAHO 3BEpPHYTH YBary,
TOBOPSIUM PO KaMyCTy paHHIO O1I0OKayaHy 1€ TePMIHU HAJIXOKSHHS MPOTYKITii.

3a3Buuai, 0 paHille OTpUMaHa MPOAYKIIis, TO BUILE BapTICTh il peanizarlii 1,
AK HACNMJOK, BHIIUMH piBeHb peHTa0eIbHOCTI BUPOOHUITBA. BrumB Ha
CKOPOCTHUTJIICTh KaIllyCTHU PaHHBOI O1JIOKa4aHHOT Halat0Th OaraTo (haKkTopiB, OJHUM 3
AKHX € 00CST KOPEHEBOIO KHUBJICHHS [TPU BUPOIILYBaHHI pO3CaIH.

[Ipu pi3HuX o0OcArax KOPEHEBOTO MKUBJIEHHS, MEPIoJl BHUPOIIYBaHHS Ta
OTPUMAaHHS MPOAYKINT MOxe 0yTu po3Tsaruytuit 10 10 - 30 quiB. HaitOupmmii BIMB
0o0cAr KOPEHEBOTO >KMBIIGHHS MpPHU BUPOLILYBaHHI PO3Cagy Ma€ OUIBII CKOPOCTHUTIIL
coptu 1 riOpuau. HaiOinbll CKOPOCTUIIMMHU TiOpUIaMU KammycTd O1J10Ka4aHHOI
pannboi € ETma (Bererauiiinuii nmepiox 79-125 aniB.), Exkcnpec (BereramiiiHwuii
nepion 79-130 nui) UecMma (Bereramiitnuii nepioa 80-130 nHiB).

VY copTiB 3 TpUBAMIIMKUM TEpioIoM Bereraiii Atiera (BereTauiiHuil mepios
90-133 gmiB), Cunema (Bereramiinuii mepiog 90-137 nuiB), Homep mnepmmii
I'puboBcrkuit 147 (Beretamiiinuii nepion 94-136 nHIB), BIUIMB 00CSTY KOPEHEBOTO
XapuyBaHHs Ha0arato MeHIIMHA. BiapIn paHHe M03piBaHHS KaudaHIB y BCIX T1OpHUIIB,
IO IOCITi/KYBAIHCS, CIIOCTEPIranocs Mpy 06Cs3i KOPEHeBOro xapuyBaHHS 460 cm’,
Ipyu HOTro 3MEHUIEHHI B PO3CAJAHUNA TMEpioJ MPOAYKIIIO OTPUMYIOTh B TMI3HIMII
TepMiHU. 3 BUKOPHCTAHHSIM BCTAHOBJICHOI 3aKOHOMIPHOCTI MOXJIMBE CTBOPCHHS
KOHBEEPHOTO HAJAXOKEHHS MPOAYKIIi KamyCTH y MeXaX OKPEMOTro TocroAapcTBa

M1 9ac 00pOOITKY OJTHOTO COPTY.

Cnucok BUKOPUCTAHUX JIKEPE
1. Kopnienko C.L OcobmuBoCTI TEXHOJIOT1i BUPOLTYBaHHS

MaJIONOUPEHUX 0BOUeBUX pociivH, Binauis.: TOB «Hinan- JITH», 2015, 133 c.
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2.  Spoeuii I'.I, I.B. Jlebeauncokuii 1.B., Ceprienko O.B. Texnonorii

BUPOIIyBaHHs oripka: MoHorpadis. — Xapkis: XHAY, 2018. — 190 c.
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AHAJII3 BIUIMBY MIKPOEJIEMEHTIB HA YPOKAHUHICTD TA SIKICTh
HACIHHA I'OPOXY

Himanenko Mapuna AHaToJIiiBHA
KaHJ. C.-T. HayK, JOLICHT

Myaep Muxaiiino OuekciiioBu4

3100yBay cTyneHs T0KTop dinocodii
[TonTaBCchKMIA 1ep)KaBHUM arpapHUM YHIBEPCUTET
m. [lonmasa, Yxpaina

3a0e3neueHHs] HACENEHHS EKOJIOTIYHO YUCTHUMH TMPOJYKTAaMHU XapuyBaHHS,
O0araTUMH MpPOTEIHOM Mae€ BaXJIUBE 3HaueHHsA. ONHIEI 13 KYyJIbTyp, SKa MOXKe
BIJIICPaTH BaroMy poJjib y BHUPILIEHHI L€l Mpo0diieMu € ropox oBoueBuil. B Ykpaini
HOPOAYKIII 3 TOpOXy OBOYEBOIO BHUPOOJSETHCS HEAOCTATHHO, IIO HE 3a/I0BOJIBHSE
NOTpeOM HaceNeHHs Ta PEKOMEHJ0BaHI HOPMH CHOXKHMBaHHS (3,3 Kr 3€JIeHOTo
rOpOIIKY Ta 1HIIKUX 0000BUX Y piK). ['opox 31aTeH 3a0e3neuyBatu cede a30ToM Ha 60-
70% 1 3amumatu B 1pyHTI 60-140 kr/ra #oro 6i0JIOT1YHOTO €KBIBAJICHTY. AJe st
IbOr0 HEOOXIAHO 3a0€e3MEeUUTH POCIUHM MIKPOEJIEMEHTaMHU, MOKPAIIUTH iX
JOCTYIHICTh, KPIM TOTO BOHH € MaJ0 BUTPATHUMH TPH BHECEHHI Ta HE MIKOISATH
noBkuLI0. JlaHy mnpobGrnemMatuky BuBuYanu HaykoBii [‘amatonoBa B.B., (2008);
Anmamosa B.C., (2009); Autunin P.A., (2007); I'onuap T.M., (2008); Hixyp .M.,
(2009); XKapino B.I., (2005); Onumenko C.O., (2006). Ognak, HE HOCTAaTHHO
BUBUYCHUMM  3QJIMIIMAJIUCA  TUTAaHHS  pPO3pOOKM  TEXHOJIOTIYHUX  IPUIOMIB
BHUPOIIYBAaHHS, HIUISIXOM MOKpAIIEHHS [1i a30T(IKCYyr0UnX O0yJap004UKOBUX OakTepii 3a
PaxyHOK 4YOTO MiJABUIIYBATUMETHCS BPOXKAMHICTH 1 SKICTh MpoAyKIlii. ToMy BUHUKIIA
notpeda po3poOUTH €IEMEHTH Pecypco30epirarouoi TeXHOJIOri HOro BUPOITYyBaHHS 13
3aCTOCYBAHHSM HEBHUCOKMX J103 JOOpPUB CHHTETUYHOIO TMOXO/KEHHS IIJISIXOM
CTUMYJISALIT A1 a30T(dikcyrounx Oyap00YKOBUX OakTepii, 10 € CUMOIOHTaMU TOPOXY
OBOYEBOTO, 3 JIONIOMOIOK OakTepiaJbHUX 1 MIKPOJAOOPHUB, SIKI 3HAYHO JEHIEBINI 3a
MiHepabHl J00pHUBa, MaJI0 BUTPATHI NMPU BHECEHHI. KpiM 301IbIIIEHHST BPOKAMHOCTI,

TaKl TEXHOJOTTYHI MPUHOMH CHOPUATUMYTh MIABUIICHHIO POJIFOUOCTI IPYHTY 3aBISIKU
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HAKOMMYEHHIO O1IBIIOI KIIBKOCTI B HbOMY O10JIOT1YHO YHMCTOTO a30TY MICIsl 30MpaHHs

rOpOXy OBOYEBOTO.

3a nanumu O.]. 3iHYEeHKa Ta IHIIMX aBTOPiB, HAa (popmyBaHHs | 11 3epHA TOPOX
BUHOCHTD 3 IPYHTY TaKy KiJIbKICTh MOXHUBHUX PEYOBUH: a30Ty — 4,5 Kr, Kamito — 2- 3
KT, KaJbIlito — 2,5-3 kxr, marHito — 0,8-1,3 kr, a Takox MIKpoeJIeMeHTH: MOJIi0/1eH, 00p
ta iHm [1]. Bucoke BuUHECEHHsA 35 MOXKUBHHX PEUOBUH 3 IPYHTY IOSCHIOETHCS
HacamImepe]] BUCOKMM BMICTOM OLIKiB, BYIJIEBOMAIB 1 KUPIB Yy KIHIIEBOMY BpoOKai
ropoxy. 3a MOKa3HUKOM BHUHECEHHS a30Ty rOpOX OBOYEBHMM CTOITh MOPSJ 3 TAaKUMU
SHEPrOEMHUMU KYJIBTYpPaMH, K COs, COHAIMHUK 1 punmHa [2]. Jlns oTrpumaHHS
BUCOKHMX YypOXaiB HEOOXIJHE IOBHE 3a0€3MEeUEHHS TOpoXy a30ToM. [30TomHUM
METOJIOM OyJI0O BCTAHOBJICHO, IO TOPOX BOJIOJIE BHCOKOK a30T(}IKCYIOUOI0
3MaTHICTIO: BiH (ikcye 3 moBiTps 10 80% BCHOTO HAKOMMYEHOTO B POCIHUHI a30TYy.
A3zotdikcarllis BiiOyBaeThCsl HallaKTUBHIIIIE TIPU CHIBBIAHOIICHH] Kajito 10 hochopy
ak 2,5:1 1 mpu HEBHUCOKIN KOHIIEHTpalii a3oty B rpyHTI. [liABUIIEH]I 03U a30Ty
MPUIUHAIOTH a30T(IKCAI[I0 HaBITh MPU ONTUMAJIbHOMY CIIBBIJHOIICHHI Kajilo Ta
dbochopy [1]. Bucoky edekTUBHICT, Ha IOCIBaX TropoxXy 3abesredye IPHUIIOCIBHE
BHeceHHs amodocy uu cymnepdocdary, 30araueHoro 6opom 1 MoaidaeHom. Hopma
P,Os mpu mpomy cranHoButh 10-20 xr/ra [1]. Bop € HeoOXigHUM eleMEHTOM
MIHEpAJBLHOTO KUBJIECHHS POCIMH. YCl TKaHMHH POCIUH MICTATH O00p. lo Toro
3aJIEKHO BiJ BUAY POCIIMH 1 IPYHTOBO-KIIMAaTUYHUX YMOB KUIBKICTh HOTO B POCIMHAX
KOJIMBAETHCA y JOCHUTh HMIMPOKHX MeXaX. SKIIo y cyxiii Maci 3epHOBUX KYJIBTYp
MiCTUThCS Juiie 1-3 Mr 0opy Ha 1Kr abCOJIOTHO CyXOi MAacH POCIWH, TO B JIMCTKaX
consamHuky — 50-60 Mmr, a y 6060Bux kynbrypax — 30-60 mr Ha 1 Kr abGCOTIOTHO
cyxoi macu [1]. fki dyHKuii BUKOHye 00p y kuBjieHHI pociauH? Hacammepen mis
MOTO TICHO MOB'sI3aHa 3 OKHUCIIIOBAIbHO-BIIHOBIIIOBAILHUMU MPOIIECAMHU B OpraHi3Mmi,
3 BYIJICBOJIHUM, OUTKOBUM 1 HYKJIETHOBUMH oOMiHaMu. [[iHHI JOCTITKEHHS B IIbOMY
HarpsiMi mpoBezieHi npariBaukamMu boraniunoro inctutyty AH im. B.JI. Komaposa
3HAXOAAYUCH Y TKAaHWHAX POCIUH, OOp MOXE CTBOPIOBATH KOMIUICKCHI CIIOJNYKH 3
OpraHIYHUMHU OKCHKHCJIOTaMH, BYIJIEBOJAMU Ta 0araTOaTOMHUMHU CIHUPTAMH.

Bitaminu — puboduaBin 1 ackopOiHOBAa KHUCJIOTa - TAKOX BCTYNAIOTh Yy CHOJIYKH 3
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6opoM. Psom mocniziB BcTaHOBNIEHA st OOpy HA aKTHBHICTH (DEPMEHTIB: KaTallasH,
aeriapas, iHBepTasu. bop 301blIye TiAPONITUYHY aKTUBHICTh (PEPMEHTIB 1HBEPTa3U
Ta CHpHs€ TEPEeCyBaHHIO IYKPIB 3 JIMCTKIB JI0 KOpPEHIB OypsKy IykpoBoro. Bin
MOCUJTIOE TIPUTOK IIYKPiB IO TOYOK POCTY POCIIMH, KOPEHIB, KBITOK 1 MJI0/iB. Bigomo,
1110 OOPHO-ITYKPOB1 KOMIUIEKCH TIEPEMINTYIOThCSI TKAHUHAMM IIBUIIIE, HI’K IIYKPOBI1 Y
yucToMy BUIiAl. Hectaua OGopy B JKMBJIEHHI POCIMH 3aTpUMYy€ CHHTE3 OUIKIB 1
HYKJIETHOBUX KHUCJIOT. bop BIUIMBae Takok Ha OCMOTHYHI MPOIIECH Ta TiapaTariio
KOJI0iA1B. BCTaHOBIEHO MO3UTHBHY Ail0 OOPY HAa MOCYXOCTIHKICTh 1 COJECTIMKICTD
pociuH. 3a HecTadi 00py B JIMCTKAX 3MEHIIYETHCS BMICT BiTaMiHIB: acKOpPOIHOBOI
KHCIJIOTH, TiaMmiHy Ta pubodrnaBiny [1]. bop Bimirpae BaxiauBy poJib y Mpolecax
3aIUTiTHEHHS POCIIMH: BIH MOCUIIIOE MTPOPOCTAHHS MWIKY, PICT MUJIKOBUX TPYOOK 1 €
HEOOXITHUMHU 11 (OPMYBAHHS KUTTENISUIBHOCTI MUIKY. PO3BHTOK 3aB's3ell 1
HACIHHA 3a HecTaul O0py BiJICTa€ BiJ HOPMAJIBHOTO, a IPOLIECH JOCTUTAHHS HACIHHSA
MNOPYIIYIOTbCS, TOMY OOp IO3UTHBHO BIUIMBA€ HA HACIHHEBY NPOIAYKTHBHICTb
0aratboX CUIBCHKOTOCHOJAPCHKUX KYJIBTYp W YTBOPEHHS IUIOMIB 1 STLA Y MJIOJIOBUX 1
ArigHUX pociuH. OTKe TOpoX MO3UTUBHO pearye Ha BHECEHHsI OopHuX 100puB. bop
BIJIIFPA€ BAXKIIMBY POJIb Y CHHTE31 BYTJIEBOAIB, 110 € HEOOXITHUM JAJI1 BCTAHOBJICHHS
HOPMAJIbHOTO CUMO103y MDK OyiIbOOYKOBHMH OaktepisMu 1 pociauHoro. Kpamii
pesyabTatn 3abe3rneuye OOp Yy TMO€IHAHHI 3 MOJIOJACHOM, OCKUIBKH OCTaHHIN

HeoOX1AHUM 1151 610XIMIYHUX MPOIECiB (iKcallii MOJIEKYJISIPHOTO a30TYy.

MomniOneHoBl 100puBa 3HAXOASATH BCE OUIBII IIMPOKE 3aCTOCYBaHHS MpU
BHUPOIIYBaHHI 000OBHX, OBOYEBUX 1 JACSIKUX 1HIIMX KyJbTyp. Lle MOSICHIOETbCSA THUM,
[0 MOJIONEH CYTTEBO BIUIMBAE€ HA a30THUH OOMIH POCIHH, a30TO(IKCYHOUYHX
OakTepiil, a TAKOXK JESKUX BOJOpocTeil 1 rpuOiB. MomnibaeH Oepe ydacts y ¢ikcarrii
MOJIEKYJISIPHOTO @30Ty OyJabOOYKOBUMHU OakTepisMu B cuMO0io31 3 0000BUMHU
pocivHaMu. BiH € TakoX 1 aKTUBHOIO CKJIAJIOBOIO YaCTUHOIO (DEPMEHTIB, sIKi OEpyTh
y4acTh y BIJHOBJIEHHI HITpaTiB y TKaHMHAX [0 aMiaKky, SKUH y TOAAIBLIOMY
BUKOPUCTOBYIOTH Yy TIpOIlecax YTBOPEHHS aMiHOKHCIOT 1 OunkiB. Mormi6aeH,
3MIHIOIOYM CBOIO BaJIEHTHICTh, O€p€ y4acTh B OKHCIIIOBAJIbHO-BITHOBIIOBAJILHUX
peaKiisxX 1 € BAKIMBOIO JIAHKOIO B JIAHIIIO31 IEPEHOCY €JIEMEHTIB Bij cyOcTpary, 110
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OKHCIIIOETBCS (JOHOPOM €JIEKTPOHIB YK BOJHIO), A0 PEUYOBUHH, KA BITHOBIIIOETHCS
(axmenTop eNEKTPOHIB YK BOJHIO). POtk MOMIOAeHY Mosirae HacaMIiepes] y ToMy, 1o
BIH MIJCUJIIOE aKTUBHICTh (PraBompoTeinHUX (PEpPMEHTIB, MOB'A3aHUX 3 A30THHUMH
oOMiHamu, 1 6epe y4acTb y (hepMEHTATHBHIM akTUBI3allii MOJEKYJISIPHOTO BOJHIO,

KWW TaK 4M 1HaKIIe Oepe ydyacTh Y BiTHOBJICHHI a30Ty.

Bbynb0oukn 6000BUX KyNbTYp, A€ 3AIACHIOETHCS (iKcallis MOJEKYISIPHOTO
a30Ty, MICTATh OlbIle MOJIOJAEHY, HK 1HIN TKaHWHU 0000BHX pociuH. Tak, 3a
JaHUMH Je-sIKUX aBTOPIB, y 3elieHi Maci 0000BUX pociuH Mictutbes Bix 1,9 mo 38
9,1 mr momnibneny Ha | Kr, y TO# 4ac sk y Oyiap004YKax KOHIOUIMHHM 1 JronunHy 11— 17

Mr Ha 1 kr cupoi Macu [5].

['opox ngyxke npoOpe pearye Ha 3acTOCyBaHHS MOJIOACHOBUX JOOPHB.
MonibaeH miABUIYE BPOXKaM 3€JI€HOI Mach ¥ 3epHa TOpoXy, 30UIbIIYE Y HHOMY
BMICT OUIKiB. 3B'si3yBaHHS aTMoc(epHOro azory OynbOOYKOBUMH OaKTepisiMH Y
cuM01031 3 pociIuHaMU MiABUILYEThCA. OOpoOaeHUN MOIIOIEHOM TrOpoX 3ajHIIac y
I'PYHTI OlbIlle KOPEHEBHUX 3aJUIIKIB 1 3B'3aHOr0 a30Ty, IIO MIABUILYE POIIOYICTH
IPYHTIB 1 BpOKalHICTh HACTYIHUX 3a TOpPOXOoM KyibTyp. IlepeamociBHa oOpoOka
HaclHHS MOJIIOJIGHOM TO3UTHBHO BIUIMBA€ Ha BpOXKail 3epHa Tropoxy. [IpakTuka
MoKaszajia, 0 OUIbII JOLUIBHO TMPOBOAMWIM TEPEANOCIiBHY OOpOOKY HACIHHSA
MOIO/IGHOBUMU ~ JOOpUBaMH, OCOOJMBO TMpPH TOETHAHHI 1X 13 CYXUMHU
nporpyiHuKaMu. st oOGnpucKyBaHHS HACIHHS TOpoxy 2550 T MoJiOGaeHy aMOHII0
po3unHsAOTh Yy 2 1 Boau. Ha 10 o ropoxy Burpara cknagae 20 J1 po3uuHy, SKUU
HaHOCATh HAa HACIHHS 3a JOIMOMOIO OONPHCKYBaHHs, a00 JIHWKOI B JBa 3aXO0JH 3

pETENbHUM NEPEMIITYBAHHSIM.

Xopori pe3ynbTatu 3a0e3mneuye TakoXK OOMUITIOBAaHHS HACIHHS TOPOXY TOHKO
MoApiOHEHUMHU MOJIOACHOBUMM JOOpUBAaMHM Yy TIOEHAHHI 3 OOpPJAATOIITOM 1
¢dbynrinuaamu. Monib/1eH MO3UTUBHO BILUTMBAE HA YTBOPEHHS 0yJIbO0OYOK Ha KOPIHIISIX
ropoxy. OOpo06yieHI POCIMHU MEHINE CTPaXIaTh BiJl TPUOKOBUX 3aXBOPIOBAHb.

VYporkail 301TbIIYETHCS Maiike BIBIYI.
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EHEPT'ISI MICKAHTYCY, OCOBJINBOCTI 3ACTOCYBAHHS HOBOI KYJIbTYPH

Binenxo O. I1.,
®iginace JI. I1.

[TontaBchkuii ep>kaBHUM arpapHUil YHIBEpCUTET
M. Ilonmasa, Yrkpaina

B 3aranpHux motpedax YkpaiHM B TEpBUHHINA €HEprii BEIUKY YacTKy Mae
KOMYHaJIbHE rocroapcTBo. OmajeHHs YHCEIbHUX BITHOCHO HEBEJIUKUX MPUMIIICHD
- JKUTJIOBHUX OYJIMHKIB, MPUMIIIEHb PI3HUX KOHTOpP, MalCTEPEHBb TOIIO B CUIbCHKIN
MICIIEBOCTI MOXE€ OyTH BHUPIIICHO 3a PaxyHOK MICIEBUX TMaJuB, JOCTYIHUX IS
oTpuMaHHs eHeprii. [loTeHiian Takux najauB ckiagae 6iomaca — 10 24 MIH. T y.T./piK
[1]. OcHOBHUMMU CKJTaJOBHUMHM MOTEHIIaTy OioMacu € cojoMma (5,6 MIIH. T y.T./piK) Ta
1HII BIAXOJM CLIBCBKOTO TOCHOJapcTBa (cTeOJsia, KavyaHW, JYMMUHHS Touo — 4,7
MJH. T y.T./pik). Pa3om 3 cmemiasbHO BUPOIICHUMH €HEPTETUYHUMHU KYJIbTypaMH -
BepOa, TOMOJs, MICKAHTYC, CBiUrpac MokHa 3a0esmeuntd moHasn 10% 3arampHOT

notpebu VYkpainnm B mnepBuHHiK eneprii [1]. Tomy, akTyanpHOIO € Tema
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BIIPOBA/DKEHHS Yy BHUPOOHMIITBO MEXAHI30BAaHOI TEXHOJOTI BHUPOIIYBAaHHS IUX
€HEPreTUYHUX KyJbTYp JJII BUPOOHMIITBA TBEPJIOTO Oi0MaauBa y BUIJIS MAJMBHUX
rpaHyJ Ta OPUKETIB.

Posrimsiremo BUPOLTYBaHHs OaraTopiuHO1 3JIaKOBO1 KYJbTYPH
Mmickantycy(Miscanthus Giganteus). Ile ©OaratopiuHa KOpPCHEBHINHA KYIIHCTA
TpaB’siHA POCJIMHA POJUHM 371aKOBHX Mae TN (GortocuHTe3y C4[2]. 3aBasku oMy
3HUKYIOTbCSI BTpaTH BOJAW B XOA1 TpaHcmipaiii, 00 Bijimagae HEOOX1IHICTh
TpUMAaTH OPOAUXH yBeChb 4Yac BiakpuTUMH. OTxe Cy-poCiIMHM 3[aTHI POCTH B
MOCYIUTMBUX MICIISIX, TIPU BUCOKHUX TEMIIEpaTypax, B yMOBaX 3aCOJICHHS 1 HeI0CTadl
COy,ane A5 ONTUMAIBHOTO POCTY MOTPIOYIOTH BUIIMM piBEHb 1HcONALIi. Pociunu
OJIHOZIOMHI, KOPOTKOT'O JIHSI BereTarlii, TOMy ILBITYTh 3 KIHIISI CEPHHS JO MOYATKY
’KOBTHSI, HACIHHS B HAIIMX YMOBAaX HE JOCTUTA€.IE€ € TMO3UTHUBHOIO SIKICTIO LIS
KOHTPOJIIOBAaHHSI  PO3MOBCIO/XKEHHSI  KYJBTYpPHU. Y  BUPOOHHUIITBI MICKaHTYC
TITaHTCHKUN BUCAIKYEThC puzoMamu (rhizome) - yacTMHaAMU KOPHEBWINA, KOTPE
Mae OpPYHBKM 1 NUISIXOM JUJICHHS MOXKE€ BUKOPHUCTOBYBATHICS ISl BETETaTHBHOTO
Pa3MHOXKEHUSI.

3a CTAaTUCTUYHMMH JaHUMHU B YKpaiHi HalldyeTbcs Big S5 70 8 MIH. ra
MaJIONPOAYKTUBHUX Ta JErpajoBaHUX 3€Mejlb, BUBEJCHUX 13 CIBO3MIH Yepe3 iX
HU3bKY PpOIOYICTh Ta  CXWJIBHICTh JO €po3iid, Tomo. BukopuctanHs ix mis
BUPOOHUIITBA Ol0TaIMBa JIOMOMOXKE 30€perTu Bij epo3ii rymycoBui map. MickaHTyc
HE Jy’K€ BUMOTJHUBUN JI0 SIKOCTI TPYHTY, HE PO3MHOXXYETHCS HEKOHTPOJIbOBAHUM
HACIHHSIM, a TUIBKU PU30MaMH, Ja€ BEIHMKY O10JI0TIYHY Macy Ta IIe W HAKOMHYYE Y
rpyHTi 10 15-20 T/ra 610JIOT1YHOT MacH, IO PO3KIJIAJAIOYMCH TOMOBHIOE 3aIacu
TyMycCy.

[To3UTUBHUM Yy BUPOIIYBaHHI MICKAHTYCy € T€, IO 3aKjajieHa IJIaHTallis
naBatuMe yposkail 15-20 pokiB, a mpu  BiAMOBILAHOMY gorisiai 1 g0 30pokiB 3
MIHIMQJIBHUMH YKJIAJICHHSAMH SIK Tpalli Tak 1 piHaHciB. B ymoBax YkpaiHu MiCKaHTYC
Ma€ TIJIBUINCHY CTIHKICTh JI0 XBOpOO Ta IIKITHUKIB, TOMY HE TMOTpedye
¢ditocaniTapHoi OOpOOKH. IHTEHCHBHMI PICT KyJbTYpU TMPUTHIYYE PO3BUTOK
Oyp’siHiB. Butpatu Ha J0mIsiA 3a MICKAHTYCOM MIHIMaldbHI 1 JIOJAaTKOBOI'O
3a0pyIHEHHSI HABKOJMIITHHOTO CEPEIOBUIIA HE BiIOyBa€eThCs. 30UpaHHs 01010TTYHOT
Macu BiOyBa€eThCs MICHsI BUCUXAHHS POCIWH, TOOTO MiCIsi MOPO3iB B3UMKY ab0 Ha
MOYATKy BECHU. 3aTATYyBaTH 3 YOOPKOIO HE MOKHA, MPU MPOTPIBaHHI IPYHTY PU3OMH

MOYMHAIOTh POCT OPYHBOK 1 IM MOTPIOEH MPOCTIP 1 COHLIE.
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Ha BecenonoainsCekiii JOCTITHO-CENEKIINHIN CTaHILii, sKa po3TalloBaHa B
MiJ30H1 HEAOCTAaTHHOTO 3BOJIOKEHHs JTiBOOepekHOoi yacTuHU JlicocTeny Ykpainw,
OyJu TpOBEACHI EKCHEPUMEHTH 3 MICKAHTYCOM TIraHTChKUM copTy «OcCiHHIN
30peLBIT» 3 METOI0 YAOCKOHAJICHHS Ta OOIPYHTYBAHHS €JIEMEHTIB TEXHOJIOTIi Horo
BupoiyBants. Y 2013 p. 6yso 3aknaneHo nociiau 13 3arainpHoro miomero 0,23 ra. Y
HUX BHU3HAYaJIU MPOJYKTUBHICTH MICKAHTYCY 3aJIEKHO BIJl CXEMHU CaJiHHS, Macu
puzoM Ta HOpM J00puB. Jlocmiau NpOBOAWIUCH Ha YOPHO3EMI THUIIOBOMY
CJ1a0KOCOJIOHIIIOBATOMY MaJjioTyMyCHOMY CEPENHbOCYTIMHKOBOMY, AKUN
XapaKTEPU3y€e€ThCS HACTYMHUMH arpoxXiMiYHUMHU TIOKa3HWKaMu oOpHoro Imapy: pH
COJILOBOI BUTSDKKH — 7,2-7,7; €MHICTh IOTJIMHAHHS KOJIUBAETLCA B MexKax 37-39 wmr-
exkB. Ha 100 r rpyHTy; rymyc 3a Troopinum — 4,5-4,7 %, 3a06e3ne4eHICTh PyXOMUM
dbochopom 1 oOMiHHMM KajieM (3a Mauurinum) ckimanae 19,4-20,2 1 100,6-110,5
MI/KT IPYHTY BIJIIOBIIHO, IUIOIIA AUISHKHA - 50 M2, obikoBoi - 17,2 M2, 3arajibHa —
646 M.

Pe3yabTaTtH Q0cCiaigxkeHb. 32 HAIIMMU CIIOCTEPEKECHHIMU  MPOOYIKEHHS
POCIIMH BECHOIO , TOOTO CXOMU 3 SIBJSIIOTHCS 3aJIEKHO BIJ] MOTOJHUX YMOB TIPH
JIOCTaTHHOMY MPOTPIBaHHI IPYHTY. AJie HA CPOK CXOJIIB B MEPIl POKHM Ma€ BIUIUB 1
pPO3Mip pH30M, 110 OYJIM 3aCTOCOBaHI MPHU MOCAII IIaHTarli. Tak 10 ChOMOro POKy
JOCIIKY 30€pIrjoch pO3X0KEHHS MIXK pru3omMamMu 90r 1 MEHBIIIMMU:

- T1I051Ba CXOIB - 13.04 — maca puzom 90 T,

12.05 — maca puzom 60 T,
15.05 — maca puzom 30 T;
- BUX1Jl y TpYOKYy - 18.05 — maca puzom 90 T,
10.06 — maca puzom 60 T,
14.06 — maca puzom 30 T;

B momanbmomy 1s pi3HHIS 3HUKAe. [louaTok IBITIHHS Ta  BHCHXaHHS
OloMacH MPaKTHUYHO 3aJIekKaTh TUIBKHU BiJl TOTOJHUX YMOB OCEHI.

[IpoBeneni HaMu OOJIIKK CBIAYATh, 110 BUCOTA POCIWH MICKAaHTYCY 3 POKaMU
MMOCTYIIOBO 3pOCTajia, Ha PO3BUTOK POCIMH Maca PU30M, SKY BUKOPHCTAIN IS
caJliHHS, BIUIMBaJa B HaliMeHINIM Mipi. Bucota pociauH MICKaHTyCy cKiajgaia Bif
320 mo 370 cm, giameTp crebia ckiaB B cepeaqHboMmy 10-12Mm, KUTBKICTh cTeOen B
Kyl 0araTo B 4OMy 3aJie)KUTh BIJ TMOTOAHMX YMOB BECHH, ajl€ 3 pPOKaMHU
MPOCIIIKOBYETHCSI TEHIEHIS A0 30UIblIeHHS Kyma g0 6-10 crteben. A Takox

CIIOCTEpIrai TEHJEHIIII0 OLIBIIOT KIIBKOCTI JIMCTKIB Ha OJHOMY cTebii - 12 mo 20
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mT./cTe010, 3 3pOCTAaHHSIM JOBXKHHU 1 MUPUHH JUCTKIB 3 60 10 90 cm Ta Bim 22
71035 MM BIAIIOBIIHO.

VYpoxkaliHicTh 0l0Macu MICKaHTYCY 3a MSITh POKIB IHTEHCHUBHOI €KCIUTyaTallii
ninsHKA 0e3 3acTocyBaHHS M10OpWB BapitoBanack Bix 78T1/ra mo 108t/ra (Tabmums 1).

[Ipu mocuth cTabiIPHOMY BMICTI CyXO1 PEUOBHMHHM OTpUMAaHO Bix 42 1o 541/ra cyxoi

Olomacw.
Taomun 1.
BrumiB pi3HOi Macu pu30oM IS CaiHHS 1 TYCTOTH Ha MIPOTYKTUBHICTh
MICKaHTYCY
Maca Hopma YpoxaiiHicte |  Bwmict | YpokaliHICTh
pU30M, | CcaJiHHS, CUpOi CyXxoi CyXxoi
r THC./Ta Oiomacu, T/ra | peuoBHHH, | Ol10MacH, T/ra
%
30 20 99 50 49,5
15 102 52 53,0
10 102 50 51,0
60 20 86 52 45,0
15 93 50 46,0
10 108 50 54,0
90 20 78 54 42,0
15 95 54 51,0
10 97 55 53,0

HaiiGinp1 cTabiibHuMK BUgBHIIMCS Tocanku puzomamu 30 1 60 r npu HOpMi
caainHs 10tucto/ra, Tooto npu cxemi 70 x 70 cm.

[ToTpiOHO BIA3HAYMTH, MO BHUXIJ TBEPAOTO OlomanvBa OUIBIIE 3aJICKUTH
B1Jl MOTOTHUX YMOB POKY HIXK BIJ[ IHIIIUX YWHHUKIB.(TAbMUIA 2), ane i TyT 3aryiieHi
nmocajku MickaHtycy — 20Tuc./ra - TIOKa3yloTh TIPIIMM  pe3yJlbTaT TMpU YCUX
po3Mipax TMOCaJKOBOTO Matepiany. ToMy  MOXeMO 3pOOUTH BHCHOBOK PO
Hee(PEKTUBHICTh 3arylIeHUX MOCAJIOK.

[To3UTUBHO TO3HAYMIUCSA HAa BUXOJ1 TBEPAOro OlomajgvBa 3 OJWHUIN ILIOII
BIK MOCAJ0K. 3 YacOM 3pOCTa€ MPOAYKTHUBHICTH OiOMacH Ta BIJIMOBITHUN BUXIJZ
eneprii. Came TOMy TOTpPIOHO  JOBFOCTPOKOBE  BUKOPUCTAHHS  IUIAHTAIl|
MickaHTycy. Lle mobpe BimOMBaeThCA 1 HA TPYHTI — 3a MATh POKIB KUIBKICTh TYMYCY

I1]T TocajgKkaMu MicKaHTycy 3pocia Ha 0,1%.
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Tabmuns 2.
Buxin tBepaoro 6iomanuBa i eHeprii 3 MICKaHTYCY.

Maca puzom, | Hopma caginus, Buxin Buxin eneprii
r THC./Ta TBEPJIOTO I'Ix/ra
OlomajnBa,
T/Ta
20 54 871
30 15 58 933
10 56 898
20 49 787
60 15 51 818
10 59 950
20 46 741
90 15 56 902
10 59 938

Mu BUTOTYBaliM €KCIIEPUMEHTAIbHY MapTil0 TpaHys 3 MICKAaHTyCy 1 Jaii
HAaBOJMMO 1X XapaKTepUCTUKYy. Tak TerjoTBOpHA 3AaTHICTH Bix 3930kkan/kr 1o
5000kkan/kr. IlopiBHATH MOXHaA 3 rpaHylJamMud 3 JAepeBUHM - 4200Kkkay/Kr
BcepeaHboMy. Bosoricte rpanyn ckiana o 13%, mio Ouiblne craHgapty. A ot
30JIbHICTh J00pa 1 ckiagae 4,5% (MOpIBHSHO X COHSIIHUKOBOIO Jy3roto 8%). Lle
IIHHA JJIs eKCILTyaTallli majuBHOTro 00JIaJHaHHS BJIACTUBICTb.

['panymioBaHHd Ta OpekeTyBaHHS O10MAacH MICKaHTYCY YTPYIHIOE HU3bKa
KUIBKICTh JIITHIHY B POCJIMHI, ajie 1€ MABUIIY€E IIIIBHICTh cCaMHUX rpaHyl. Tomy
MICKaHTYC € MPEKPACHUM MaJMBOM Ui Ta30T€HEpPATOpIB K MPOMUCIOBHUX TaK 1
KOMYHQJIbHUX.

3 BUIIE HABEJEHOTO, MOKHA 3pOOUTH BHCHOBOK, 110 MICKAHTYC TTaHTChKUN
copty «OCIHHIM 30penBiT»  MEPCHEKTHBHA KYyJbTypa [JIi  €HEPreTHYHOTO
3aCTOCYBaHHS
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OHIHIOBAHHA IINTACTUYHOCTI TA CTABIJIBHOCTI COPTIB
COI 3A PI3HUX KJIIMATUYHUX YMOB

HisnoBa A. O.,

3100yBau CBO MoxkTop dinocodii

Binascbka JI. I'.,

JIOKTOp C.-T. H., mpodecop, mpodecop kadeapu
CeseKIIil, HaCIHHMIITBA 1 TeHEeTHUKH, e-Mail:
Bilyavska@ukr.net

Ilonmascwvkuti 0eparcasHuti acpapruil

yHigepcumem, m. [lonmasa

JlaH1 OIIHIOBAHHS TIJIACTUYHOCTI Ta CTa01ILHOCTI COPTIB COi B Pi3HI POKH i 3a
PI3HMX YMOB BHUPOIIYBaHHS MalOTh 3Ha4HY WIHHICTG [1, 2]. [InacTuyHICcTh copTy — 11E
BJIACTUBICTh (POPMYBATU 33JOBUIBHUN ypoO’Kall 3a BUPOLIYBAHHS y PI3HUX YMOBaXx.
CrallIpHICTh € TOKa3HWKOM CTIMKOCTI B peaii3aiii CeleKIiiHO-TeHETUYHUX
BJIACTMBOCTEH TE€HOTWILy 3a BUPOIIYBaHHS B pi3HUX ymoBax [3]. IlmactuyHicTsb 1
CTaOUIBHICTh XapaKTEPU3YIOTh TOMEOCTAaTUYHICTh COPTY, HOro MPUCTOCYBaJbHI
BJIACTUBOCTI.

3a metoaukoro Eberhart S.A., Rassel W K (1969), xapaktepu3yBaiu peakiiiro
COPTIB B MIHJIMBUX yMOBax BHUpoIlyBaHHsA [4]. UuM BUIIE YMUCIIOBI 3HAYEHHS
koedirienTa, TUM O1IbIIIE pEaKIlisi COPTY Ha MOKPAIIEHHS YMOB HOT0 BUPOIYBaHHS.

MartepianioM cinyryBaau COpTH YKpaiHCBKO1 CeJeKili, SKi BHUBYAIU Yy
€KOJIOTIYHOMY COpPTOBUIIPOOYBaHHI y PI3HUX MPOBIHIIAX YKpaiHU, IO PI3HUIIUCA 32
I'PYHTOBO-KJIIMaTUYHUMU YMOBAMH.

3a pe3yapTaTaMu JOCIII)KEHb, IHTEHCUBHUM COPTOM € AJMa3, IKUil BIPOJIOBXK
TPUPIYHUX BUIIPOOYBaHb (POPMYBAB ypOXKaNWHICTH (BIANOBIAHO 3a pokamu 2,66; 2,72
12,93 1/ra). Lleit xe copt OyB 1 HaitOUIbII MIacTHYHUN. HaitOimpIn HaOvKamcs 10
Anmazy coptu coi AuTpauut 1 AMetuct. CTablIbHUMU 32 BPOXKAWHICTIO OyJIM COPTH
binocuixkka, [iona 1 Cy3ip’a. ¥ mux ke copTiB Oyjno I HaliMEHIIUM CTaHIApTHE
BIIXWJICHHSI BiJ cepeaHboi BposkaitHocTi — BiamosimHo 0,02; 0,08 1 0,10 T /ra.
Koediientn perpecii Jaau MOXKIUBICTb OLIHUTA €KOJIOTIYHY TUIACTHYHICTH COPTIB COi.
SIkmo koedirient perpecii Habmmxkenuid 1o 1 (b [ 1,0), To sK mpaBHUIIO, COPTH
TAaKOTO THUIY BBaXKAIOTHCS TUIACTUYHUMH 32 HASBHOCTI KOMIUIEKCY HECHPHSTIUBUX
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yMOB. BrcokommacTHUHIMY BUSBUITUCSA COPTH AMETHCT, AHTpa|T 1 Amas.

Ctyniab  cTaOUTBHOCTI  BPOKAMHOCTI ~ XapaKTEPU3YETHCA  TMOKA3HUKOM
BIIXWJIEHHS BIJ 3arajibHOi JAWcHepcii: YMM OUIbIIMK  BIJ’€MHHUM TOKa3HUK
BIIXWJICHHS BIJ 3arajdbHOi JWCIEepCii, TUM COPT Ma€ BHILY CTAOUIBHICTH
BpPOKaHHOCTI; COPTH 3 BIAXWICHHSMH BIJ perpecii, 0 HaOJIMXKeHI 0 HYyJd, €
IJIACTUYHUMU 1 Ti, IO 3 TO3UTHUBHUM 3HAKOM ICTOTHO BiJJIajieHl BiJ HYJS, €
BHUCOKOIUVIACTUYHUMHU. BHCOKOIO TMJIACTHYHICTIO BHUIULUIACA COPTH AHTpAlMT 1
Anmas.

3a pesyibTaTaMu OIIHIOBAaHHS COPTIB COi, K€ MPOBEACHO B 6 TPOBIHILIAX
(k1iMaTUYHE pallOHyBaHHA B MeXaxX I[PYHTOBO-KIIMAaTUYHHMX 30H YKpaiHM)
PO3paxoBaHO HACTYIIHI CTATUCTUYHI MMOKA3HUKU: CEPEAHS BPOKAUHICTh, JTUCTIEPCIsS Ta
CTaHAApTHE BIAXWUJIEHHS Bl CEpellHbOI apu(PMETHUYHOI; MAKCUMAaJIbHE, MIHIMAJIbHE
3HAYEHHS Ta PO3Max KOJIMBAHHS BPOKAMHOCTI, TOXMOKA CEpeIHbOI apu(PMETHUIHOT;
BU3HAYEHHS TOMEOCTATUYHOCTI Ta KOe(illi€HTa arpOHOMIYHOI CTa0LIILHOCTI COPTIB.

Cepen  nmocnmiKyBaHUX  MPOBIHIINA  HAWOUIBII  CHOPUSTIMBUMU IS
BUPOIIYBaHHS JOCHI/DKYBaHMX COPTIB coi Oymu J[HICTpoBCchbKO-J|HIMpOBCHKa
JlicoctenoBa, IIpuuopHomopcbka  cepeanbocTenoBa 1 JloHerbko-/{oHCbKa
MBHIYHOCTEIOBA;, IOPIBHSIHO JO CEpeaHbOI BPOXKAMHOCTI B JOCHIAI CepenHi
MpHUOaBKX B HUX CTaHOBWIIM BifmoBiaHo - 1,06, 0,101 0,01 1/ra.

[Ipo 3anexHICTh CTAOUILHOCTI COPTY BiJ BIUIUBY €KOJOTIYHUX YMOB PETIOHY
BHUPOIIYBaHHS MOKHA CTBEPJ[KYBAaTH Ha IMIJICTaBl HU3KU CTATUCTUYHUX MOKA3HUKIB.
3a po3Maxom Bapiallii COPTH PO3MOAUISIIUCA B TMOPSAJIKY 3MEHILICHHS 3a JaHUM
nokasHukoM — Amxkenika, IOr-30, Jlioma 1 Anmas. Iloxubky cepeaHboi
apu(pMETUIHOI BUKOPUCTOBYIOTH JIJIsI XapaKTEPUCTUKU CepeAHbOi apu(PMETHIHOI Ha
5% piBHI 3HaYymOCTI (X % tosSx) — UMM MEHII KOJUBAaHHSA B MEXaX CEPeIHBOI, THM
OUTBIII JOCTOBIPHUHN pe3yNbTaT. 3a MOXUOKOI CcepeaHboi apupMEeTUIHOT COPTH COl
PO3MOAUIAIIUCEH B TIOCIITIOBHOCTI aHAJIOTIYHIN po3Maxy Bapiariii — Amxkenika, FOr-30,
JioHa 1 Anmas.

Exonoriuamii  xoedimieHT Bapiaiii XapakTepu3y€e CTYIMiHb MIHJIHBOCTI

cepennboi apupmernynoi (1o 10% — Husbka crpokaticts, 10-20 — cepenns 1 >20 —
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BHCOKA); yCl1 OCTIKYBaHI COPTU COI BKJIQJAIOTHCA B TPYMY 3 HU3BKUM CTYIICHEM
MiHTuBOCTI — 10 10%. I'oMeocTaTHUYHICTh XapakTEepPHU3ye CENEKIiHY IIHHICTh
TEeHOTUITYy COPTY — YUM 1€ MOKa3HUK BUIIUN, TUM BUIIE OIIHIOETHCA COPT 3a
OPUIATHICTIO 0 3alydeHHs JI0 HACTyMHOI  CeNeKIiiHoi  pobotu. 3a
TOMEOCTAaTUYHICTIO JOCIIIKYBaHl COPTU PO3MOAUTHIMCH TaKUM YHWHOM: HaWOLIbII
I[IHHUM € COpT AJiMa3, piBHOIIIHHUMH MK co00t0 € Amxernika, FOr-30, /liona.

3a xoedIlieHTOM arpOHOMIYHOI CTa0ITFHOCTI (TOCTIOAapChKa IIHHICTh COPTY)
COPTH PO3MOAUTHIIMCS B HACTYITHOI MOCIIIOBHOCTI — AHXKelika, Anma3s, Jliona 1 FOr-
30.

OniHka crnenu(iyHOi 3HAYYIIOCTI COPTY, AKY OOYMOBIIIOIOThH SIK T€HETHYHHIMA
(E;) moTeHmian copTy, Tak 1 cTabuibHicTh #oro peanmizamii (R;), 103BOIAIOTH
BU3HAUUTU 3HAYEHHS KOXKHOTO 3 HHUX 1 JaTM KOMIUIEKCHY OI[IHKY 3a pPIBHEM
BPOXKAMHOCTI 3€pHa, HU3KM MOKA3HHUKIB TEXHOJOTIYHOI SKOCTI Ta CTIMKOCTI 10
XBOp0oO. 3a BPOKAMHICTIO 3¢pHA 3a TCHOTUIIOBUM €(PEeKTOM OUIBIICTh COPTIB, SKi
JOCITIIKYBaJIH, 32 BUHATKOM AHKEJIIKH, HaJeKaTh 10 APYTOro PaHTy.

3a MIACTUYHICTIO YC1 COPTHU BIAHOCATHCS IO JPYTOro paHry. 3a CyMOIO PaHTIB
Kpamumu 0ynu coptu: Anmas, [iona i FOr 30 (o 4); y AHXeniKku 3arajibHUM paHr -
5. 3a cymoto paHriB 0060x edekTiB mepiie Miciie nocigae copt Anmas (41), npyre —
Amnxenika (49), tpete — [iona (53) 1 werBepte IOr 30 (54).
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Po3mia 11.
EKOJIOI'TYHI TA COHIAJBHO-EKOHOMIYHI ACIIEKTH CTAJIOI'O
PO3BUTKY YPEAHI3OBAHUX TEPUTOPIN

HACJIJIKA MOYKJIABOI'O BUBYXY HA 3AIIOPI3BKIN AEC:
OILIIHKA PU3UKIB TA 3AXO/IU BE3NEKH IT1J YAC BIMHU

JInuenko Oxcana IOpiiBHa

KaHJIUJIAT CUILCHKOTOCTIONAPCHKUX HAYK, TOIIEHT
JIucenko Poman OsiekcaHapoBu4

3BO 101 Exomnoris

[TonTaBcekuii ep>KaBHUM arpapHUil YHIBEPCUTET
m. [lonmasa, Ykpaina

3anopi3bKa aTOMHA €JIeKTPOCTaHIlisl — HaOuIba B €Bporni W TpeTs y CBITI 3a
CYKYITHOIO TOTYXHICTIO aTOMHA €JICKTPOCTaHIlisA, siKa 3a0e3neuye 3HAYHY YaCTUHY
eHepreTUYHUX notped Ykpainu, npore HaBecHI 2022 poky BOHA cTaja OJHUM 13
croco0iB 0araTh0X MaHIMYJAIIA POCIHCHKOI apMii MmijJ 4Yac MOBHOMACIITAOHOTO
BTOPTHEHHS Ha TepuTopli YKpainu [1].

AKTYanbpHICTh JTAHOTO JOCIHIKEHHS TOJIATa€ B TOMY, IO y pa3l BUOYXy Ha
3anopi3pkiii AEC MOXyTb BHUHMKHYTHM 3HAa4yH1 JIIOACHKI Ta €KOJIOT1YHI HACIHIJIKH,
MOJEKYIHU HaBITh OUIbIII HIX 1€ Oyso y 1986 poui Ha YopHoOunbscbkiit AEC. Tomy,
JOCIIIKEHHS HACIJIKIB MOKIIMBOrO BUOYXy Ha 3anopi3bkiiit AEC Ta OLIHKHM pU3HKIB
€ Dy)K€ aKTyaJbHUMH Ta HEOOXITHUMHU JjIsl 3a0€3MeueHHs] 0e3MeKH PEerioHy Ta BCiel

kpainu. Lle ctocyeTscs He nuie O6e3neku npaniBHUKiB AEC Ta HaceneHHs: B JTaHOMY
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perioHi, ajie i Ma€ BETUKUN BILUTUB HAa €KOJIOT110, EKOHOMIKY Ta COIIaJIbHUN PO3BUTOK
periony. Ille Oinmpmoro 3HadeHHs aaHa mpobOieMa HaOyBae Ha Tii BIHCHKOBOTO
KOH(DIIKTY Ha TepUTOpii YKpaiHu, a ocobauBo yepe3 okymnauito 3anopizbkoi AEC ta
OpWIeraux TepuTopiii. Meta naHoi poOOTH MOJATaE y MOCTIIHKEHHI TEOPETUUHHX
aCIeKTIB MPoOJIEMAaTUKU MOXKIMBOTO BUOYxy 3anopi3zbkoi AEC, a Takox MOXKIIUBHX
PH3HKIB Ta 3aXO0/1B O€3MEeKH Iij] Yac BIAHM.

baraTo XT0 aHami3yl04M HACHIAKHA MOXJIMBOrO BUOYXy Ha 3amopispkii AEC
NOpiBHIOE iX 3 YOpHOOMIBCHKOIO KaTacTpodoro, MpOTe MOPIBHIOBATH iX € JOCUTH HE
nopeuno. ITo mepre, OynoBa peakropa 3anopizbkoi AEC Mae BOI0-BOJISIHY OCHOBY,
TOMY BOHA 3HAYHO YJOCKOHaJIeHa MOPiBHSIHO 3 rpaditoBum peaktopom YAEC [2].
Kpim Toro, peakrop 3amnopizpkoi AEC Mae 3axucHy 0007I0HKY "KOHTEHHMEHT' — 11e
BEJIMKA repMeTHYHa OETOHHA KOHCTPYKIISA 31 CTIHAMHU 3aBUIMPILIKH OUIbIIE MeETpa.

(puc. 1.)

Kopnyc peaktopa Kynon — repmeTtuyna
obonoHka
(KOHTEAHMEHT)

I

|
| 1111 | B 1

?1: E_\lmﬁd;ﬁ

Puc. 1. bynoBa enepro6soky Bo10-BOASHOTO eHepreTuyHoro peakropa BBEP

— 1000 3AEC

[lepexonsun 10 TPOEKTYBAHHS MOMKIIMBUX PHU3UKIB, TO 3TIIHO 3 OIIIHKAMH
€KCIIepTiB, BEUKHUI BUOYX Ha aTOMHIN €JEKTPOCTaHI[li MOKE MPU3BECTH O BUKUIY
palioaKTUBHUX PEYOBHH, IO CTAHE CEPUO3HOIO 3arpo30i0 AJIS KHUTTS Ta 30POB'S
moned B paziycl JAeKiIbKoX KigomerpiB. OIliHKa pU3MKIB B paszl BUOYXy Ha
3anopi3ekii AEC mnepenOauae, 1m0 BETUKHM BHOYX MOXKE MPU3BECTH 1O BTPATU
KOHTPOJIIO HaJl PEaKTOpOM, IO MpHU3BEAE 10 BUKUIY pPaJlOaKTUBHUX PEYOBHH.
OnHiero 3 TOJOBHUX 3arpo3 Moxe OyTh oOCTpil 30po€ro, BKIIIOYAKOYM PAKETH Ta
apTUIEPIHChbKY BOTHEBY MIATPUMKY
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3rifHO 3 OCTaHHIMU OLIHKaMH Oe3neku, NpoBeAeHUMHU MiKHAPOIHUM
areaTcTBoM 3 aroMHoi eHeprii (MAI'ATE)[3], 3anopizska AEC BiamoBimae Bumoram
Oe3reku Ta € 0e3neyHor0. Ajie, y 3B'A3KYy 3 MOKJIMBUMHU 3arpo3aMH BifiHU, MOTPIOHO
MOCHJIUTH 3aX0]i1 Oe3Meku Ta 3a0e3nedynTy, o0 obsagHaHHs OyI0 B TapHOMY CTaH1
Ta TpaBWiIbHO (GYyHKIIOHYBano. BpaxoByroun Bci 1l ()akTOpH, OIlIHKA PHU3UKIB
MOXJIMBOTO BHOYXy Ha 3amnopi3bkiii AEC mig dac BiifHM 3alIeKUTh BiJl KOHKPETHHUX
00CTaBMH Ta MOTEHIINHUX 3arpo3. OnHakK, SKII0 OyayTh BKUTI BC1 HEOOXIIHI 3aX0/11
Oe3reku, KMOBIpHICTh BUOYXY Ha 3anopi3bkiii AEC Oyzae miHimMi30BaHa

Y pa3i moxnuBoro BuOyxy Ha 3amnopizpkii AEC, HeoOXiTHO BXKUTH HETailHUX
3aXOMAIB JUIsl 3aXUCTY HACEJIEHHS Ta JOBKULISA BIJl PaJlOaKTUBHOTO 3a0pyIHEHHS.
Cepen 3axojiB, sKi, B IEpIIy 4epry, HEOOXIIHO MPOBECTH €BaKyallil0 HaCeJICHHs,
a/Ke HaBITh MPH MOXJIMBHUX PO3pPaxyHKax, HEMOMJIMBO TOYHO PO3paxyBaTH IUIOIILY
Ha SKy TOIIUPATHCA PaJloaKTUBHI pedoBUHHU. HacTynmHuMm eTtamom Oe3neKku BapTo
3a3HAYUTH CTBOPEHHS 30HM BiguyxeHHs. L 30Ha moBuHHA OyTH BIJIAJICHOIO Bij
HaceJeHUX MYHKTIB Ta 3a0e3nedyBatu Oe3meKy ISl pATYBAJIbHHUKIB Ta MPalliBHUKIB
AEC, saxi OepyTh ydacThb y JikBijamii HacligkiB BuOyxy. IIpore, BaximuBO He
3a0yBaTu npo iHdopmMyBaHHs HaceneHHs. Lleit 3axij € HeoOXiIHUM JJIsi TOTrOo, 1100
HaceJIeHHs 30epiraio CIoKii Ta JOTPUMYBAIOCh HEOOX1THUX 1HCTPYKIii. Kpim Toro,
AEC mnoBuHHa OyTH TOTOBOIO IO MOJKJIMBOI aBapii, BKJIIOYAIOYM HASBHICTb
HEOOX1THOTO O00JafHAHHS Ta MEPCOHANY JJIS JIKBIAALIT HACTIAKIB BUOYXY, a TaAKOX
TJIaH Jiid B pasi aBapii.

Otxe, mpobOnema MoxiumBoro BHOyXy Ha 3amopizbkii AEC me i goci
3QIMIIAETHCS JIOCUTh aKTyaJIbHOIO B YMOBAX ChOTOACHHS, aJ[’K€ BiMiHA, SIK 1 OKyIaIlis
cTaHIi me goci TpuBae. [Ipore, HaBITh Ha TOW BUMAJOK, SKIIO BHOYX BIIOYIETHCA
VYkpaina moBuHHa OyTH TOTOBA O MOXJIMBUX HACHiAKIB. J[Jis1 IbOTO HEOOX1THO BECh
Yyac aHaI3yBaTH BCl PU3MKU Ta PO3POOJSITH BCl 3aX0oAu Oe3nekw, ajpke BUOyX Ha
3anopi3bKiil aTOMHIN eIeKTpoCTaHIlii Oyae KaracTpodoro He JHIIE ASPKABHOTO, ajie

1 MDKHApPOJHOTO 3HAYECHHS.
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Aadepos Aprem bornanosu4

3100yBau CTyMEHs MaricTpa

[TontaBchkuii 1ep>kaBHUM arpapHUil YHIBEPCUTET
m. [lonmasa, Yxpaina

ExonomivuHa Kpu3a, BUCOKA CTYMiHb 3HOIICHOCTI TEXHOJIOITYHOTO 00JIaIHAHHS
00'€KTIB B «CTApOIPOMHUCIOBHX)» CEKTOPAaX €KOHOMIKH, pO3TallyBaHHS MOTEHIIIIHO
HeOe3MnmeuyHnx O00'€KTIB B T'yCTOHACENEHUX paloHaX, CTpIMKE 3pPOCTaHHS YHucia 1
MacmTabiB kKatactpod CTBOPIOIOTH MpoOiieMu B cdepi ekosoriynoi Oesmeku. lle
00yMOBIIIOE HEOOX1THICTh PO3POOKH JOJAATKOBUX CUCTEMHHUX 3aXOJIB, B YHCII SKUX
MOXe OyTHM TMEpMaHEHTHA OLlIHKAa, PallOHyBaHHS PIBHS €KOJIOT1YHOI HeOe3MeKu 1
BJIOCKOHAJICHHSI YIIPABJIIHHS €KOJIOTIYHOI0 OE3MeKor0 TepuTopiit Ykpainu [3].

[HTEHCHUBHI TEMIM HAyKOBO-TEXHIYHOTO TIPOTPECY, B3POCTaHHA OOCSTIB
MIPOMMCIIOBOTO BHUPOOHMIITBA 1 30UIbIIEHHS BHYTPIIIHBOTO BajOBOTO MPOAYKTY B
KpaiHax 13 CTIMKOI0 €KOHOMIKOI0, 11032 CYMHIBOM, MAalOTh MO3WTHUBHHUMA COIlIaTHHUMI
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epext. Pazom 3 THM, MNO3UTHBHI MPOLECH B EKOHOMII CYIPOBOIKYIOTHCS
3pOCTaHHSIM  HETaTUBHOIO  AHTPOMOTEXHOTE€HHOTO BIUIMBY HAa  HABKOJIMIIHE
cepenoBuie. [Ipu 1boMy, 3MIHIOIOTHCSI TTapaMETPU BUPOOHMIITBA 1 CHOKUBAHHS B
Cy4acCHOMY CBITi, SIKI TATHYTh 3a COOOIO 1 3MIHU MPIOPUTETHOCTI HECIPHUATINBHUX
(dakTOopiB 3a CTyneHeM iX BIumBy. CTaH 370pOB's JIOIUHUA 3HAYHOIO MiPOIO 3aJICKUTh
BiJl CTaHy HaBKOJHUIIHBOTO cepenoBumia. [Ipu 1poMy CTymiHb HECTIPUSTIMBOTO
BIUIMBY  BHU3HAYAETHCA K  aJanTalliifHO-KOMIEHCATOPHUMH  BJIACTUBOCTSIMH
Oprasizmy, Tak 1 TPUBAJIICTIO Ta IHTEHCHUBHICTIO BIUIMBY HECIPHUITIMBOTO (hakTopa.
TpuBanuii HeraTUBHUM BIUIMB 3MIHIOE€ HABKOJMIIHE CEPEOBUIIE, MPUBOJSYN B 110
3aKOH 3BOPOTHOTO 3B's3Ky cucTeMu "ouHa - 6iochepa” [1].

BusHaHHS ICTOTHOTO 3HAYE€HHS CTaHy HaBKOJUIIHHOTO CEPEIOBUINA Y
dbopMyBaHHI 3710pOB'St HAaceJNeHHA B YKpaiHi BU3HAYA€TbCS (DAKTOM CTBOPEHHS Ta
PO3BUTKY CHCTEMH COIIJIbHO-TIT1€EHIYHOTO MOHITOPUHTY, OCHOBHHUMH 3aBJaHHIMU
AKOI € TIri€HIYHA OllIHKA (JlarHOCTHKA) (aKTOPIB CepeOBUINA MPOKUBAHHS JTIOUHU
1 CTaHy 3/I0pOB'S HACEJICHHS Ta BUSIBIICHHS MPUYMHHO-HACIIIKOBUX 3B'SI3KIB MIXK
CTAHOM 3JI0pOB' HACEJIEHHA Ta BIUIMBOM (DAaKTOPIB CEPEAOBUINA IMPOKUBAHHS
JIIOJJMHU HA OCHOB1 CHCTEMHOTO aHAJII3y 1 OLIHKHM PU3HKY JIJISl 3I0POB'sl HACEJICHHS,

3HayHI €KOJIOT14HI 3MiHH, SIKI B1IOYBAIOThCS HA CHOTOJIHI B HABKOJIUIIHBOMY
MIPUPOTHOMY CEPEIOBHUIIY HAIIOI IUIAHETH 3MYCHJIM BYCHUX PI3HUX KpaiH 3alHATHCS
PO3pOOKOIO 3aX0/11B MPOTHU/IIT HETATUBHUM €KOJOTIYHUM TeHACHIIIM. O HaK moai0H1
3yCWIIII HE MOXYTh OyTH €e(EeKTHBHUMU O3 BCEOIYHOrO BHBYCHHS B3aeMOJIl
CyCHIbCTBA 1 MpUPOAHM, O0€3 TIMOOKOTO 1 JETAIBHOTO BHBYCHHS KOHKPETHHX
1ICTOPUKO-€KOHOMIYHUX 1 reorpadiyHuX OCOOJUBOCTEH PO3BUTKY CYCIIJILCTBA 1
61ocdepu. HaBkosuilHe TPUPOIHE CEPEAOBUIIE € CEPEAOBUIIEM ICHYBAHHS JIIOIUHU
1 JDKepesoM HeoOX1AHUX HOMY pecypciB MEPBUHHOI CHPOBUHHU. B ymMoBax HayKoBO-
TEXHIYHOTO MpOrpecy BIAOYBAalOThCA 3HAUHI 3MIHM HABKOJMIIHBOIO MPHPOJAHOIO
CEpelOBHUIA, II0 BUKIMKAIOTh YacTO HEraTWBHI Hacuiiku. Bce 1me 1 3yMoBIO€
HEOOXITHICTh MPHUIUITH BEJIWKY yBary MNUTaHHSAM HOTO OXOPOHH, 3aXHUCTy BIJ
MOPYIICHHS Ta 3a0py HEHHS, TOOTO IMOIepeKEHHS SIKICHOT 1 KIJTbKICHOT Jerpaartii.

[IpoGnema B3aemoii JIFOJICHKOTO CYCIIJIBCTBA 3 HABKOJIHUIIHIM TPUPOJTHUM
CEepPEIOBHUIIEM CTaja OCOOJHMBO TOCTPOIO, KOJIM TOCTIHHO 3pOCTar0di MaciTadu
rOCHOAapChKOT JISUTBHOCTI CTaIM MOPYIIyBAaTH HOPMAalbHY HPUPOIAHY (E€KOJIOTIUHY)
piBHOBary. TepuTopianbHa AuQepeHIiaris ToCmoaapchkoi MIsILHOCTI, 11 Xapakrep,
BUJIM 1 MacIITabu BIJIMBY Ha HABKOJIMIIHE CEPEOBUIIE 3YMOBIIOIOTH MPOCTOPOBI
BIZIMIHHOCTI B JAMHaMIIl 3MiH BOJAHUX 1 Ha3€MHHUX EKOCHUCTEM 1 TPHU3BOJSTH 10
(dhopMyBaHHS HEOJHOPITHOCTI B €KOJOTIYHOMY CTaHI HABKOJHUIIHBOTO CEPEIOBHINA
PI3HHUX TEPUTOPIN aXK 10 YTBOPEHHS 30H XPOHIYHOTO 3a0pyTHEHHS, /1€ KOHIICHTPAIis
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MPOMHUCIIOBUX BUPOOHUIITB MOCTIHHO CIOPUYUHSIE CUIIbHUN 1 6araToCTOPOHHIN BIUIKB
Ha HaBKOJIMIITHE CEPEIOBUIIIC 1 3710pOB'st HaceIeHHs [2].

Kpim Toro, ekoHomiuHa Kpu3a, BUCOKUN CTYMIHb 3HOLUICHOCTI TEXHOJOTIYHOTO
oOnaHaHHS MIAIPUEMCTB B CTAPOTIPOMUCIIOBUX CEKTOPaX €KOHOMIKH PO3TAllyBaHHS
MOTEHIIMHO, He0e3MeYHUX 00'€KTIB B TYCTOHACEJICHUX, palloHaX 1 CTPIMKE 3pOCTaHHs
guciaa 1 MacmTabiB OPUPOJHUX KaTacTpod 'CTBOPIOIOTH MOTEHIIMHI TOAaTKOBI
TEXHOTeHHI 1 MpHUpOAHI' HEOE3MEeKH TUM CaMUM, 3HIDKYIOYM PIiBEHb EKOJIOT14HOI
oesmeku. lle mukTye HEOOXITHICTH PO3POOKH TOJATKOBUX CHCTEMHHUX 3aXOJiB TIO
TIBUIIIEHHIO €KOJOTIYHOT Oe3MeKH, cepell SIKUX MOXe OyTH MPOCTOPOBHH aHAI3
po0JieM eKOJIOTIYHOT O€3MEeKH, B TOMY YHCI1 Y BUTJISIII KOMIIEKCHOTO palOHYBaHHS
PErioHIB 3 METOIO - OIIIHKH iX eKoJyioriyHoi Oe3rneku. Take palioHyBaHHS, OJHOYACHO
BpPaxoOBYy€ OCOOJIMBOCTI PO3MIIICHHS, PIBHI 1 XapakTep BIUIMBY Ha TPUPOJIHE
CEepEeIOBHUIIE IPOMHUCIOBOTO CEKTOpa EKOHOMIKH, €KOJIOTiuHi, JaemorpadiuHi,
COLIIIbHO-TITI€HIYHI Ta JEsKl 1HII (QaKTOpH, 103BOJISIE BUSIBUTH MPIOPUTETHI
(HaOUIBPII Bpa3iWBi) TEPUTOPIi IS 3aXUCTy JOBKULISA MPOKHUBAIOYOrO Ha HUX
HACEeJIEHHS, BOJHUX 1 HA3€MHUX E€KOCUCTEM, a MiJl 4ac-OOMEXEHOCTI (pIHAHCOBHUX 1
MaTreplalbHO-TEXHIYHUX PECYpPCIB 1€ aKTyaJbHO JUIsl MIATPUMKH YIPABIIHCHKUX
pillieHb, Opra”iB BIaJu Ta MICIEBOTO CaMOBpSAYBaHHS MO0 MPIOPUTETHOTO 1
e(eKTUBHOMY 1HBECTYBAaHHIO TPEBEHTHUBHUX, CIPSIMOBAHUX Ha IIJBUILIEHHSA
€KOJIOTTYHOI O€3MeKH, 3aX0/1B.
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YIOCKOHAJIEHHS TEXHOJIOI'TI OTPUMAHHS BUCOKOSIKICHUX
OPTAHIYHUX JOBPUB 3 BUKOPUCTAHHSAM CIIB TA
IMPOBIOTUYHHUX ITPEITAPATIB

Mucapenko I1.B., Camoiinik M.C., I'aaunbka MLA.,
Ouaiiinuk A.O., Bioik L.10.

[TonTaBCchKMIA 1ep)KaBHUM arpapHUM YHIBEPCUTET
m. [lonmasa, Yxpaina
[aTeHCMBHE 3emMiIepoOCTBO, sKe 3a0e3rnedye OTPUMAaHHS BUCOKHX BPOXKaiB

CLTBCHKOTOCTIONAPCHKUX KYJIBTYP, IPUCKOPIOE BUHOC TIOKUBHUX PEUOBUH 3 TPYHTY 1
MIHEpaIi3alil0 TyYMyCy. PEryJlIOBaHHsS ILbOrO IMPOLECY CTAE MOMKJIUBUM TLIbKH
3aBJSIKM BHECEHHIO JTI0OpUB. Bxke 3apa3 Ourst 60% MNOXUBHUX PEUOBUH BHOCSTH Y
IPYHT 3 MiHepaJbHUMU AoOpuBamMu [1]. Ane Ha BiAMIHY BiJl OpPTaHIYHUX TOOpPHUB
MiHEpaJbHI MOXYTh MICTUTH y CBOEMY CKJIaJi HeOe3neyHi O10XIMIYHO AaKTUBHI
PEYOBHHH, IO MOJKE 3aBJIaTH IIKOJIHM €KOJOTIYHIN cTablIBHOCTI arpo0ioeHo3y.

['Hiit micTuTh 6151 25% cyxoi pedoBuHU 1 6:113bK0 75% Boau. B cepennbomy B
raoi 0,5% azoty, 0,25% docdopy, 0,6% xamnito 1 0,35% kanbiito. Jlo ckiiaay rHOO
BXOsTh Takoxk 30-50 r maprasirio, 3-5 r 6opy, 3-4 r miai, 15-25 r muuky, 0,3-0,5 r
Moi6aeny Ha 1 ToHy [2]. KpiM MOKUBHUX PEUYOBHUH, THIA MICTUTh BEJIUKY KIIBKICTh
Mikpooprani3miB (B 1 T 6mm3bko 10-15 kr sxuBuUX MIKpoOHUX KJIiTUH). [Ipn BHECeHH1
THOIO IpyHTOBa Mikpoduiopa 30aradyyeTbCsi KOPUCHUMHU TIpylnaMH OakTepii.
OpraniuHa pe4yoBHMHA THOK € EHEPreTUYHUM MarepiajJoM Jisd TIPYHTOBHX
MIKpOOpTaHi3MiB, TOMY TICJS BHECEHHS THOIO B IPYHTI BiOYyBa€ThCS aKTHBI3allis
a30T(HIKCYIOUYMX Ta 1HIIMX MIKPOOIOJIOTIYHUX MpOIeciB. AJie B TOM ke 4ac pa3om 3
TEKTApHOIO HOPMOIO THOIO Ha Tojs Moxke Oyt BHeceHo m0 100 MutH. HaAclHMH
Oyp'sHiB, 110 3yMOBJIIOE€ BUCOKY CTYIMIHb 3aCMIY€HOCTI MOJIS.

Tomy memoro nawux oocniodcenv CTano BUBYEHHS KOMILIEKCHOTO BIUIMBY
CYIyTHBO-TUIACTOBOI BOJM Ta MIKpOOIOJIOTIYHHUX TMpenapaTiB (MpoOIOTHKIB) Ha
KUTTE3NATHICTh HACIHHSA Oyp'aHIB 1 SKICTh THOIO, a TakoX e(EeKTUBHICTb
BUKOPUCTAHHA OTPUMAHOTO THOK TMpPU BHUPOUIYBAHHI CLIbCHKOTOCIOAAPCHKUX

KYJIBTYD.

[lin yac BHUKOPUCTAHHS CYNYyTHHO-TUIACTOBOI BOJM Ta MPOOIOTUKY ISt
00poOKM OYypTIB THOO, BIOYBA€THCS LUIMA psAJl MO3UTUBHUX 3MIH SIK B SIKICHOMY
CKJIafi, TaK 1 pitocaniTapHOMy cTaHi octanboro. CIIB crpusie 3MeHIIeHHI0 CX0KOCTI
HaciHHA Oyp’sHIB MmiJ yac 30epiraHHs THOIO, & TAKOX IMOKpaIlye XIMIYHUWA CKIaj
THOO0, TTPOOIOTHKH XK 3HE3aPaKYIOTh THIM Bl TATOTEHHUX MIKPOOPTaHi3MiB, Yy TOU
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KE Yac CHIPUSIOTH PO3BUTKY MIKPO(IIOpH, IO OMOCEPEAKOBAHO IMOKpPAIIYE SIKICHI
XapaKTePUCTUKH THOO.

Jlis mepeBipKH JAaHOTO MPHUMYLICHHS Ha MEpIIOMY eTami Jociigy Oyio
3aKJIaJIeHO KOHTPOJIBHUM BapiaHT oTpuMaHHs rHo0 BPX mo crangapTHii TeXHOJOTIT
(xommoctyBanHs BianoBigHo BHTTI-AIIK-09.06 [3], 6 Mics1iB) Ta 3ampOrOHOBAHMIA
IHHOBAIIHHUNM O10JIOTTYHMM METOJ 3 KOMIUIEKCHUM BHKOPHCTAHHSIM CYIyTHBO-
m1acToBoi BoAau Ta mpobioTukiB (Citeko-Arpo6iotuk-01) Ha mepiog 3 micsiii.
Konnentparis CIIB, BimmoBimHo momepeaHix mocmimkeHb [4], ckmagama 150 n/T.
JIist  BU3HAYCHHS ONTUMAJIBHOI 703U TPOOIOTHKY 3aKJIQJCHO TOIMEPEIHBO
EKCIIEpUMEHTH Ha 3 MICAI 3 PI3HOI0 KOHIIEHTpAIi€r mpodioTuky o6’ emom 100 /T
ta CIIB no3oro 150 /T y rHoi. Tak, 3a pe3ylibTaraMu OAKTEPIOJIOTIYHUX JAOCIIHKEHb
THOI0, OTPUMAHOTO TIO 3alpONOHOBAHIN METOAMIIl BCTAaHOBJICHO, IO PIBEHb
MAaTOT€HHUX MIKPOOPraHi3MiB Micig 3-X MICALIB KOMIIOCTYBAaHHS TP HATUBHOMY Ta
10% po3unHi MpoOIOTUKY 3HAYHO 3HU3UBCS, a TAKUX MATOTEHIB, SK CaJIbMOHEIIA Ta
KHILIKOBA Maju4ka — He OyJi0 BUsBJIEHO (puc. 1). MeHma ouncTka BiiOyBa€eThCs MpU
1% Ta 0,1% po3unHax npoOIOTHKY.

120
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80 /
60

40

% 0,0 KOHTPONIO

20

0 g
Koutponb HatueHuid  1:10-1 1:10-2 1:10-3 1:10-4 1:10-5 1:10-6

e=@e=f coli ==@==Salmonella Streptococcu  ==@==Staphyloccoccus

Puc.1 - Bukopuctanns CIIB Ta pi3Hoi koHIIeHTpa1ii mpobdiotuky (CBiTeKo-
Arpo6ioTuk-01) a1 3HE3apaKeHHS THOIO

Bukopucranns mnpo0OioTukiB, ski mictare Oaktepii poxay Bacillus (Bacillus
subtilis, Bacillus subtilis var. amyloliquefaciens, Bacillus licheniformis, Bacillus
pumilus, Bacillus megaterium) i iH. Ta € rpuOKOBUMH aHTAroHICTaMH, CYTTEBO
3HWXKY€ pIBEHb IMMATOT€HHUX TPHUOIB SK Y KOMIIOCTI, Tak 1 y IPyHTI Hicias #oro
BHeCeHHs (puc.2). 3a pe3yjabTaTaMu MIKOJOTIYHUX AOCTIIKEHb BCTAHOBIIEHO, IO
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3arajgbHa KUTBKICTh TPUOIB y 3pa3Kax BapiroBaja B Mexax Bif 162 Tuc/T opraHiyHOi
cyminn (koHTpoJib) 10 206,9 trc/t (CIIB+mnpobiotuk). YacTka maToreHHHX IpuodiB
cranoBuwina 1,1% (CIIB+mpo0biotuk) Ta 18,5% Ha koHTposi. Ciia 3a3HA4YUTH, 110
KUIBKICTh MAaTOreHHUX TpuOiB y rHoi miciga oOpoOku CIIB ta mpoGioTukom Oyia
MeHa Ha 18%.

CanpotpodHi BHIH, % 3araabHOI
MacH

[TaToresHi BHAH. % 3aradbHOI MacH 185

0 20 40 60 80 100
%

m CMB+npoGiotuk  ® KowTponb

Puc. 2 - BmicT rpu6iB micis 3He3apa’keHHs THOIO

Jns BuzHauenHs Ail pi3HuX 703 CIIB Ta mpoOloTMKy Ha KUTTE3NATHICThH
HAcClHHA Oyp’siHIB 1 KYJbTYPHUX POCJIHMH B KOMIIOCTH OYJIM 3aKJIaJeHl B MIIIOYKaX
HAaClHHS PI3HHX POCIUH 3 PI3HOK BUXIAHOW CXOXicTio: mmpuist (52%),
TpupedepHuk (59%), ocot nmonsoBuid (12%), mupiit no3yuuit (46%), modoma Gina
(55%), penbka nuka (73%). 3 KyJIbTypHHUX POCIMH BUBYAIH 03UMY MIIEHUIIO (89%),
KyKypy3y (92%), ropox (76%), uykposuii 0ypsik (79%).

HaciHHs KyJabTypHUX POCIHH, SIKI BUKOPUCTOBYBAJU B JIOCHTIAAxX, Micas 3-X
MicsIiB 30epiraHHsl BTPAaTUJIM CBOIO CXOXICTh. Ilicms 3-x wicsiiB 30epiranus y
BapiaHTi ne 3actocoByBanu CIIB (250 n/T) Ta npo6iotuk (100 11/T), HaCIHHSA OCOTY
MOJILOBOTO, JI00OAM 017101 Ta peIbKU AUKOI MOBHICTIO BTPATHJIM CXOXKICTh, HACIHHS
1HIMX Oyp’sHIB 3HAYHO ii 3HU3UIA (1umpuus Ha 55,8%, TpupedepHuk - 66,1%, nupiit
noB3yuui - 45,6%) (puc. 3).

KpiM 3Ha4HOro 3MEHIIEHHS 3aCMIYEHOCTI THOK HACIHHSIM Oyp’sHIB
BukopuctanHg CIIB ta mpoO10THKY 3MIHIOE XIMIYHHUI CKJIaJl THOK. X04a CYMyTHBO-
MJ1acToBa BOJA HE MICTATH y COOl BEJMKUX KOHIIEHTpAIlIi OCHOBHHX €JIEMEHTIB
MIHEpaJIbLHOTO JKUBJICHHS, BOHU € IIIHHUM TPUPOJTHUM JKEPEIIOM BEIMKO1 KITBKOCTI
MIKPOEJIEMEHTIB (K 1 MPOOIOTHK), SIKI MO3UTHBHO BIUIMBAIOTH HA PICT 1 PO3BUTOK
CLILCBKOTOCTIOAPCHKUX KYJIBTYp (puc. 4)
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CxoKicTh HaCiHHS Oyp'sHIB /10
06po6ku 6ypris CIIB Ta
po6ioTHKOM

CxoxicTh HaciHHs Oyp'sIHIB B
06pobaennx CIIB Ta mpobioTnkom
OypTiB miciist 4-X MicsIiB
306epiraHHs

OMpULS  TPUPEOEPHHUK ocoT Upin nobona 6ina pexpka JUKa
Hemaxy4uil  MoibOBHUH  TNOB3Yy4Mid

Puc. 3. CxoxicTp HaciHHs Oyp’siHIB 70 Ta micyig 00poOku rHoto CIIB Ta
POOIOTUKOM.
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Puc. 3. BruiuB pi3HUX METOiB 00pOOKH THOIO Ha HOT0 XIMIYHUN CKIIaja
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TakuM YWHOM, KOMIUIEKCHE BUKOPHCTaHHS CYMyTHHO-TUTACTOBOI BOAM Ta
poOIOTHUKIB JI03BOJISIE 3HUIIUTH PYJepaibHy POCIUHHICTh fKa POCcTe Ha Oyprax i
30arauye THiH Ha HaciHHS Oyp’sHIB, 3HAYHO 3HU3UTH CXOXKICTh HACIHHS Oyp sHIB SIKE
B)K€ MICTUTBCSA y OpPraHIYHUX BIJIXO0JIaX TBAPUHHMIITBA, IIJBHUIIUTH MOXXUBHICTH 3a
paxyHOK HOTO 30aradyeHHsl Ha MIKPOEJIEMEHTH, BMICT SKUX Y JCSIKUAX IPYHTaX HAJITO
HU3BKUN, a TAaKOX TMOBHICTIO 3HE3apa3uTH THIM Bij MAaTOTEHHUX MIKPOOPTaHI3MIB Ta
rpubiB. Bcel 11 mepeBaru Aar0Th MOXIMBICTH OTpuMatu 3a gomomororo CIIB Ta
npoOIOTUKY BUCOKOSIKICHE OpraHiyHe JOOpUBO sIKE HE 3acMiduye IPYHT HACIHHSAM
Oyp'sHiB, Ha BiAMIHY BiJ HEOOPOOJEHOIro MO JaHIM TEXHOJIOTii THO, 1 JI03BOJISIE
ONITUMI3YBaTH TIOKUBHUX PEKHUM IPYHTY.
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OIIHKA BIIVIMBY IMPOBIOTUYHUX ITPEITAPATIB HA MIKPOBIOJIOTTYHY
AKTUBHICTDb I'PYHTY

IMucapenxo I1.B., Camoitiik M.C., JlactoBka B.I1., I'ymuncsxuit JI.B.

[TonTaBchkuii 1ep>kaBHUM arpapHUil YHIBEPCUTET

m. [lonmasa, Yrpaina

Ha chorogni akTWBHO iiie¢ HAyKOBUW TIONIYK METOJIB BiJIHOBJICHHS
MPUPOAHBOI SIKOCTI TPYHTY, 30LJIbIIEHHS OpPraHiyHOi PEYOBUHM B IPYHTI Ta
dbopMyBaHHS MIKPOOHOTO IIEHO3Y, 30KpEMa arpOHOMIYHO I[IHHUX TPy TPYHTOBHX

MIKpOOPTaHi3MiB.
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MeToro pobotu cTano BUBUEHHS crielu(iku popMyBaHHA 1 GYHKIIIOHYBAHHS
MIKpOOHOTO 1I€HO3y YOPHO3EMY OIliJ30JICHOTO Ta I1HTEHCHUBHICTh MPOTIKAHHS
MIKpOOI0JIOTIYHHUX TPOIIECIB 32 YMOB BHECEHHsI MikpoopranizMiB Bacillus subtilis y
PI3HUX KOHIICHTPAIISX.

VY IPYHT Ha OKpEeMUX JIISHKAX BHOCWJIM PIi3HI KOHIIEHTpAIlll MiKpOOpPTraHi3MiB
Bacillus subtilis Ta oriHioBaau iX BIUIMB Ha KUTTEIISIBHICTh IPYHTOBHX MIKPOOHHX
[IEHO31B CLILCHKOTOCIOAPCHKUX YT1/Ib Y BECIHHIN Ta OCiHHIN mepioau Ha 15 Ta 30
JI€HB TICJS IXHBOTO 3aCTOCYBAHHSI.

ExcnepuMeHnT mnepenadayaB MOCTIKEHHS BIUIMBY PO3YHHIB, SIKI MICTATh
Bacillus subtilis pi3Hoi koH1eHTpalii (po3dasnenus 1:10, 1:100, 1:1000) npu pizHii
1031 #ioro HeceHHst y rpyHT (50 n/ra, 100 n/ra; 150 n/ra) HA YUCENBHICTH OCHOBHUX
Ipyl MIKpOOPraHi3MiB B I'PYHTI (KUIBKICTh KJITHUH B 1 rpami aOCOJIOTHO CyXOro
IPYHTY arpoieHo3y).

3akajanucs HACTYMHI €KCIEPUMEHTAIbHI IUISHKU TPYHTY, SIKI BPaXOBYBaJH
nBa (PaKTOPH - KOHIIEHTPALIIIO Ta 103y BHECEHHS:

1 — KOHTpOJIb (TUTHA BOJIA);

2a—nomuB Bacillus subtilis y po3senensi 1:10 3 po3paxynky 50 si/ra;
2b - nonuB Bacillus subtilis y po3Benensi 1:10 3 pozpaxynky 100 n/ra;
2¢ - monuB Bacillus subtilis y po3senenHi 1:10 3 po3paxynky 150 i/ra;
3a - nonuB Bacillus subtilis y po3senensi 1:100 3 po3paxynky 50 ni/ra;
3b - monuB Bacillus subtilis y po3senenni 1:100 3 po3paxynky 100 si/ra;
3¢ - nonuB Bacillus subtilis y po3senensi 1:100 3 po3paxynky 150 n/ra;
4a - nonuB Bacillus subtilis y po3seaenHi 1:1000 3 po3paxynky 50 yi/ra;
4b - nonuB Bacillus subtilis y po3seaensi 1:1000 3 po3paxynky 100 n/ra;
4c - nonus Bacillus subtilis y po3senenHi 1:1000 3 po3paxynky 150 n/ra.

Hauibinvwui ennue nposisuscs na 30 denwv nicas enecenns Bacillus subtilis, na
15 Oenv cnocmepicanacs axkmusayis MikpooOionociuHux npoyecie. Buznaueno, wo
HAUKpawum 8apianmom 00cnioy i y 8eciHHill, 1 Y OCIHHIU nepioou, 01 NOKPAUeHH s
AHCUMMEDIAILHOCMI [PYHMOBUX MIKPOOHUX YeHO03i8, OV8 eapiaHm 3 KOHYEeHMpayicto

poszeedenns Bacillus subtilis 1:10 ma nopmoro enecennsi pobouoco pozuuny 100 n/ea
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(puc.1-2). V yvomy eapianmi 0ocnioy 3aeaibHa YUCETbHICMb 6CIX 2PYN 2PYHMOBUX
oaxkmepii niosuwjysanracsi Ha 33% y eecnanuu ma Ha 25% y ociuuili nepioou y
NOPIGHAHHI 3 KOHMPOJIEM.

[IpoBeneHi mociimKeHHS 3 BUBYCHHS OCHOBHUX €KOJIOTO-TPO(IUHUX TPyl
MIKPOOpPTaHi3MiB IOKa3ajdH, 10 B BECIHHIM Mepiof IpyHT OyB OUIbII 30aradyeHHid
OCIHHIM, AKTUBHUM

oo  IHOACHIOETHCA

MIKpPOOpTaHi3MaMu  TIOPIBHSHO 3
BITHOBJICHHSIM MIKp0O0O10TH BOoceHH (Taom. 1).

TabOmurs 1

YucenbHICTh OCHOBHHUX I'PYI MIKPOOPTaHi3MiB B TPYHTI, KUIBKICTB KIIITUH B 1 rpami
a0COJTFOTHO CYXOT0 IPYHTY (BeCHsIHUM TB1AOIp, cepente 3a 2016-2021 pp., mmn KYO/r

IPYHTY)
Bapiant 3arans | [lemotp | Omiror | Amoni | Aminon | AxktuHo- | Mikpoc
JOCITITY Ha odH1 podpHi | ¢ika- | ITUYHI | MIUETH, | KOMIYHI
KUIBKIC | MIKPOO | MIKPOO | TOpPH | MIKPOO MJTH rpudu,
Komnne | [lo3 Th prani3Mm | prauizm | (MIIA), | pranizm THUC.
HTpaimi | a oakrepi | u (ITA), | u (I'A), | wuH 151
A Bac | i, mnn | M. MUJTH (KAA),
Bacill | illus MITH
us | subt
subtili | ilis,
S, n/ra
po30a
BJICHH
s
15 nenp
Kontpoinb 45+ 70+ | 100+ | 9.2+ 94+ 0310+ | 225+
0.05 0.13 0.04 040 0.09 0.011 1.00
1:10 |50 50+ | 103+ | 95% 9.5 9.1+ 0371+ | 248+
(10%) 0.03 0.32 0.20 +0.15 0.03 0.014 0.31
100 | 6.0+ 12.5+ 95+ | 103+ | 9.0+ 0.452+ | 352+
0.10 0.15 031 0.12 0.03 0.020 0.15
150 5.5+ 10.5+ 9.4+ 9.9+ 9.0+ 0.220+ 27.1+
0.07 0.28 040 0.22 0.22 0.011 0.08
1:100 |50 4.8+ 8.1+ 9.5+ 9.0+ 9.1+ 0.340+ 23.5+
(1%) 0.09 0.33 0.25 0.20 0.17 0.015 0.25
100 5.5+ 9.8+ 9.2+ 9.5+ 8.5+ 0.380+ 28.4+
0.21 0.22 0.17 0.40 0.08 0.01 0.15
150 | 4.1+ 8.2+ 9.4+ 9.5+ 9.6+ 0.230+ 23.6+
0.22 0.20 0.20 0.27 0.02 0.01 0.28
1:100 |50 4.7+ 8.1+ 9.1+ 8.5+ 8.5+ 0.158+ 22.1+
0 0.15 0.12 0.11 0.36 0.10 0.01 0.36
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(0,1%) | 100 4.8+ 8.4+ 9.8+ 10.1+ 9.3+ 0.230+ 25.5+
0.17 0.24 0.39 0.49 0.20 0.01 0.45
150 4.2+ 1.7+ 9.9+ 9.7+ 9.4+ 0.118+ 22.7+
0.08 0.17 0.45 0.32 011 0.01 0.13
30 neHb
KonTtpomns 59+ 1.5+ 149+ | 135+ | 142+ 0.505 + 38.4 +
0.15 0.24 0.30 0.24 0.19 0.022 1.05
1:10 50 6.1+ 15.7+ 13.7+ 14.1+ 13.8+ 0.577+ 40.1+
(10%) 0.10 0.19 0.32 0.42 0.60 0.021 115
100 7.4+ 20.5+ 12.5+ 15.8+ 14.5+ 0.590+ 50.2+
011 0.45 0.55 0.28 0.46 0.025 142
150 6.5+ 10.5+ 13.2+ 15.1+ 14.0+ 0.304+ 45,9+
0.22 0.25 0.15 0.33 040 0.010 0.78
1:100 |50 5.5+ 10.5+ 14.0+ 13.9+ 14.1+ 0.320+ 23.5+
(1%) 0.14 0.32 0.29 0.21 0.28 0.012 0.46
100 5.8+ 15.5+ 13.5+ 14.0+ 13.9+ 0.371+ 28.4+
0.17 054 0.60 0.40 0.13 0.014 0.80
150 5.3+ 9.5+ 14.4+ 13.9+ 14.2+ 0.280+ 23.6+
0.20 0.40 0.39 0.39 0.48 0.013 1.05
1:10 50 5.8+ 9.1+ 14.8+ 13.6+ 14.4+ 0.127+ 22.1+
(10%) 0.15 0.15 0.42 0.08 0.06 0.006 0.98
100 6.0+ 10.0+ 14.9+ 14.2+ 13.8+ 0.129+ 25.5+
0.10 0.18 0.18 0.36 0.12 0.004 0.40
150 5.9+ 7.4+ 14.2+ 12.9+ 13.5+ 0.118+ 22.7+
0.08 0.10 042 0.40 0.48 0.001 0.78
Tabmmrst 2

UucenbHICTh OCHOBHUX TPYIT MIKPOOPTaHi3MiB B TPYHTI, KIJIbKICTh KIIITHH B 1 Tpami
abCOIIFOTHO CYXOro IPYHTY (OCiHHIHN TBi0O1p, cepenne 3a 2016-2021 pp., Mt KYO/r

IPYHTY)
Bapiant 3arane | [legotp | Omiror | Amoni | Aminon | AxktuHo- | Mikpoc
TOCIITY Ha odH1 podpHi | ¢ika- | ITUYHI | MILETH, | KOIIYHI
KUIBKIC | MIKPOO | MIKpOO | TOpPH | MIKPOO MJTH rpudu,
Konne | Jlo3 Th prani3Mm | prauizm | (MIIA), | pranizm THC.
HTpaui | a | Gakrepi | u (ITA), | u (TA), | wiH u
A Bac | j, man | wum. MUJTH (KAA),
Bacill | illus MITH
us | subt
subtili | ilis,
S, n/ra
po30a
BJICHH
s
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15 neun

KonTtpoman 2.2+ 4.6+ 9.0+ 6.8+ 6.9+ 0.056+ 15.5+
0.01 0.11 0.12 0.10 0.10 0.002 0.30

1:10 |50 2.5+ 5.5+ 9.1+ 7.9+ 6.3+ 0.060+ 17.7+
(10%) 0.04 0.15 0.15 0.25 0.25 0.002 0.37
100 | 4.1+ 9.5+ 8.3+ 9.4+ 6.5+ 0.069+ 22.5+

0.11 0.22 0.23 0.39 0.08 0.001 0.50

150 3.5+ 7.1+ 8.9+ 7.7+ 7.0+ 0.048+ 16.9+

0.14 0.30 0.36 040 0.36 0.002 0.78

1:100 |50 2.4+ 5.1+ 8.7+ 7.9+ 6.5+ 0.055+ 16.3+
(1%) 0.08 0.24 0.32 0.32 0.25 0.001 0.52
100 3.2+ 8.4+ 8.5+ 9.1+ 6.9+ 0.062+ 19.2+

0.09 0.36 0.10 045 0.13 0.002 0.72

150 3.0+ 4.1+ 8.9+ 8.0+ 6.1+ 0.060+ 17.2+

0.10 045 0.15 0.11 0.10 0.003 0.29

1:10 |50 3.0+ 4.9+ 9.1+ 6.9+ 7.0+ 0.059+ 15.9+
(10%) 0.14 0.12 0.25 0.08 0.25 0.002 0.46
100 3.1+ 5.9+ 9.0+ 7.4+ 7.1+ 0.060+ 17.3+

0.15 0.20 0.08 0.10 0.13 0.003 0.12

150 2.8+ 2.7+ 8.5+ 6.7+ 6.5+ 0.057+ 16.2+

0.07 0.10 042 0.12 0.17 0.000 0.38

30 neHn

KonTtpoib 3.5+ 5.9+ 10.2+ 8.5+ 9.9+ 0.099+ 20.4+
0.10 0.27 0.30 0.36 0.30 0.004 0.97

1:10 |50 4.1+ 8.2+ 10.3+ 9.1+ 9.8+ 0.100+ 21.5+
(10%) 0.11 0.32 0.24 0.12 0.05 0.003 101
100 6.5+ 15.5+ 8.4+ 11.5+ 9.5+ 0.112+ 29.6+

0.22 041 0.13 0.25 045 0.003 091

150 5.8+ 10.1+ 8.5+ 10.2+ | 10.2+ 0.102+ 25.2+

0.13 0.13 0.07 0.12 0.12 0.002 0.30

1:100 |50 5.5+ 6.8+ 9.8+ 9.4+ 10.2+ 0.095+ 22.1+
(1%) 0.21 0.07 045 041 0.10 0.005 0.46
100 5.8+ 10.1+ | 10.1+ | 10.2+ | 10.0+ 0.108=+ 25.1+

0.11 0.10 0.34 0.30 0.13 0.002 0.71

150 5.3+ 7.1+ 10.0+ 8.7+ 9.9+ 0.087+ 20.3+

0.08 0.12 0.11 0.14 0.05 0.004 0.03

1:10 |50 3.6+ 6.8+ 10.1+ 8.8+ 10.1+ 0.093+ 19.8+
(10%) 0.10 0.09 0.05 0.30 0.03 0.001 0.10
100 | 4.4+ 7.2+ 9.8+ 9.8+ 9.7+ 0.100+ 22.5+

0.01 0.11 0.32 0.11 0.30 0.001 0.36

150 3.8+ 7.0+ 10.5+ 9.1+ 10.0+ 0.098+ 20.7+

0.22 0.07 041 042 0.24 0.004 0.20

68




KinpkicTh menoTpoHHX MIKpOOPraHi3MiB 3pociia Npu BHeceHH1 Bacillus
subtilis pozoabnenasM 1:10 na 47-78% na 15 nenp BHeceHHs Ta Ha 50-173% na 30
JIeHb BIATOBITHO Y TOPIBHSIHHI 3 KOHTpojeM. KinbkicTh aMoHI(iKyrounx OakTepiid
npu BHeceHH1 Bacillus subtilis po3BeneHHsM 1:10 30umbIIyeThCs Ha 3-17% y
BECHAHMM mepiog Ta Ha 7-38% y OCIHHINA Mepioj MOPIBHSHO 3 KOHTPOJEM, a MpuU
po3eaeHHi 1:100 ta 1:1000 cyrTeBe  30UIBIICHHS KIUIBKOCTI aMOHI(DIKYyIOUHUX
OakTepiil criocTepiraeTbes TUTbKH mpu 1031 100 1/ra.

Haiikpami mnoka3HUKH Koe(ili€HTIB MeJ0TPOPHOCTI Ta ONITOTPOMHOCTI O
nocmimy Oynu 3adikcoBani mpu BHeceHH1 Bacillus subtilis mozoro 100 n/ra ta
po36aBnerHs 1:10 wa 30 moOy mmiciass BHECEHHS, IO BIATMOBIAA€ 30UTBIIECHHIO
IHTEHCUBHOCTI PO3KJIaJy OPTaHIYHOI PEYOBMHU TPYHTYy Ui 3a0e3MeueHHs MOTped
POCJIMH B €JIEMEHTAX >KHBJICHHSI.

3a pe3ympraTaMud  aHamily Koe(iIieHTIB  MiHepami3amii—iMmMoOiTizaiii,
OJIIroTpo(HOCTI Ta MeA0TPOGHOCTI BCTAHOBIICHO, 1110 BUKOpUCTaHHs Bacillus subtilis
crpusie 30UTBIICHHIO BMICTY TMOXHBHUX PEUOBMH Y TPYHTI JJIsi PI3HUX €KOJIOTO-
TpOpIYHUX TPyH MIKpOOPraHi3MiB, 3MEHIICHHIO MIBUAKOCTI PO3KIIAJaHHS TYMYCY 1
CTBOPEHHSI CIIPUATIMBUX YMOB JJISI PO3BUTKY I'PYHTOBUX MIKPOOPTaHI3MIB.

Takum urHOM, BUKOpUCTaHHS MpoOioTuky 1:10 po3Benenus mozor 100 ni/ra
MOXKe OyTH BUKOpHCTaHa SIK €KOJIOroOe3redyHe J0OpuBO B 010JIOTTYHOMY
3eMJIepoOCTBi, 10 CHPUITHME TOKPAIIEHHIO TPYHTOBO-OI1OJIOTTYHUX [MOKAa3HUKIB

I'pyHTY
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Po3mia I11.

CYYACHI TPOBJIEMHX BUKOPUCTAHHS, BIATBOPEHHS TA
OXOPOHMU ITPUPOAHUX PECYPCIB B KOHTEKCTI CTAJIOT'O
PO3BUTKY

BIOJIOI'TYHE PIBHOMAHITTSA - OCHOBA EKOCUCTEMHUX
HOCJHOYI I'PYHTY

Tapanenko A.O.,

K. C.-T. H., IOUEHT Kadeapu ekonorii, 30a1aHcOBaHOTO MPUPOIOKOPUCTYBAHHS
Ta 3aXUCTY JTIOBKLILIS;

Tapanenko C.B.,

K. C.-T. H., IOIEHT Kadenpu 3emiepoOcTBa Ta arpoximii iMm. B.1. CazanoBa;
[TontaBchkuii ep>kaBHUM arpapHUil YHIBEpCUTET

E-mail: taranenkoserg@ukr.net, shylikaanna@ukr.net.

m. llonmasa, Yrpaina

[PYHT € BaKJIMBUM KOMIIOHEHTOM I (PYHKIIIOHYBAHHS HA3€MHUX €KOCHUCTEM.
HaiiGinpima dWacTuHa Ha3eMHOTO OlOpI3HOMAHITTS TPSMO YHM  OINOCEPEIKOBAHO
3aJIeXKUTh B IpyHTY. KpiM TOro, caM IpyHT € CEpelOBHUILEM ICHYBAHHS BEIUKOI
PI3HOMAaHITHOCTI oOpradi3miB. [IpugaTHICT TPyHTY IS PO3MIMICHHS TaKOro
PI3HOMAHITTSI TICHO TOB’si3aHa 3 HOro (pi3MKO-XIMIYHMUMH OCOOJUBOCTSIMU Ta
BJIACTUBOCTSIMH HaBKOJIMITHBOTO cepenoBuia. OmaHaK, 4epe3 CKIAIHICTh K IPYHTY,
TaKk 1 OIOpI3HOMAHITTSA, Ba)XKO BHU3HAYMTH YITKMM 1 OJHO3HAYHHUMA 3B’SI30K MIXK
rapaMeTpaMH HaBKOJIMIIIHBOTO CEPEIOBUINA Ta TPYHTOBOIO 010TOIO.

Tum He MeHI, AeAan OUIbIIE MOMMPEHHS OUIBII IHTErPOBAHOTO MOIJISIAY HA
€KOCHUCTEMH, 1, 30KpeMa, PO3BUTOK KOHIIEMIII €KOCUCTEMHUX TOCIYT, MiJKPECTIoe
noTpedy B KpalioMy po3yMiHHI poJIl, SIKY BIIITPAtOTh ITPYHTH B HaJaHHI LKUX MOCIYT,
BKJIFOYAOYM 3a0e3MeueHHs cepenoBuina icHyBaHHsA. OIiHKa 3aTHOCTI TPYHTIB

yTpUMYBaTH O10pPI3HOMAHITTS CHpusia O OIIHIN SKOCTI ITPYHTIB, MO0 JOMOMOITH
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ocobaM, SIKI PO3pOOJSIIOTH TMOMITHKY, PO3POOMTH BIANOBIAHI Ta CTIHKI 3aX01U
ynpaninHsa. OgHaK J0Ci HEOAHOPIAHICTh IPYHTIB OyJia MEePEmKo010 AJii CTBOPEHHS
MIUPOKOMACIITAOHOI CTPYKTYpH, sika 0e3M0CcepeHbO MOB’I3y€ 0COOIUBOCTI IPYHTY 3
KUBUMU opranizMamu. CydacH1 3HaHHA MPO BIUIMB (PI3UKO-XIMIYHUX BIACTUBOCTEH
IPYHTY Ha 010Ty Ta HasBHI JaHl B MaciiTabl KOHTHHEHTY BIJIKPUBAIOTH ILIAX JI0
Takoi oImiHkW. BpaxoByroum jaemani Oulbllle BU3HAHE 3HAYEHHsI IPYHTIB Ta IXHHOTO
OlOpI3HOMAHITTS 11 HAJaHHS EKOCHUCTEMHHUX IIOCTYT, 3alpPOIOHOBAHUN TIiXi]
BUJIA€ThCS 0araTooOIIIIOYMM 1HCTPYMEHTOM, SIKMM MOXE CIPHUATH BIAKPUTTIO
dbopyMy 1MOA0 HEOOXITHOCTI BKJIIOUEHHS IPYHTIB y MaOyTHI pIMIEHHS IIOAO
NPUUHATTA €KOJOriyHOI noiiTukU. [1{00 panioHanbHO YHPaBISATH IPYHTOM 1
3aXHUIIaTU Horo, Je 11e HeoOX1HO, HeOOXI1THI 3HAHHS MPO CTaH IPYHTY Ta T€, K BIH
PO3BHUBAETHCS 32 MOTOYHOTO Ta MaWOyTHHOTO YHPABIIHHS Ta KIIMATUYHUX YMOB.
310pOBl I'PYHTH 3a0€3eUyloTh €KOCHCTEMHI MOCIyru sikHaiikpame. Hezanepeuni
JIOKa3W TMOKa3ylTh, M0 OOpoOITOK 3emui Ta ypOaHizaiis 3MIHWIA Oarato
BJIACTUBOCTEN IPYHTY, CHPUYMHUBIIKA TOTIPIIEHHS (PYHKIIOHYBaHHS I'pyHTY. Taxi
I'PYHTH HOTIM JE€TrpaayIoTh, 10, IK HACIIA0K, IIKOJAUTh EKOCUCTEMAM Ta iX QyHKLIAM
KUTTE3a0€3MEUECHHS.

Jlerpanariiro rpyHTy MOHa BU3HAYUTH SIK MOTIPIICHHS SKOCTI IpyHTY [1], 1110
MPU3BOJUTH JI0 3HIKEHHS (QYHKIIOHYBaHHS IpyHTY. Lle BKitouae B cebe oOMexeHHs
Ta HAMIWIIOK TOXUBHUX PEYOBHUH, OOMEXKEHY MPOIYyKTHUBHICTh, 3HUKCHHS
BOJI030€PEIKEHHS Ta 3HWIKEHHS CTIMKOCTI JO TMOCYXH Ta €KCTpEeMajbHUX OIaJiB.
Jlerpananisi IpyHTy € YaCTHHOIO Jerpajamii 3emil, ska cama mo co0l € YaCTUHOIO
Jierpaiailii HABKOJIMIIIHLOTO cepeoBuia [2].

bionoriyna nerpanaiiis rpyHTY O3HA4a€ 3HMKCHHS O10JIOT1YHOI aKTUBHOCTI
IPYHTY, IO MOXE CYINPOBOJKYBAaTUCS BTpaTOl OIOpi3HOMAHITTA IpyHTY. Lle
MIPU3BOUTH JI0 3HIKCHHS PIBHSI MiHepai3aiii Ta quxaHHs. J[ocTymHICTh TOKUBHUX
PEYOBHUH 3HIDKYETHCS, & OPTaHIUYHI PEUYOBHHU HAKOMHYYIOTHCS B BEPXHBOMY IIapi
I'PYHTY. BUIBLIICTh TPYHTOBUX MpOILIECIB 1 GYHKIIA KEPYIOThCS IPYHTOBOIO 010TOIO,

Ay’e 4acTO HE OKpPEMHMH BUIAMH Y IpyllaMu, a 4epe3 TICHY B3aEMO/III0 Oaratbox
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pisHux oprasi3miB [3]. Takum uyumHOM, OyAb-siKa 3MiHA O10pI3HOMAHITTS TPYHTY
0e3mocepeIHbO BIUIMBAE HA €KOCHCTEMHI TOCIYTH TPYHTY.

Ha rpyHTtoBy 010Ty B mepuly 4epry BIUIMBa€ 3€MIJICKOPUCTYBaHHS (IO
BH3HAUA€ CTYMiHb ()I3MYHOTO MOPYIICHHS, BHECEHHS XIMIKaTIB, @ TAKOX KUIBKICTH 1
SKICTh OPTaHIYHOTO MaTrepially, TaKOro sK MiACTHIKA). [HTeHCudikalis ClIbChKOTO
rOCTOJIapCTBa HE TUIBKK 3MIHIOE PI3HOMAHITHICTH OKPEMHUX TPYH IPYHTOBOI 010TH,
BOHA TaKOXX 3MEHINYE CKJIQJHICTh TPYHTOBHX XapuyoOBHX MEpPEX 1 TOB’S3aHy 3
rpoMajior0 O6iomacy rpyHToBOi (ayHu [4] 1 Mepexy B3aeMOJli MIX TIPYHTOBUMH
Oaxtepiamu [5]. Takum umHOM, BHOIp HAWOLIBII MIAXOASIIOI TPYMH OpPraHi3MiB-
1HIUKATOpIB a00 BUIIB € HEOOXIAHUM ISl JOCHIKeHHS Olo3axucty IpyHty. Lle
CITIOCTEPEIKEHHS y3TOJKYETHCS 3 OUIKYBaHHSM, 110 3MEHIICHHS (Q13UYHUX 1 XIMIYHHX
BIUIMBIB HA IPYHT MIJATPUMY€E PO3BUTOK PI3HOMAHITHUX YIPYNOBaHb IPYHTOBHX
OpraHi3miB (BKJIFOUAIO4H 301IBIIEHHS YUCEIIBHOCTI Ta 6iomacu). [is 1iboro notpidex
1HUKATOP, SIKKA MIT OM KOHTPOJIIOBATH MPUCYTHICTH (PI3HOMAHITHICTh) 1 KUIBKICTD
KJIFOYOBUX BU/IB 1/a00 PYyHKIIOHAIBHUX TPYN Y IPYHTI.

[HavkaTopu TOBWMHHI TOKa3yBaTH $KI IPYHTH ACTPAAyIOTh 1 4OMYy Ta SKi
3aX0JM MO’KHA 1HIIIIOBATU 1Ji1 30epekeHHs1 ad0 BIIHOBJICHHS IpyHTY. [[ns 1boro
BaXXJIMBa 1H(OpMaIliS MPO TMOTEHIAl IPYHTY y 3B 53Ky 3 WOTrO BJIACTUBOCTSMH Ta
BIUTMBAMH 3E€MJICKOPUCTYBAHHS Ta 3MIHU KIIMAaTy. SIKICTh IPYHTY ONHUCY€E BJIACTUBY
I'PYHTY 3JaTHICTh 3a0e3nevuyBaTH MEBHUM piBeHb (yHKIIN 1 mocayr. Heszmoposi
I'PYHTH BIJMOBIIHO TI030aBJIEH] MEBHOT YACTUHH I11€1 31aTHOCTI.
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AKTYAJIBHICTD TA IEPCIIEKTUBH HAYKOBHUX JOCJIIVKEHb
Y IUTAHHSIX TEXHOJIOT'TI BAPOLIIYBAHHS COI

Misenko Oubra I'puropisaa

JOLIEHT Kadepu POCIMHHUIITBA

Ipuiimak Spociaas OsekcaHaApoOBUY

Magapuenko CraniciaB OyieKcaHAPOBHY

3100yBayi OCBITHHO-HAYKOBOTO PiBHS

JoKTOpa (pistocodii 3a creniaibHICTIO

201 Arponomis

[TonTaBchkuii ep>KaBHUM arpapHUil YHIBEPCUTET

m. [lonmasa, Yxpaina

Y cydacHOMY pOCIMHHHMIITBI COS — OJHAa 3 HaWOUIbII MOIIMPEHUX

CLIbCHKOTOCTIONIAPCHKUX KYJIBTYD, KA I[IHHA BUCOKMM YMICTOM OUIKY Ta POCIUHHO1

oiii. 3a XapakTepoM BHKOPHCTAHHS — II€ YHIBepcaJibHa KyibTypa. Bona Bimirpae

BAXKJIMBY POJIb Y CUIBCBKOMY TOCHOJAPCTBI, XapyoOBii, TEXHIYHIA MPOMHCIOBOCTI,

KOPMOBHpPOOHUIITBI Ta MemuiiHi [5]. HaciHHg coi xapaKTepu3yeThCcsi BHCOKOIO

MO’KMBHICTIO. 3arajioM y HaciHHS MicTUThCs 38—44 % Oinky; 18-23 % omii; 25-30 %

BYTJICBO/IIB, a TAKOX (PEPMEHTH, BITAMIHHU, MiHEpaJIbHI peUOBUHU [4].

OOcsiru  BUpOOHHUIITBA COEBOTO 3€pHA B CBITI MOCTIMHO 30UIBIIYIOTHCA. 3a
ocTaHH1 15 pokiB criocTepiranacs Taka nuHamika Bijg 108,4 no 189,5 man. 1. [1].

[ToTpiOHO 3a3HAUMTH, IO BAaroMHl BHECOK Yy PO3BUTOK I1HTEHCUBHHX

TEXHOJIOT1M BUPOILYBaHHS, MiABUIICHHS PiBHA €()EKTUBHOCTI CUMOIOTHYHOI (pikcarii

a30Ty 1 MOJAbIIOT MepepoOKH cOi 3poOMM Takli BUEHI YKpaiHUM Ta OJUKHBOIO

3apyoixoks: A. O. babuy, B. @. Ilerpuuenko, A. K. Jlemenxko, B. 1. 3aBiproxin, B. I1.
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[Tatuka, B. M. XKepe6ko, B. @. bapanos M. {l., llleBnikos, II. E. ['y6anoB i 6arato
1HIIMX HAayKOBIUB [4]. Ane, B YKpaiHi, cepeHs] BpOKalHICTh 3aJIUIIAETHCS MEHILIOIO
3¢ 2,2 T/ra 1 HHM3Ka MHTaHb MO YJAOCKOHAJIEHHIO aJIallTOBAHOI TEXHOJOTIi
BUPOIIYBaHHs COi, IlIe 3aJUIIAIOTHCA HeBHpimeHuM [3]. A moTpeba B OTpUMaHHI
O1IBIIMX 0OCATIB BUPOOHUIITBA O0OOBUX KYJIBTYP 3 KOKHHUM POKOM 30UIBIIYETHCS,
TaK SIK — 1€ eKCIIOPTOOPIEHTOBAHI KYJIbTYpH [2].

[lepen YkpaiHoto, SIK CUTBCHKOTOCTIOAAPCHKOIO JEP>KAaBOIO B MPOILIECI PO3BUTKY
BUHUKAE P BaxIMBUX TpoOiemM. OjHI€0 3 HHU3 € MOUIYK KYJIbTypu, sika O
3a0e3medyBajia HACENICHHS OCHOBHMMH 3aco0aMu i iCHyBaHHS, TOOTO Oyna
yHIBEpcaJibHOIO [8]. 3HAUHE MICIIE cepell TAKUX KYJbTYp 3aiimae cos. SIK 1 KOXHa
0000Ba KyJbTypa BOHa XapaKTEpU3YIOThCS MIABUIIEHUM BMICTOM MOBHOILIIHHOTO
Oinka. Came 3a0e3leyeHHs] HACENEHHs IOBHOLIHHUM OLIKOM 1 € OCHOBHUM
3aBJaHHSIM Xap4yoBOi MPOMHCIOBOCTI. TOMy COSI BHKOPHCTOBYETBHCS SIK XapuoBa
no0aBka 110 0aratbOx MPOJAYKTIB XapuyyBaHHS, TaKuX SK: Macjo, kedip, coeBuid
MalTeT, KOHAUTEPChKI Ta 1HINI BUpoOW. BoHa MIHUPOKO BUKOPUCTOBYETHCA Y
BUT'OTOBJICHHI KOBOac, XJI1000yJIOYHMX Ta MakapoHHHX BUpoOiB. KpiMm Toro BoHa
BUKOPUCTOBYETHCS Y MUJIOBApHIH 1 JlakopapOHii MpoMHUCIOBOCTI [6].

Jly’Ke BaXXJIMBHM € Te, 1110 COEBA OJIiS 33 Xap4YOBOIO IIHHICTIO HAOIMKAETHCA 110
COHSIIITHUKOBOI, a 1€ JI03BOJISIE YaCTKOBO 3MEHIIMTH TOCIBU COHSIIHHKY, Ki 3apa3s
3aiiMaroTh Ay>K€ BEJIMKI IUIOII, 1110 HETaTUBHO BILJIMBAE HA IPYHT [3].

Cos Bifirpae JOCUTh BAXIJIMBY POJIb y TIOTIOBHEHHI PECYPCIB IPYHTOBOTO a30Ty
[7]. 3a paxyHok OiosioriyHoi (ikcarii a3oTy OyJIbOOUYKOBUMH OakTepisiMU, IO
YTBOPIOIOTHCS Ha KOPEHsX, BOHA (PiKCye 3a BHCOKOTO piBHA BpoxaitHocTi 150-180
Kr/ra azoty [9], uum 3abe3neuye cBoro moTpedy Ha 60-80%, 3anmumiaroyu 3HAYHY
KUIBKICTh HOTO B IPYHTI, TOMY € OJTHUM 13 KpallluX NONEePEeIHUKIB y CIBO3MIHI [2].

B VkpaiHi € MOXKJIHUBICTH MIOPIYHO BUPOOIATH 2,5—3 MITH. T COEBUX 0001B 17151
3aJIOBOJICHHSI BJIaCHUX TOTpeO Ta (OpMyBaHHS EKCIOPTHUX pecypciB [8]. Marouu
yuMail 3€eMeJIbHI Ta JIIOACHKI pecypcH 1 BEIUKHM pErioH, CHOPUSITIUBUN IJis
BHUPOIIIYBAaHHsS COi (COEBHI TMOsC), HAIIa JepikaBa MOXKe€ OyTH HaWMOTYKHIIIUM

BUPOOHUKOM IIi€i KyJIbTypH B €Bpori [8].
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B Vkpaini € HeoOXigHI TIPYyHTOBO-KJIIMATU4YHI YMOBHU JJisi BUPOIIYBaHHS
BITYM3HSHUX BHCOKOMPOAYKTUBHHUX COPTIB CO1 3 MOTEHIIANIOM ypoxaitHocti 3,5—4,5
T/Ta, K1 HE TIOCTYIAIThCA 3apyOoikHUM copTaM [4]. Po3paxyHku 1 mepeoBUi JTOCBII
CBiT4aTh, IO BUPOIIYBaTH COI0 B T'OCTOJAPCTBAX JOIUIBHO HA TUIONI HE MEHIIE
150-200 ra [5]. e mae MOXIJIMBICTb BIIPOBAIUTH I1HTEHCHUBHY TEXHOJIOTIIO,
e(eKTUBHO 3aCTOCOBYBATH Cy4YacHI KOMIUIEKCH MAIIIMH a OTXKE, OJICPKYBAaTH BUCOKI
BpoOXkai [6].

Coro MoOXHa ycHmimHO BUpolnyBaTH B 30H1 Jlicocremy; mMiBHIYHOTO,
LEHTPAJIBHOTO 1 MBAEHHO-3axigHor0 CTemy; B JTiCOCTENOBHX paiioHax; Ha [lomicci Ta
3pouryBaHux 3emiisix miBaeHHoro Cremy [2]. B 11bOMy perioHi MOXKHa BXKe
HaWOIMKYMMU POKaAMU PO3IIUPUTH TIOCIBU KyJIbTYpH 10 1 mMiH. ra [3].

Ha cydacHoMy eTani po3BUTKY CLIBCHKOTOCHOJAPCHKOIO BUPOOHMIITBA OJIHIEIO
13 TOJIOBHUX MPOOJIEM arpapHOro CEKTOPY €KOHOMIKHM YKpaiHU 3aJIMIIAETHCSA ICTOTHE
30UTbIIIEHHS 1 cTab1mi3allis BUpOOHUIITBA 36pHOOOOOBUX KYIBTYp, 30KpeMa Coi, siKa €
OCHOBHUM JIKEpPEJIOM 30aJJaHCOBAHOTO 3a aMIHOKHMCIIOTHHUM CKJIQJIOM 1 BMICTOM
€KOJIOT1YHO YUCTOTrO OLIKA.

3aBasku  azoTdikcarii cosi MOXE 3HAYHOIO Mipol abo0 HaBiTh ILJIKOM
32JI0BOJILHUTH CBOIO TTOTpeOy B a30Ti [1]. He3Bakaroun Ha 4nclIeHHI HAyKOB1 pOOOTH
10 BHUBYCHHIO Ol10JIOTIYHHUX OCOOJMBOCTEH Ta TEXHOJOTii BHUPOIIYBaHHS COi, 3
PO3BUTKOM CEJICKI[ii TIepe] POCIMHHHWIITBOM TIOCTAlOTh HOBI 3aBAaHHS IIOJI0
YIOCKOHAJIEHHS COPTOBOI arpOTEXHIKH IT1€T KyIbTYypH [5].
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OIIIHKA BILIMBY PI3HUX KOHIEHTPAIII MIHEPAJII30BAHOI
MJIACTOBOI BOJIY HA TIPOPOCTAHHSA CIIOP 35YJHUKIB MUJIbHOI
I'OJIOBHI ITPOCA

Camoitiiik Mapuna CepriiBHa

JIOKTOP €KOHOMIYHUX HayK, TIpodecop

Anuyenko Okcana IOpiiBHa

KaHJIUJAT CUTLCHKOTOCTIONAPCHKUX HAYK, TOIIEHT
[TontaBchkuii ep>kaBHUM arpapHUil YHIBEpCUTET

m. Ilonmasa, Yxpaina

MinepanpHa TmTIacToBa BOJAa €  OCHOBOIO  €KOJOroOEe3NMeyHOro  Ta
pecypco30epiraroyoro  KOMIUIEKCY — arpoXiMIiYHHUX — 3aXOJiB  IMOJAO  KOHTPOJIIO
¢diTocaHITapHOTO CTaHy CUIBCHKOTOCIIOJAPCHKUX TOCIBIB Ta  PETyJIIOBAaHHS

KOPEHEBOTO JKMBJICHHS POCIWH. 3BIJCH, MOCTa€ HEOOXIAHICTh Y MOAAIBIIOMY
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PO3IIMPEHH] I[LOTO JOCHIKEHHS, 30KpeMa BUBYEHHS (DYHTILMIHUX BIACTUBOCTEH
MIHEpaIi30BaHOI IUIACTOBOI BOJM, @ TOMY TOJOBHOIO METOIO IIi€i poOOTH CTajo
JTOCITDKEHHST (QYHTIUIHAX BJIACTUBOCTEM MiHEpalTi30BaHOI IUIAaCTOBOI BOJM Ha
mociBax mpoca [1].

VY nocaimpkenHi Oylnu BUKOPHCTaH1 MiHEpaIi30BaH1 IJIACTOBI BOJM [ JTMHCBHKO-
Pozbumiscbkoro poaosuiiia. MinepaiizoBaHa macToBa Boja Mictuia 10 3 % HadTw,
a TOMYy B TIOJIbOBUX yMOBaX CIIOYaTKy NPOOM YaCTKOBO BIJCTOIOBAIUCS, a
OCTATOYHUH 1X PO3MO/LI 3/1ICHIOBABCS B J1a0OPATOPHUX YMOBAX.

Y mporieci IOCTIKEHh BUKOPHUCTOBYBAIHMCS TaKli METOAW SIK: TIOJBbOBUH,
Ta00paTOPHUI Ta CTATUCTUYHUI.

[IpoTsirom ocTaHHIX POKIB OYJIM MPOBEACHI JOCIIKEHHS 111010 BCTAHOBJICHHS
(GYHTIIUIHUX BIACTUBOCTEH MiHepami3oBaHoi 1uiactoBoi Boau (MIIB). 3okpema
3MIMCHEHO OLIHKY BIUIMBY pi3HUX KoHIeHTpamiii MIIB Ha mnpopoctanHs crop
30yIHUKIB TWIBHOI ToJioBHI mpoca (Sphacelotheca panici mileaceae (Pers)).
AHa3yl0un o/iepXkaHl J1aHi, MO>KHA 3pOOUTH BUCHOBKH MPO T€, 110 MiHEpalli30BaHa
IJIaCTOBA BOJA JIOCUThH €(DEKTUBHO MPUTHIUYE MPOPOCTAHHS CHOP 30yAHUKIB MUIBHOT
TOJIOBHI Mpoca B OyAb-sIKUX ii KOHIEHTpauisxX. [I[pakTH4HO Maifke y BCIX pO3YMHIB
okpim MIIB 15 % (89,7 %), MIIB 20% (70,5 %) ta MIIB 25 % (85,4 %) ueii
nmoka3HuK 0yB He Hikue 90 %.

HaiiGinbm egextuBHMMU BUsiBUIMCS KoHueHTpanii MIIB 100 % ta MIIB 60
%. Ha mux Bapiantax mociigy OyJo OTpHUMaHO MPUTHIYCHHS MPOPOCTAHHS CIIOP
30yIHUKIB MUJIBHOT TOJI0BHI TIpoca 98,3 % Ta 98,8 % BiaMOBIIHO.

HactynHum eTanmoM Hammx JOCHIIXEHb OyJ0 BCTAHOBJIEHHS J1a00OpaTOpPHOI
CXO0XOCT1 HacCiHHS Tpoca copTy XapkiBcbke 56, ske Oyno ob6poonene MIIB piznoi
KOHIIeHTpallii (B po3paxyHky 20 Ji/T HaciHHs) Ta poTpyroBadeM Cymi-8 (2 % c.m.) (y
po3paxyHky 2 kr/T + 10 nm Bomu). Kpim Toro, Bu3Hauaam CXOXKICTh HACIHHS IMpoca
micinss o6pooku MIIB 1 mporpyroBaueM 3 TOMJIEHHAM (HACIHHS BUTPUMYBAjid B
1e0(GaHOBUX MaKeTaxX MPOTITOM 3-X TOJUH).

VY pe3yabTaTi BCTAHOBJICHO, IO MPAKTUYHO BC1 KOHIIEHTpAIli MiHEpaIi30BaHO1

IJIACTOBOI BOJIM HE BIUIMBAIOTh HA MPOPOCTAHHA HACIHHS Mpoca. CXOXKICTh HACIHHS
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nmpoca Oyna 3HWXKeHa Ha 2 % IO BIJHOIICHHIO 0 KOHTpoJto y BapianTi 31 100 %
koH1eHTpatieo MIIB, y BCiX iHITUX — CX0XKICTh 00pobIeHOr0 HaciHHs Oyina Oiniblie,
HI’K Ha KOHTPOJTI.

AJe micas TOMJIEHHS HaciHHs mpu 00poOiTky ix MIIB Biamiuanu HeraTuBHUN
BIUIUB Ha cxoxicTb. Hampuxnan, y Bapianti 3 MIIB 70 % xonuentpauii (mpu
TOMJICHH1) CXOKICTh HAaCIHHS OyJia HUK4e KOHTPOJIbHOI Ha 7 % (94 % Ha KOHTpOJI1 Ta
87 % y BapiadTi). BcraHOBIEHO TakoX 1m0, 00poOiTOK mpoTpyroBauem Cymi-8
3HAYHO 3HUXKYE CXOXKICTh HACiHHS mpoca (66 % npotu 94 % Ha KOHTpOIIL).

MinepanizoBana IjlacTOBa BOJa — JOCTaTHBRO BIJJOMa PEUYOBHHA IS
OTPUMAaHHS CHHEPTHYHUX CYMIIIOK, a TOMYy OyJI0 BUpilIeHO BUBUWTH BB MIIB
PI3HMX KOHIIGHTpalliid y cyMiill 3 nporpytoBadeM Cymi-8 Ha MPOPOCTaHHS HACIHHS
mpoca copTy XapKiBcbke 56, 3apakeHe CropaMy MUJIbHOI TOJI0BHI. J{Jis IIbOTO YncTe
HACIHHS Mpoca 3apakaliy criopaMu 30y HuKa 1i€i xBopoou (1 r crop Ha 1 T HaciHHS).

[Ticnst uporo 3apakene HaciHHs npoca o0poOsin MIIB pi3Hux KoHIEHTpallii
ta MIIB y cymimi 3 nmporpyroBauem Cymi-8.

KinbKicTh pociivH mpoca Ha JOCHIIHUX JUISHKAaX Oylia HeBeluKa (iX 4ucio B
cepeaHboMy nopiBHIOBasIO 30 miT.). Ile MOXXHA MOSCHUTH SIK HU3BKOIO CXOXKICTIO
HACIHHS MPOCA, TaK 1 HU3bKOIO BOJIOTICTIO IPYHTY HA MOMEHT IOCIBY KYJIbTYPH.

[IpoTe, sk cBigYaTh AaHi, HaBeAeHI B TaOiuUIll 4, HAMMEHINE YHCIIO POCIIHH
nmpoca OyJ0 BIAMIYEHO Ha JUISHKAX 3 BUKOPHUCTAHHSIM MpoTpytoBaya Cywmi-8 3i
3HIDKEHOI0 HOPMOIO BUKOpHUCTaHHs mpenapary 1 xr/T —19,6 mr. Ilpu Bukopucransi
npenapary Cymi-8 y cymimi 3 MIIB 50 % ta MIIB 25 % koHueHTpartlii KiIbKICTh
pOCIMH mpoca Ha [AUIsHKax Oyna Ouibllie B cepeaHboMy Ha 4 Ta 5 pocCiuH
BIJITTOBIJTHO.

['OTOBHUM TIOKa3HMKOM TIPM BUKOPUCTaHHI OyIb-SIKOTO TIpemapary €
NPOAYKTUBHICTH JOCIHIKYBAaHUX POCIHMH a0 X MOKa3HUKH BpoxaitHocTi. OO6poOka
MIHEpaTi30BaHOI0 TUIACTOBOIO BOJIOI0 HACIHHSA TIpOca JESIKOI0 MIPOI0 3HUXKYE
YpaXEHICTh POCIUH MUJILHOIO TOJOBHEI. HalOubllle MpUrHiYeHHsT CroCTepiraaocs
y BapianTi 3 BukopuctanusM MIIB 25% xonmentpariii Ta MIIB 25 % + Cymi 8 (1

Kr/T). KinbkicTh ypakeHMX pOCIMH Ha LUX BaplaHTax JO0CHiay B CEpEeIHbOMY
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cranoBuina 0,3. Ha npoaykTuBHY KyIIMCTICTh Mpoca HaiOuibiie BrummBana MIIB 50
% (TOMJICHHS), SIKa T ABUIIIJIA TPOTYKTUBHY KynucTicTh 10 1,5, a MIIB 25 % — 1,4.
Kpim npoaykTuBHOi KyuuctocTi Bukopuctanus MIIB 50 % (TomieHHs) BILUTUHYJIO
Ha macy 1000 nacinug, a came oTpuMano 6,96 r nmpotu 6,94 T Ha KOHTPOTI.

VY pesynbTaTi ONpOBEACHHS KUIBKOX cepii J1abopaTOpHUX EKCIEPUMEHTIB 3
BUBUCHHS BIUIMBY MIHEpai30BaHOI IJIACTOBOI BOJM Ha MPOPOCTAHHS TENOCHOp
rpu6iB, 1m0 € 30yIHMKAMH TBEPAOi CAXKU MIICHUI Ta JIETIOYOi CaXXKH Mpoca,
BUSIBJICHO 3HA4YHUN (QYHTITOKCMYHUN edekr. MiHepanizoBaHi IIJIaCTOBI  BOJHM
MOPYIIYBAIA TMPOLIEC MPOPOCTAHHS CIOpP y BEJIMKOMY IHTEpBall KOHIIEHTpalii, a
came: Bix 15 % mo 100 %. Ilpu 1boMy BiJICOTOK MPUTHIYEHHS NPOPOCTAHHS

teniocnop 3poctas Big 90 % 10 98 %.

Cnucoxk BUKOPHUCTAHOI JiTepaTypu
Xomko /1., M. PeBa u M. PeBa. [1nanToBast Bojga HEPTIHBIX MECTOPOKICHUMN
KaK THAPOMHUHEPAIIbHOE ChIphe. BecTHMK KHEBCKOr0 HAIIMOHAIIBHOTO YHUBEPCHUTETA

umenu Tapaca llleBuenko. I'eonorus 4, Beim. 75. 2016. C. 77-81.

JOCJIITZKEHHA METAHOBOTI'O 36POIKYBAHHS IITAIIKMHOI'O
HNOCJIAY TA EHEPTETUYHOI KYJbTYPU MICKAHTYCY
T'I'AHTCBKOTI'O (MISCANTHUS GIGANTEUS)

laaunubka MLA.,

K.C.-T. H., IOEHT KadeIpu eKoJIoTi, 30a1aHCOBAHOTO
NPUPOAOKOPUCTYBAHHSA Ta 3aXUCTy NoBKULsA, [TTAY
Hectepeubr Makcum,

3BO 4 kypcy cnemianbHocTi 101 Exonorisa [TJIAY
m.Ilonmasa

Haii611p11 akTyalibHOIO MPOOIEMOIO Tij] 4ac KOCYOCTpaTHOro 30pOKyBaHHS €
nia0ip pamioHaIbHOIO CKiIaay cyocTpaTy. Tak, CTpYKTYpHHMIA ckiaz cyOcTpary, SKuid
MOJA€ThCA Ha (pepMeHTalllf0, TOBUHEH BIAMOBIAATH BUMOTaM, sIKi omucaHi B Po3mim

2. OCHOBHHM JIMITYIOUUM MapaMeTpoM, 0COOJIMBO, MPU 30pOJKYBaHHI MTAIIMHOTO
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nociiay € noTpuManHs criBBinHOIIEeHH C:N Ta BMICTY CyX0i OpraHiuHOi peYOBHHH,
AKa MIOOA€TbCA JACCTPYKIII Ta MOJanblIoMy (EpPMEHTAaTUBHOMY TMEPETBOPEHHIO
acolfiamiero MIKpoopraHizMmiB. Sk OyJlo TmMoOKa3aHO , palioHATBHUNA TIO0Ip
KOMIIOHEHTIB CyOCTpaTy MNPHUIIBHAILIYE BUXIA IpoIecy OpOMdiHHA B CTalllOHApHUN
PEXUM TpU 3alycKy, 30UIbIIye BUX1J Olorasy Ta BIANOBIIHO OiOMETaHy B HbOMY,
3HIDKYE TEMIIEPATYPHUI PEKUM IIPOILIECY.

OxpiM BH3HAYEHHS PALIOHAIBHOTO CIIBBIJIHOIICHHS IIEII0JI030BMICHOTO
KOCyOCTpaTy J0 MOCIIiY, aKTyaJIbHUM 3aUIIAEThCS MiA01p aJbTepHATUBHOTO BUIY
POCIMHHOTO KOCYOCTpaTy, SIKHA MOXKE€ CTaTH pPIBHOIIIHHOIO 3aMIHOIO BiIXO0JaM
KYKypyZA3H, IO 3a3BHYaii BUKOPHCTOBYIOThCS. [Ipym BHKOpHCTaHHI albTepHATHBHOI
LEJTF0JI030BMICHOT CUPOBUHU MOJKJIMBO BUBUIbHEHHS 3eMeIb
CLICHKOTOCTIOAAPCHKOTO MPU3HAYEHHS M1/l Xap4yOBl KyJIbTYPH, a BIIXOIHU KyKYpyA3U
B TAKOMY BHUIIaJIKy MO>KHa BUKOPUCTOBYBATH SIK KOPM JIJIsi TBAPHUH.

[TinGip kocyOcTpaTy Ta BH3HAUCHHS PAIiOHAIBHOTO  CITIBBIIHOIICHHS
KOCyOCTpaTy Ta MOCHiAYy AAcTh 3MOTY HIABUIIUTH IIBUAKICTH NEPEPOOKU MOCIHINY,
3HU3UTH BUTPATH CUIBCHKOTOCHOAAPCHKUX KYJIbTYp Ta 3JEHIEBUTH BHUPOOHUITBO
6iora3y 3a paxXyHOK 3MEHIIICHHS BUTPAT Ha JOCTaBKY LIEIIOJI030BMICHOT CHPOBUHU Ta
3MIHU TTapaMeTpiB MPOIECY OPOIHHS B1IXO/I1B NTaXiBHUIITBA.

Bci BumieHaBeneHi (hakTOpu TO3UTHBHO BIUIMBAIOTh HA EKOHOMIYHY Ta
€KOJIOTIYHY CKJIQIOBY TEXHOJOrli KOCYOCTpaTHOro 30pOJKyBaHHS  BIJIXO[IB
NTaxiBHUIITBA. METOI MOCHIDKeHb JaHOTO pO3JUTy € BHU3HAYEHHS BIUIUBY
IEJTF0JIO30BMICHOT CHUPOBHHH PI3HOTO MOXOKEHHS Ta CKJIay, SIK KocyOcTpaTy, Ha
Mpolec OJiep>KaHHs Olorady Ta BMICT METaHy B HbOMY IMpH OpOJIHHI NTAIIMHOIO
MTOCTI Y.

JInst 1OCSATHEHHS TMOCTaBJIE€HOI METH B NPOLECl JOCIIKEHb BUPILIYBajlu
HACTYIIHI 3a]1a4i:

— JOCIIIUTH BIUTUB KYKYpY/A3U, KOHOIUI, O4YE€pPETy Ta IMarepoBUX BIIXOIIB, K

KOCyOCTpaTy Ha MpolIeC oJiepKaHHs 010ra3y 3 MOCIiy NTaxiB;
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- BU3HAYHUTH pAIliOHAJIbHE CITIBBITHOIICHHS CHUPOBHHH (IICJIFOJIO30BMICHHIMA
KOCyOCTpaT/mocimia) sl 0OpaHux JHKEpes KOCYOCTpaTiB Il MaKCUMaJIbHOTO
BUXO/y 010razy Ta BMICTy METaHy B HbOMY.

PosrissHeMo mporiec  aHaepoOHOTO 30pO/KYBaHHS THOIO CBHHEH Ta

MicKkaHTyca. ¥Y Tabumin 3.5 HaBeIeHO O10XIMIUHY XapaKTepUCTUKY MICKaHTYCA.

Ta6nuis 3.5 — bioxiMiuHa XapaKTEPUCTHKA MICKaHTYCY

XapakTepucTuka [Toka3nuk, %
Lemrono3a 41,70-53,60
JlirHin 20,13-23,81
IlexTo3auu 18,57-25,33

YMOBH A0CTITY:

— PO3MIp YACTHHOK MICKaHTyca — 2-5 cMm;

— CITIBBIJTHOIIIEHHS THOIO CBUHEU /10 MICKaHTyca CTAaHOBUTH 16 KT : 2,5 KT;

— pobounit 06’em GiopeakTopa — 60 11 (3aBaHTakeHHS cupoBUHOIO 32,5 kT (10
KT Boja)) ; 54

— Temneparypa cranoBuiia 37 °C (Me30(UIbHUN PEXKIM);

— 00’eM BUpOOJEHOTO METaHy Ta Oilorasy BUMIPIOBAIM KOXKEH JEHb; —
TPUBAJICTh Aociny — 14 aHiB.

Ha pucynky 3.5 300pakeHO 3aJIeKHICTh 3MIHM KOHIICHTpAIlli MeETaHy,
OTPMMAHOIO B TMpoIeci aHaepoOHOro 30pOPKYBaHHS MTAIIMHOTO TMOCHIAY Ta

MICKaHTYyca, NpoTsrom 14 gHiB.

Pe3ynbTaT XIMIYHOTO aHamizy BIAMOBIIHUX CYOCTpaTiB 3a CKJIAJOBUMH
KOMIIOHEHTaMu (BUCOKuM BMicT HiTporeny Tta Husbkuii BMicT KapOony s
NTAIMHOTO TOCHIy Ta TPOTWIEKHA CHUTYyallis IS MICKaHTYCY) JTO3BOJIWIH
3aMpONOHYBATH 1X BUKOPUCTAHHSA Y BUIUIAAI KOMOIHOBaHUX CyMmilied. 3aBIsKU
KOMOIHYBaHHIO MOXKHa JOCSTaTh ONTHMAaJbHOTO cmiBBigHOWEHHS KapOony 10
Hitporeny (30:1), 1, sk Hacmifok, oTpumaTu Oiunbmuid Buxij Oiorasy. IIporpama
JTOCHIIDKeHb Tiepefdaydaia MPOBEICHHS TPhOX EKCIIEPUMEHTIB, B XOJl SKUX 13
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cyOCTpaTiB OpraHiYHOTO TOXO/DKEHHS Ha OCHOBI YHCTOi BETETATUBHOI MacH
MICKAaHTYyCY, NTAIIMHOTO MOCIiAY Ta iX CyMilIi y criBBiAHOIIeHH] 1:1 Oynu oTpumani
3pa3ku Oiorazy

BuainenHs ra30Boi CyMillli TOYanocs BXKE HACTYITHOI TOOW MiCIsT MOHTaXY Ta
3aBaHTAXKEHHS JOCIIIHOI ycTaHOBKHU. JIoOyTOK O10ora3y BiJ3HAYaBCS II0I00M.

PesynbraTu nmocnimpkeHb J03BOJMIM moOyayBaTu miarpamy (Puc. 1), ska
MiATBEPKYE MPUITYIICHHS MO0 OUTBIIIOT0 BUXOAY 0iorasy 3a yMOB TO€THAHHS Y
MYJIBTUCYOCTpaTHIN CyMiIlli KOMIIOHEHTIB POCIUHHOIO Ta TBAPUHHOIO MOXOJIKCHHS,
10 JoroMarae oTpumartu criBBinHomeHHs: KapOony no Hitporeny nopisaroe 30:1 B

OpraHIYHOMY CEPEIOBHILI, K€ MIITAEThCA Ol0pepMeHTallli.
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® MickaHTyc B [JtamuHui TOMeT CyMil MiCKaHTyCy Ta NTAlIMHOTO TIOMETY

Puc. 1. /lunamika 3a/1e;KkHOCTi BUAiJIeHHs1 0i0ra3y Ha OCHOBI CyMICHOT0O
30pO:KyBAaHHHSI NTAIIMHOIO OMETY TA MICKAHTYCY
3rimno Puc. 1 MoxHa KOHCTaTyBaTH, IO B MEPIi JIHI JOCIITY TOCSTAETHCS
HaWBHINA KOHIICHTpAIlii METaHy MpHU aHaepoOHOMY 30pODKYBAHHS MTAITMHOTO
MMOMETY Ta MickaHTyca Oyna Ha 1-3 aeHs mociiay, Ta cranoBmiia 58 %.
Bongnouac, mpoTAroM IMM’ATHIGHHOTO  E€KCIIEPUMEHTY  CIIOCTEPITAEThCS
BUJIUICHHST HaWO1IbIIOr0 00’eMy Oiorasy y BapiaHTI MYJIbTUCYOCTPATHOIO CYMIIIIl
(nTammHuii nmomer Ta  MICKaHTyCy) Yy TOpPIBHSHHI 3 OJHOKOMIIOHEHTHHUM

30pOIKyBaHHSAM CYOCTpATIB.
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Po3ain IV.
3MIHHU KJIIMATY TA IX HACJIILIKHA IJISA ITPUPOJTHUX EKOCUCTEM.

CYUYACHUM CTAH 3ANIOBIJTHUX TEPUTOPIM I OF'E€EKTIB YKPATHU

Juvenko Oxcana IOpiiBHa

KAaHJIUJAT CUIbChKOIOCIIOAAPCHKUX HAYK, TOLIEHT
Tposin bornana MukoJsiaiBHa

3BO 101 Ekoznoris

[TontaBchkuii ep>KaBHUM arpapHUil YHIBEPCUTET
m. [lonmasa, Yrpaina

Tema 3anoBigHUX TEpUTOPI YKpaiHM € TOCUTh aKTyalbHOIO B KOHTEKCTI
OXOpPOHU MPUPOJU Ta 30epeKeHHs O10p13HOMAHITTA B YKpaiHi. 3aroBi/iHI TEPUTOPII €
BOXJIMBUMH JUIsI 30€pEXKEHHS YHIKAJIbHUX MPUPOAHMX EKOCHUCTEM, a TaKOX €
MOKa3HUKOM CTaHy HAaBKOJIMLIIHBOI'O CEpPEJOBHUIIA Ta €KOJOIIYHOI CTIHKOCTI KpaiHH.
YMoBH BiiiHM B YKpaiHl 3HaYHO YCKJIAQJHWIM CTaH Ta NpoOJeMH, IMOB'sS3aHl 31
30epeKEeHHsAM 3amoBIAHUX Teputopid. Ha THMuYacoBO OKyNOBAaHHUX TEPUTOPIAX,
3okpema B Kpumy Ta Ha JloHOaci, BiOyBaeTbCsl HE3aKOHHA MisJIbHICTh, SKa
MPU3BOJUTH 1O 3HUIIEHHS Ta Aerpafauii NpUpPOJHUX €KOCHUCTEM, B TOMY YMCII U
3aMoBIAHUX ~ Teputopiii. TakoXk ICHYIOTh NpOOJEeMH 3  BIJHOBJICHHSIM Ta
PEKOHCTPYKIIEIO ICHYIOUMX 3alOBIJHUX TEPUTOPIM, 30KpeMa, BHACIIIOK Opaky
(diHaHCcyBaHHs Ta Hee(PEKTUBHOI pOOOTH OpTaHiB JepKaBHOI BiIaau [1].

Metoro mnpoOieMaTuKy € BH3HAYEHHS CTaHy Ta MpoOJieM, MOB'S3aHUX 31
30epeKEeHHSIM 3aMoBIJIHUX TEPUTOPIM YKpaiHM B yMOBaXx BiilHM, a TAKOX BHUSBIICHHS
MIEPCIICKTUB PO3BUTKY ITUX TEpHUTOpId. s MOCATHEHHS IIl€i METH HEOOX1THO
MPOAHAI3YyBaTH CTaH HAsABHUX 3alOBIAHUX TEPUTOPIHA, BCTAHOBUTU (AKTOPH, SIKI
HEraTHBHO BIUIMBAIOTh HA iX PO3BUTOK Ta 30€pEKEHHS, Ta 3alpPOINOHYBATH MOXKIIUBI
IUISIXY X BUPIIICHHS.

VYkpaina mMae Oaraty NMpUpOJHY CHAJIIUHY, Ky 30€piraloTh Ta OXOPOHSIOTh

3amoBiHI TepuTopii. 30Kkpema, y Hamrii kpaidi € 10 HamioHaATBPHUX TPUPOTHHUX
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napkiB, 19 3amoBigaukiB Ta Outbme 500 MPUPOTOOXOPOHHUX TEPUTOPIN PIZHOTO
PiBHSIL.

30KkpeMa, y 3amoBiHMKaX Ta HAIlOHAJIBHUX MapKax, fKi po3TalioBaHi Ha
TUMYacOBO OKYIOBAaHUX TEPUTOPILX, 3HUKIM Maibke Bci 3Bipi Ta mnraxu. Ha
TEPUTOPIAX, SAKI KOHTPOJIIOE YKpaiHa, CHOCTEPIraeThCcsi 30UIBIICHHS MPOMHUCIOBOT
TISUTBHOCTI Ta PO30OPEHHS 3eMelib [2].

[Tpote, € MO3UTHBHI 3MiHH, a caMe Te, 0 YKpaiHa npueananachk 10 KonseHii
npo OlOopi3HOMaHITTS Ta 3000B's3amach 30epiraTd Ta BIATBOPIOBATH IPHUPOJIHI
eKOCHCTEeMHU. Ypsia 3AaiiicHIOE il moa0 peanizamii 1iei KoHBeHIii Ta moKpameHHs
YMOB J1JIs1 30€peXEeHHS 3aM0BITHUX TEPUTOPIH.

Takox BaXJIMBUM € 3aJIy4€HHS TPOMAJCBKOCTI A0 Mpolecy 30epeKeHHs Ta
PO3BUTKY 3aIoBiIHUX TepuTopii. [Ipupona mMae OyTr AOCTYIIHOIO JIsl BIJBITyBaHHS,
aJie He 3a PaxXyHOK 11 3HUIICHHS.

OTtxe, 30epekeHHS 3aloOBIJHUX TEPUTOPIM € Haa3BUYAHO BAKIMBUM
3aBIaHHAM Ui Y Kpainu. He3Baxkatoun Ha TPYIHOII, 3 SKUMH TOBOJUTHCS 31TKATHCS
3alOBIIHUM TEPUTOPISIM B YMOBaX BiiiHM, YKpaiHa T[OBUHHA MPOJOBKYBATU
3M1MCHIOBATH 3aX0JIM IIOJO iX 30€peKEeHHs Ta PO3BUTKY. BaximBo po3po0iasiTH HOBI
METOJIM Ta TEXHOJIOT1i OXOPOHM MPUPOJM Ta 3aIy4aTd JI0 LBOTO MPOLECY SKOMOTa
OlsbLIe JTIOEH.

VYkpaiHa Mae BEJIMKUI MOTEHLIA Y PO3BUTKY €KOTYypU3MY, IKUH MOXE CTaTH
JDKEpEJIOM JI0OXOAY Ul MICLEBMX TpoMaJ Ta CHPUATH 30EpEeKEHHIO TMPUPOIM.
BaxnuBo po3BuBaté 1H(QPACTPYKTYpy Ta NOCIYTHM Ha 3alOBIAHUX TEPUTOPISX,
3abe3neuyroun Oe3neky Ta KoMpopT BiJBiAyBauiB. TakoX BaxJIMBO 3a0€3MEUUTH
edexkTBHE (DYHKI[IOHYBaHHS OpraHiB BJaJH, SKI BIAMNOBIIAIOTH 3a 30€peKeHHS
3aMOBIIHUX TEPUTOPIH, Ta 3a0€3MEYUTH M JIOCTaTHI pecypcH AJid 3/A1MCHEHHS CBOIX
3aBJIaHb.

OTxe, 30€peKEHHS Ta PO3BUTOK 3aIMOBITHUX TEPUTOPIN € HAA3BUYANHO
BOXJIMBUM 3aBJaHHAM i1 YKpaiHH, OCOOJMBO B yMOBaxX BiiHM Ta HEraTUBHOTO
BIUIMBY JIFOJACBKOI JisuibHOCTI Ha mpupony [3,4]. TlpomoBxyroun po3BUBATH

€KOTYypU3M Ta 3allydyaTd TPOMAJACHKICTh A0 TNpouecy 30epexeHHs PUPOIHHUX

87



pecypciB, YkpaiHa Moke 3a0e3neuntH crajie (YHKIIIOHYBAHHS 3aIlOBiTHUX

TEPUTOPIH Ta 30epexkeHHs OaraTcTBa CBOET MPUPOIH 711 MAOyTHIX TOKOJIIHb.
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[lepmioro KyabTyporo B YKpaiHi, BUPOILYBAaHOI B 3aXWUILEHOMY TpYyHTi, OyB
OTIPOK, SIKMM € OJHI€I0 3 HAWIMOMIMPEHIMUX 1 HAWYacTille BXHBAEMOIO B DKy
HACEJICHHSIM OBOYEBOIO KYJIbTYpoOl0. BiH - mpoBiJHA KyJbTypa 3aXHILEHOTO TPYHTY,
K 3a TUIOIIaMH, TaK 1 3a 00CsITOM BUPOOHUIITBA. BUpoInyBaHHs OTipKiB B 3aKpUTOMY
TPYHTI J103BOJIsIE€ 3pOOUTH iX CHOKMBAHHS B CBI)KOMY BUIJISIII TPOTSATOM POKY O1IbIII
TPUBAJIUM, HDK OaraThOX IHIIMX OBOYIB. BuUCOKa 3HAYMMICTh LBOTO MPOIAYKTY

MIATBEPIKYETHCS CTAOUTHHUM TIOTTUTOM.
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CydacHUI 3aXWINEHU TPYHT SIBJISIE COOOI0 O€3Iidu THUMIB KyIbTHBAIIMHUAX
CHopyJ Ta mie OUIbLIy PI3HOMAaHITHICTH BH[IB IUIIBKOBHX TeIUIMIb. B Ham dac
BUKOPHUCTAHHS TUMYAacCOBOI'O YKPUTTS 3 CMHTETHUYHHUX IUIIBOK IIMPOKO MOUIMPEHO B
CLIbCHKOTOCTIOAAPCHKUX MIAIMPUEMCTBAX, CENSHCHKO-(EPMEPCHKUX Ta OCOOMCTHX
HiACOOHMX TrocrojapcTBax. BupolyBaHHS paHHBOI OBOYEBOI MPOIYKIIT IMiJ
IUTIBKOBUMH YKPHUTTSIMU, BUMara€e po3poOKH HOBHX TEXHOJIOT1M, SKiI 3a0€3MeUyIoTh
OTPUMAaHHS TPOAYKIIi BHCOKOi SKOCTI 3 BHKOPHUCTAHHSM CYYaCHUX METO/IIB,
3aCHOBAHMX Ha 3aCTOCYBaHH1 010JIOT1YHO aKTUBHUX PEUYOBHH.

3actocyBaHHS OlompenapaTiB 3MIIHIOE IMYHITET POCIWH, MiJBUIIYIOTh
MOCYXOCTIMKICTh, 3aB'I3yBaHHS IUIOAIB 1 BPOXKAWHICTb, MPUCKOPIOE T03PIBaHHSA
BpPOXKAI0 Ta TMOKpAIIy€e SIKICTh MPOJYKIli, 3HMKY€E B HIA BMICT HITPATIB 1 BaKKHUX
MetaniB. BaxiimBa BIacTUBICTh 010JIOTIYHO aKTHBHUX PEYOBUH - BHKIIOYHO HH3bKa
TOKCUYHICTh JUIsl JIIOJMHU 1 TBapuH. HenocTaTHs BHBYEHICTh BHUKOPUCTAHHS
HETKaHUX YKPUBHUX MaTepiajiB IpU BUPOIIYBaHHI PaHHBbOI OBOYEBOI MPOIYKIIi B
BECHSIHO-JIITHBOI TEIUIML BHUKJIMKaJa HEOOXIJHICTh BHUBYMTH HAa paHHIX Ti0Opuaax
oripka e(eKTUBHICTh CJIEMEHTIB arpOTEXHIKH B 3aXUILEHOMY I'PYHTI MPU IJIIBKOBOMY
YKpuTTi. BusiBneHHs HailOUIbIl 4yyilHUX TiOpUIIB Oripka Ha Ait0 Olompenaparis,
HOPMH 1 CIOCOOM iX BUKOPUCTaHHS B BECHSHO-JITHHOI TEIUIMI € aKTyaJIbHOIO
Mpo0JIEMOIO B OBOUIBHUIITBI 3aXHUIIIEHOTO TPYHTY.

[Ipu BIpoBaJKEHHI B TEIUIMYHI TOCMOAAPCTBA TEXHOJIOTII MO BUPOILYBAHHIO
OripKa 3 3aCTOCYBaHHSIM OI0JOTIYHO AKTMBHUX PEYOBHH - OJHHUM 13 BaXJIMBHUX
3aBAaHb € MiJ0Ip BHUCOKONPOAYKTHBHUX COPTIB 1 TiOpUAIB, SKMM NpPUTAMAHHI
KOMILJIEKCHA CTIMKICTb J0 XBOpPOO 1 aJanTUBHICTh [0 CHEUU(IYHUX YMOB
BUPOIIYBaHHS. Y Cy4acHMX I@porpamMax II0 CeJeKlii Oripka BeJIUKy YyBary
NPUAUIAIOTE BUKOPUCTaHHIO rerepo3ucy. ['ereposuchi riopuau (F;) 1mmpoxo
BUPOILYIOTh y BLAKPUTOMY 1 3axuiieHomy rpyHTi. Ha ceorogni y JlepkxaBHOMY
peecTpi CeNeKIUINHUX TOCATHEHb, TOMYIIEHUX 10 BUKOPUCTAHHS, 3apEeeCTpOBaHO 272
ribpua oripka i Tiibku 53 coptu. IlepeBaru riopuaiB 04eBU/IHI, y BCbOMY CBITI BOHH

IIBUJKO BUTICHAIOTH cOpTU. [10puau 3aBXad BpoOKaWHIimI, iM MpUTaMaHHA
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CKOPOCTHTJIICTh, BOHH OUIBII CTIHMKI A0 YpakKeHHs XBOpOoOaMH 1 IIKITHUKAMHU, Y HUX
TpHBAJIIIIE, B TOPIBHAHHI 3 COPTaMH, MEPi0] MJIOTOHOIICHHS.

AHani3 pUHKY HaclHHA OTripka B YKpaiHi oKa3ye, 110 BiH Outbll HiXK Ha 90%
Ope/CTaBICHUA TIOpUIHUM HACIHHSAM 3apyODKHUX — CEJEKIIIMHO-HACIHHUIIBKUX
xkommaHii [2]. ChOrosHi Ha PUHOK 3aXHUIIEHOTO TPYHTY YKpaiHU MOCTaBIISIOThH
HaciHHs Outbmie 10 cenekmiiinux ¢ipm 3 HigepnaumiB 1 7 BITYM3HSAHUX GipM. Y
JlepaBHOMY pEeCTpi COPTIB POCIIMH, TOMYIICHUX 10 BUKOPUCTAHHS HAPaXOBYETHCS
54 riopuna 3apy0ixknoi cenekiii [1]. Ille 5-7 pokiB Ha3ax JeBOBa 4acTKa OBOYIB i3
3aXUIICHOTO TPYHTY CKYIOBYBajacsi ONTOBHMKAMHU 1 IMEpernpojaBaiach 3 JIOTKa Ha
KOJTOCIIHUX pHUHKAX, ChOTOJHI 3HAYHA YacTWHA TMPOIYKIli peami3yeTbcs dYepes
TOPrOBEJIbHI MEPEKl BEJIMKMX MarasuHiB. A 1Ie¢ B CBOIO 4YEpry BUMAarae€ IHILIOTO
ACOPTUMEHTY OBOYEBHUX KYJIBTYD, iX SIKOCTi, COPTYBaHHS 1 MaKyBaHHS.

3a3HaB 3MiH TaKOX ACOPTUMEHT KyJbTypH oOripka. HalOuibIn XxapakTepHOIO
CTaja 3aMiHa OPKOJO3anWiIbHUX TIOpUAIB Ha napTeHokapriuHi. Cepel BeIUKOi
PI3HOMA@HITHOCTI OTIPKIB € COpPTH, IO BOJIOAIIOTh MNAapTEHOKAPIIE, TOOTO
BJIACTHBICTIO YTBOPIOBATH IUIOAM O€3 3amliIeHHS, 3aBASKA YOMY BOHHM HE MalOTh
HaciHHA. CXunpHICTh A0 (OpMyBaHHSA IUIOAIB 0O€3 3allliIHEHHS MpEeACTaBIIsE
0COOJMBY IIIHHICTh JUIA TEIUIMYHUX TOCIOJApPCTB, J¢ HeMae OJKUI, sKi
BUKOPHUCTOBYIOTBCS JJIsl 3alMJICHHS KBITOK OTipka. ONWIeHHs iX MITYYHUM LUISIXOM
(B OCHOBHOMY BpYYHY) BUMAara€ BEJIMKWX BHUTpAT Mpalll, SKi CTAHOBISATH OJM3BKO
25% Big 3araJlbHUX BHTpAT Ha BHPOIYBaHHS OTIpKiB [3]. 3HAYHOrO MiABHICHHS
MPOIYKTUBHOCTI OTIpKa CIPUSIIO BBEJCHHS B KYJIbTYpY MapTEeHOKAPIIYHUX T1OPHIIB,
110 YTBOPIOIOTh BEJUKY KUIBKICTh MJIOAIB, OCKIJIBKH y TOPUAIB LBOTO THUITY BiACYTHS
HEOOXITHICTh BHTpPAaTH MPOAYKTIB QoTocuHTely Ha (opmyBaHHS HaciHHs [1].
BigoMocTi npo 3anexHICTh CTYINEHs MPOsIBY MapTEHOKAPIIi Bil yMOB BUPOILYBaHHS
MOXXKHa 3HaiiTH B poOoTax Oararbox gocmigHukiB [1, 3]. Bucokwmii piBeHb
MIHEPAJILHOTO >KUBJICHHS, 110 3a0e3nedye mopsa 3 1HIUMU (AKTOpamMu pPOCTy
rapHU PO3BUTOK POCIMH OTIpKa, TAKOX CIPHUSE MOSABI MAPTEHOKAPIIYHUX ILJIOJIB,
IO TOSICHIOETHCS OUIbII BUCOKOIO KOHIIEHTPAIEI0 AayKCHHIB B BETreTaTUBHUX
YaCTHUHAX, K1 1 CTUMYJIOIOTH PICT MmoiB. [loai6Ha BIACTUBICTh CIIOTEPITA€THCS 1y

tomaris [3].
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Ha cporoani, BHAUIEHO YOTUPHU TPYIIU COPTIB 3a CTYNEHEM NPOSBY
napTeHokapiii. SIk KpuTepid B34TO Koe(]illleHT MmapTeHOKapmii, sSKui BijmoOpaxkae
CIIIBBIJTHOIIICHHS IIJIOJMIB, IO YTBOPIOIOTHCS 0€3 3alujeHHS 1 3a JOMOMOTOIO
3anuieHHs. [{o mepiioi rpynu HajaexaTh COPTH 1 T10pUIU oripKa 3 100pe BUPaKEHOIO
napTeHokapmiero (koedimient Outbme 0,7); 10 JOpyroi - 3paskd, y SAKHX
napTeHOKapIlisl cepeanbo BupaxkeHa (koedimieHT 0,4-0,7); 10 TpeThoi - 3pa3ku 3i
cJ1a0KUM MPOSBOM MapTeHokapmii (koedimient menie 0,4); yeTBepTa rpymna BKIOYAE
coptd 1 TiOpuaM, y SKUX MapTCHOKAPIMIYHI IUI0AM a00 HE YTBOPIOIOTHCS B3arai
B3arajii, abo yTBOPIOIOTbCS B YK€ HEBEIMKUX KUIBKOCTSX IiJ BIUIMBOM Di3HUX
(dakTopiB BUpOIIYyBaHHS [4].

B.I'. Koponb B pe3ynbTari MPOBEACHUX EKCIIEPUMEHTIB BCTAHOBHWIIH, IO
HaWOIBII BHUCOKHM BIJICOTOK TApPTEHOKApIii y Oripka CHOCTEPIraeTbCs MpH
BUPOIIyBaHi HOro B IUTIBKOBUX TemuHIsX [4]. BBakaeTbes, 10 MapTeHOKapIiyHi
riOpuar MarTh JesSKl TeXHOJIOTIYHI MepeBaraMu mnepej OJK0JI03amuiIbHI COPTaMH 1
ribpugamu:

* BOJIOAIIOTH TMOTY>KHHUM 3pOCTAHHAM 1 BHCOKMM pIBHEM HAapOIIyBaHHS
JIUCTKOBOI MacH;

* 'yCTOTa CTOSIHHS POCJIMH B 2-2,5 pa3u MEHIIE, HIXK Y O/17KOI03alIbHUX;

* €eKOHOMIsI HACIHHS 1 pO3Cajlu;

* CKOPOYEHHSI BUTpAT Mpalli Ha JOIJISIA 3a POCIMHAMH (OJHA TETTUYHUII
Moxe oociyropyBatu 1100-1300 M, Butpayatoun 30-35 roaud Ha 1 T mpoaykiiii);

* BIJICYTHICTb BUTpPAT Ha yTPUMaHHS OJDK1JI.

Tomy nns BUpOIIyBaHHI Yy TUNBYACTHX TEIUIMIAX OUIBIIY YBary CIiif
NPUAUIATA MAPTEHOKAPIIYHUM COpTaM, TaK SIK BOHM JIalOTh OUIBIIY BPOKaWHICTD,
IIBUJIKE HAPOIIYBAaHHS BEreTaTHMBHOI Macu Ta MPOSBISIIOTH OUIBINY CTIAKICTH 0

XBOPOO 1 MIKITHKUKIB 1 Kpallle aJanToBaH1 i1 BUPOITYBAHHS B TUTIBYACTUX TETLTUIISIX.

Bioaiorpagiunmii cnucok
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EKOJIOI'TYHHOTI'O BIIVIMBY HA HABKOJIMIIHE CEPEIOBHUIIE

Himanenko Mapuna AHaToJIiiBHA

KaHJ. C.-T. HAyK, JOLICHT

Marwpenko AHacracisi BajiepieBHa

3100yBay CTYINEHs MaricTpa

[TonTaBCchKMIA 1ep)KaBHUM arpapHUM YHIBEPCUTET
m. [lonmasa, Yxpaina

HaiiBax/11BimIo0 yMOBOIO A1€BOCTI AEPKABHOTO PETYIIOBAaHHS TEXHOTEHHOTO
BIUTUBY Ha OTOYYIOUE CEpEIOBHUINE 3 METOI 3a0e3MeUYeHHS] EKOJOTIYHOTO
Oyaromomyyys € KUIbKICHE BH3HAQYEHHS 1HTEHCHUBHOCTI I[bOTO BIUIUBY 1
igeHTudiKaris oro mxepen. HailOupm po3po0ieHo0 B METOAMYHOMY BiJHOIIECHHI
€ OI[IHKA BIUIMBY TUIAHOBAHOI T'OCIMOJAPCHKOI Ta 1HINIOI AISUTBHOCTI HA HABKOJUIITHE
cepenoBuiie (OBHC), sika mneperBopwiiacs 3 pO3AUTY MNPOEKTHUX PO3POOOK B
odiLiitHy npoueaypy BpaxyBaHHs €KOJOTTYHUX BUMOT 3aKOHOJABCTBa YKpaiHU MpHU
MIATOTOBII Ta TNPUUHSATTI PIlIEHb MPO  COIATbHO-€KOHOMIUYHUNA  PO3BUTOK
cycrinbcTBa. PoO0Ta 3 OI[IHKM BILUTUBY Ha HABKOJIMIIHE CEpEOBHILE Oyia po3noyara
B 1985 pori, Koy B BIAMOBIIHUX BIJOMYHMX aKTaX 3'SBUIUCS CHEIIaIbHI PO3ILIH, 1
OyJI0 MOCTaBICHO MUTAHHS MPO KOMIUIEKCHY OIIIHKY MPUUHATHUX TEXHIYHUX PIllIEHb
II0/I0 PaIllOHAJBLHOTO BUKOPUCTAHHS MPUPOJHUX: PECYpCiB 1 3axojAiB II0JI0
3arno0iraHHsl HEraTUBHOTO BIUIMBY MPHU MPOEKTYBaHH1, OYIBHUIITBI Ta €KCIUTyaTallii
pi3HMX OyAiBensb 1 cropyd. OJHAK MUTAaHHS OXOPOHU HABKOJUIIHBOTO CEPEAOBHINA 1
3a0€3Me4eHHs €KOJIOTTYHOT O0€3MEeKH MPHU OLIHII MPOEKTIB MPOTATOM TPUBAJIOTO Yacy
HE 3'SIBUJTUCS TPIOpUTETHUMU. BUKOHAHHS BC1X BU/IIB €KOJOTIYHOTO aHali3y BUMArae
BUKOPUCTAaHHS BEJIMKOI 1H(QOpMalli €KOHOMIYHOTO, TEXHOJIOTTYHOTO, T€0JIOTIYHOrO,

reorpadiyHOr0, MEIUKO-010JIOTTYHOTO 1 IHIITOTO TPODIITIO.

JIOBIAKOBI J1aHl, 10 HAKOMUYYIOThCS MPOTSITOM TPHUBAJIOrO Yacy, MICTSTh
BENUKY iH(OpMaIliio I OMIHKKA MPUPOAHO-KIIMATHYHUX YMOB, IO BU3HAYAIOTH
€KOJIOTIYHY EMHICTh TEPUTOPIi, ajle Maii’ke He 3a4iaioTh MapaMeTpPiB BUKOPUCTAHHS

OKpPEMUX KOMIIOHEHTIB HaBKOJIUIIIHBOTO CEPeaOBHINA (0COOIMBO TaKUX JTUHAMIYHUX
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aK aTMoc(epHe TOBITPS, BOJAHI Ta HA3eMHI E€KOCHCTEMH), BIAOOpaKaro4yW JIUIIE
HAWOUIBII BEJIHMKI 3pPYIICHHS B €KOJIOTIUHIA piBHOBa3l. 3MIHHI JaHi 3 TPUBAIUM
TEPMIHOM TIOHOBJICHHS JICTANI3yIOTh CTIWKICTh TapaMeTpiB CTaHy IPUPOJIHUX
00'eKTIB Ha TEpUTOPIi 1 BiMOOpaKarOTh OKPEMi aCHeKTH BUKOPUCTAHHS MPUPOTHO-
pecypcHoro noteHuiany. [IpioputeTHe 3Ha4eHHS U €KOJOTIYHOTO aHali3y MaloTh
JaHl 3 IIOPIYHUM OHOBJICHHSIM, $IKi Oe€3MocepeHbO BIIOOpaXKAIOTh JUHAMIKY
IHTEHCUBHOCTI T€XHOTEHHOTO BIUIMBY Ha HABKOJHIIHE CEPEAOBHUIIE 1 3MIHHU CTaHy ii
KOMITOHEHTIB, aje Taki JaHi (parMeHTapHi 1 B OUIBIIOCTI BHMAJIKIB
HEB3a€MOIOB'sI3aHUX MDK C00010. BracHe exonoridHi JaHi OXOIUTIOIOTH JIyKe
oOMexxeHe Kojo mapamerpiB. IIpy HasIBHOCTI BCTAHOBJIEHHX 3aKOHOMIPHOCTEH abo
TEeHACHLIH (OpMYyBaHHS 3aJI€KHOCTEH B CUCTEMax «BHPOOHUUTBO - BIUIUB Ha
HaBKOJIMIITHE CEPEJOBUIINEC - HACHIAKW», JISI €KOJOTIYHOIO aHali3y MOXKIIMBE
3allydeHHs OUTBII MIMPOKOTO KoJia JpKepen 1H(opMallii, BKIOYaloud BIIOMOCTI PO
(GyHKIIOHYBaHHS MMAJIMBHO-EHEPTETUYHOTO KOMIUIEKCY, KOMYHaJIbHO1 cepH Ta iH.
3aranpHl BIJOMOCTI TOpO MIANPUEMCTBA SK JUKepena 3a0pyAHEHHS
HABKOJIMILIIHBOTO CEPEJOBUILA MICTUTHCS B €KOJIOTIYHUX MaclopTax. 3a CTaHAapTOM
€KOJIOTIYHUI MAacToOpT IOBUHEH MICTUTH TEXHIKO-€KOHOMIUHI XapaKTEPUCTUKH,
B1JIOMOCTI TIPO PO3MIIIEHI 1 1 BUPOOHUYIN CTPYKTYpPHU MiANPUEMCTBA, 1H(POpMaIIio
JUISL PO3PaxXyHKy MarepialbHO-CHEPreTUYHNX OallaHCiB, PO3PAXyHKU TTOKA3HHKIB
PECYpPCOCTIOKUBAHHS 1 CKUAIB (BUKHUAIB) 3a0pyIHIOIOUMX PEUYOBUH B HABKOJIUIIIHE
CEepeIOBHIIE, PIBHI €HEPrOEMHOCTI, TEXHOJOTIYHI OaJlaHCH OKPEMHX BHPOOHHUYUX
IIUKJTB, pe3yJIbTaTH IHBEHTapi3amii BigxomiB BupoOHuuTBa [1]. Pasom 3 TmM, B
MPaKTULl YOPaBIiHHSA €KOJOTIYHI MaclopTH HE 3HAWIUIA HaJeKHOTO 3aCTOCYBaHHSI.
KoHTponb 3a ckimagaHHSM €KOJOTIYHUX MACHOPTIB MPAKTUYHO HE 3A1MCHIOBABCS.
Tomy OUIBIIICTE €KOJIOTTYHMX MACHOPTIB CKJIAJANKCS HAa HU3bKOMY PIiBHI, IO HE
BIJINOBIJIa€ BUMOTaM CTaHIApTy, a JesAKl MiANpUEMCTBA B3araji HE CKJIaJaiu Taki
nacrnoptu. ToMy €KOJIOTiUHI MacIOpPTH HE 3alHSIM HAJIEKHOTO MICIA B CHCTEMI
HOPMAaTUBHO-TIPABOBUX AaKTiB, [0 BU3HAYAIOTh PETYIIOBaHHS B TakuX cdepax, 5K
€KOJIOTIYHE HOPMYBaHHS, €KOJIOTIYHHMUA KOHTPOJbh 1 3aCTOCYBaHHS EKOHOMIYHHX

METO/IB YIMPAaBIIHHS MNPUPOJOKOPUCTYBaHHSIM. OCHOBHI BIJOMOCTI MPO JWHAMIKY
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TEXHOT€HHOTO BIUIMBY HA HABKOJIMIIHE CEPEJOBHILE BiJ OPraHi30BaHHUX JIKepen
3a0pyIHEHHSI MICTAThCS B JIEp>KaBHIHM 3BITHOCTI.

HepxaBHi (OpMH CTATUCTUYHOI 3BITHOCTI MICTSATH JIlaHI MPO KamiTajdbHI 1
MOTOYHI BUTPATU HA 31HCHEHHS IPUPOIOOXOPOHHUX 3aXO1B, BKIIIOUAIOYU OXOPOHY
BOJHUX PECYpCiB, aTMOC(EPHOro MOBITPS Ta 3eMeib Bia 3a0pyAHEHHS BIJIXO0JaMHU
BUPOOHHIITBA 1 CIIOKMBAHHS, a TaKOX PEKYJIbTHBAIl0 HopymeHux 3emensb [2]. Lli
JaH1 MarOTh QYK€ BaXXJIMBE 3HAYEHHS JIJIS1 €KOJIOTO-€KOHOMIYHOTO aHali3y, OJTHAK, 1X
BUKOPHUCTAHHS MOB'A3aHE 31 3HAYHUMH TPYAHOLIAMU, 3yMOBJICHUMH BIIMIHHOCTSIMU B
CTYIIEH1 OXOIUICHHS MiJIPUEMCTB, K1 3allOBHIOIOTH 111 BIAMOBIAHI (JOpMHU 3BITHOCTI
dbopmH, MO MICTATHh HATypalibHI IMOKA3HUKH CKUAAHHS (BUKHAY) 3a0pyJHEHb B
HABKOJIMILIHE CEPEIOBUINE PO3MILIEHHS BIAXOIB Ta MOPYIICHHA 3eMelb. ToMmy
3BEJCHI TMOKAa3HUKU 10 (DIHAHCOBO-EKOHOMIYHUM (opMaM 1 QopMam, SKi
XapaKTEpU3yIOTh MPUPOJIOOXOPOHHY JiSUIBHICTh 1 IHTEHCHUBHICTH TEXHOTEHHOIO
BIUIMBY B HAaTypajJbHUX OJMHHUISX, SIK TPABUIO, B Yy3araJbHEHOMY BHUIJISII
HEMopiBHSAHHI. KpIM CTaTUCTUYHOI 3BITHOCTI IO OXOpPOHI HABKOJHUIIHBOIO
CepeloBHILA JIeAKl JaHl, 10 MPEACTABIAIOTh IHTEPEC AJI €KOJIOT0-€KOHOMIYHOTO
aHaji3y MOXYTb OyTH OTpUMaHi 3 (OPM CTATUCTUYHOI 3BITHOCTI IO CLIBCHKOMY,
JICOBOMY, KHUTJIIOBO-KOMYHAJIbHOMY FOCIIOAAPCTBY Ta 1HIIUM TaTy3sM.

Bioaiorpagiynmii cnucok

1. CrpareriyHa €KOJIOTIYHA OIIHKA: JOCBIJ YNPOBAKEHHS B MICTaX
VYkpainu. — K., 2019. — 44 c.

2. Meroauka iHTErpallii eKOJIOTIYHOI CKJIaI0BOI PO3BUTKY Y MPOCTOPOBE
MIaHyBaHHs YKpainu (perioHanbHuil piBens) / JI. I'. Pynenxo, €. O. Mapymnsik, IO.
M. Ilanexa, O. I'. I'omy6mos, 1. Xainanyg Ta iH. / 3a pen. JI. I'. Pynenka. — 2-¢ Bu.
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EKOJIOI'TYHE COPTOBUITPOBYBAHHA I'IBPU/IIB KYKYPY/I3U B
HOCYHIVIMBUX YMOBAX ITOJITABIIUHHU

Biasisebka JI. I'., mokTop c.-T. H., mpodecop kadenpu cenekirii,
HaciHHMITBA 1 reHeTHKH, e-mail: Bilyavska@ukr.net

binsscbkuii F0.B., x.6.1H., crapmnii HAyKoBHii CIiBpOOITHUK,
XBopoctanmii O. 1., 3100yBau CBO marictp
Muxkwuii B.C., 3100yBau CBO marictp

B octanH1 poku MOCTIHHO 3MIHIOETHCA TMHAMIKA Ta TEHJEHIII1 pO3BUTKY PUHKY
KyKypya3u. CbOro/iHi BiH OBOJI He cTaOuIbHMINA. [CHY€E NIB1 MPUYMHU - 3MIHU KIIIMaTy
Ta BOEHHI Jli Ha TEPUTOPIILIHEHHIO MPOAOBOJBYOI O€3MeKr YKpaiHu CIpusie
MOTEHI[ICYyYaCHUX TIOpUaiB Ta iX BUPOOHUIITBO Ha 3epHO. Kykypymza - mizmep
3epHOBOTO OanaHcy y cBiTi. ['010BHI BUpoOHUKHU 3epHa KyKypyasu: CILIA, Kuraii Ta
bpasuinis. T'onoBHuM ekcrioprepom 3epHa i€l Kynbtypu € CIIA. Kutait BXonuth y
TpIKY BUPOOHUKIB-JIIIEPIB, aje KpaiHa 1i B3arajl HE EKCIOPTYE, a € BEIUKUM
iMroprepom. Takox, imnoprepamu € €C, fnonis, B’ernam, IliBnenna Kopes,
Mekcuka. KimtouoBrumu koHKypeHTamu Ha puHKy € CIIIA ta Kuraii.

YV cBiTOBOMY BHMpPOOHHITBI KyKypya3u YkpaiHa 3aiimae BaxiuBe Micue. Ii
yacTka KoJuBaeTbcs Ha piBHI 2-3% [1]. OuikyeTbcs momanblie IMMiABUINCHHS i
3pOCTaHHSl CBITOBOTO CIHOXXMBAHHS 3€pHA KyKypym3u. OOcsru BUpPOOHHUIITBA
KYKypyI3u B YKpaiHi 3pocTaioTh. BUKOpPUCTaHHS Cy4aCHUX BHCOKOBpPOXKAWHUX
riOpuiB MIOPIYHO JOMOMAara€e OJAepXKyBaTH MTOCUTh BHCOKi Bpoxai (10-11 t/ra).
3MiHM KJIIMaTy B OIK TOTEIUTIHHS, MEPEeMICTHJIM ONTHUMAabHI KJIIMAaTUYHI 30HHU
BUPOILYBaHHS KyabTypu. CHpUSATIAMBI KIIMaTH4HI YMOBU OKpPEMHUX pETiOHIB
J03BOJISIIOTh  OTpUMATH pekopiaHi Bpoxkai (12-15 T/ra 3epHa). Ane, ICHYIOTh W
npoOJeMU PO3BUTKY 3€pHOBUPOOHMITBA B YKpaiHi. Tak, y arpapHoMy CeKTOpi
kpainn (2022-2023 pp.) CYTTEBO CKOPOTWJIMCS TIOCIBHI IUIONII Tiji 3€PHOBUMH
KyabTypamu. Y 2022 porli crocTepirajiu TEHJICHIII0 3MEHIICHHS IiH Ha TOJbOBI
KyJabTypu. BiicyTHICTH KOpuaopy abo HOro HeE3HauyHa MPONYCKHA 3JaTHICTH (B
yMoOBax OO€BHUX i) 3HAYHO BIUIMBAIOTh HA I[IHY, OTPUMAaHOi arpoBUPOOHUKAMH

MpoayKuii. B yMOBax BOEHHOTO CTaHy BEJIHMKE 3HAYEHHS MA€ OJIM3bKICTh O KOPJIOHY
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3 €C 1 Tam, Jie mparrooTh MopTH [2]. B 1MX BaXKKX yMOBax 3HAYHO Bapiro€ MOCIBHA
cTpareris. 30UIbLIYIOThCS MOCIBHI IJIOLI Tif OJMIHHUMH KyJabTypamu. HeratusHi
SABUIIA CIOHYKAIOTh arpapliB IMIBUJIKO OPIEHTYBAaTUCA Ta BHOCUTH HeOOXiaHi
KOPEKTHUBH.

[TixBuieHHs IiH Ha J00pWBa, 3HWXKEHHsA 00csAriB iX BHeceHHs (Ha 50%),
He310paHl moJid KYKypyA3H, BiACYTHICTh (hIHAHCYBaHHsS Ta HEOOXIAHICTH CYTTEBOI
eKOHOMii, 0e3MmocepelHbO BIUIMBAE Ha YPOXKAMHICTD CLIBCHKOTOCTIOAAPCHKUX
KyJnbTyp. Bucoka BapTiCTh AOCYIIyBaHHS KyJIbTypH, OJIOKYBaHHS MOPCHKHUX MOPTIB,
BCE 1€ BIUIMBAE HA 3HIDKEHHSI BHYTPIUIHIX IIH Ha 3epHO. [IpakTuka mokaszaina, 1io
oTpuMaHa mnpoaykuist (ii OLIBIIICT) 3alMIIKAIACA B FOCHOJApCTBaxX. [HIIA YacThHA
Moxe OyTu mepepoOiieHa Ta BUKOpUCTaHa y TBapuHHUNTBI [3]. 3actocyBaHHS
HayKOBO-OOI'PYHTOBAHUX TE€XHOJIOT1i, 30ip BPOKat B ONTUMAaJbHI CTPOKH, OCOOIMBO
riopuaiB kykypya3u pizHux ®AO cnpusitoTh OTPUMAHHIO 3aIlJIAHOBAHUX BaJIOBUX
00’€MIB MPOAYKIIIi.

Hocnimkenuss mnposogmiu  mpotrsirom  2021-2023 pp. 'y @' «I'puray
[TonTaBcbkoro paitony IlonTaBcbkoi o6isacti. JJOCUTH MOCYIITUBI YMOBH, B SIKUX
po3TalioBaHe TOCHOJAPCTBO, JO3BOJISIIOTH OIHUTH TMOCYXOCTIMKICTh TiOpHIiB
KYKYpYJ3H, iX aJanTUBHICTh, YpOXKaWHICTh Ta I1HIN TMOKa3HUKU TOCHOJAPChKOT
MPUAATHOCTI.

CropustnuBuM Juisi Kykypyaszu OyB 2023 pik (mocTaTHS KUIBKICTh OIaJIB
BIIPOJIOBJK Bereralii) JO3BOJWIA OTPUMAaTH BpoKail 3epHa Ha piBHI 8-9 T/ra. Y
roCrojapcTBax 3 BUCOKUM PIBHEM 3eMJIEpOOCTBA BPOXKAMHICTH CTAHOBUJIA OJH3BKO
13-15 1/ra. Ins Ykpainu HoBumu € riopuau: P9985 (@AO 370), PO710 (DAO
530). P9042 (®AO 310), P9590 (®AO 340), P8754 (PAO 240), P8556 (DAO 250),
P8904 (®AO 280). Ui ribpuan HaNeXaTh 10 TPy CTUIJIOCTI: PaHH1, CepeAHbOPAHHI,
CEPEeIHbOCTUTIIL. Y POKHU JIOCHII)KEHb BOHU (DOPMYBaIM BUCOKY YPOKalHICTh 1 MaJln
30upanibHy BOJIOTICTh 3epHa 061u3bK0 14%, 1110 g1a€ MOKIMBICTH 3MEHIIIUTH TOIAJIBIIN
BUTpaTU Ha Horo pocymryBaHHi. IlizHbocturm riopuau P9985 ta P0710 wmanu

MaKCUMaJIbH1 TOKa3HUKHU BPOKAWHOCTI.
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3a pesynbraramMu exojoriyHoro BumpoOyBanHs (2021-2023 pp.) orpumano
HacTymHI Bpoxai. B ymoBax [lomicest, ypoxkaiftHiCTh paHHbOCTHTIIOTO T10puxy P7948
(3a 14% BomorocTi) cranoBmia 9,06-9,29 t/ra; cepennbocturioro P9889 — 10,39-
11,76 1/ra. V Jlicoctemy ypokailHICTh paHHLOCTHTJIOTO TiOpumy P7948 Oyma 7,12-
9,29 T/ra; cepegnbomizuboro P9889 — 8,5-10,82 t/ra. ¥ Creny - ypoKalHICTb
paHHbocTHrIIOTO T16pUay P7948 — 7,15-8,30 1/ra; cepeanwonizaroro P9889 — 7,47-
9,27 1/ra. MakcumansHy yposkaiHicTe y [lomicci BIAMIYEHO y CepeaHbOII3ZHBOTO
riopuny P9889 — 11,76 1/ra, ¥V Jlicocteny cepennbonizuix riopunais P9889 — 10,82
T/ra Ta P9889 P9757. V Cremy — xpammii pe3yabT mokasas riopun P0937 — 12,20
T/Ta.

Takum ymHOM, MO0 MigidpaTu ridOpUAM KYKYpPYA3H ISl TOCHOJapCTBa
HEOOXiTHO MPOBOAUTH €KOJIOriYHe BUIIPOOYBAHHS, B NPOLECi AKOI0 HEOOXIIHO
NMPOBECTH OWIHIOBAHHSI TOCHOJAAPCHLKO WIHHMX O3HAK i BJjactuBocTe. Jlisi
rOCIIOJIapCTB, SIKI 3aCTOCOBYIOTh 1HTEHCHBHY TEXHOJIOTIIO BUPOILYBAaHHS KYKYypyI3u

Ha 3€pHO JOLILHO BUKOpHCTOBYBaTHU ridpuau P8754, P8904, P998S5, PO710.

CnucoK BUKOPUCTAHMX JIKepeJT
1. PuHOK KyKypym3u: miHu B Ykpaini Ha 50-70 $/T Hrokui, Hik cBiToBi. http://agro-

business.com.ua > agrobusiness » item > 252

2. Ilima Ha  KyKypymy B  Ykpaimi  26.02.2023.  UkrAgroConsult.
https://ukragroconsult.com » corn-prices

3. bunasceka JI. I'. binascekuii 10. B., Bawxkyna JI. B. Punok kykypyn3u B Ykpaini:
aHajTH4HI Ta (piHaHCOB1 acnekTu. [IpogoBoapya Oe3neka YKpaiHu B yMOBaxX BIMHU 1
MICJIIBOEHHOTO BIJIHOBJICHHS. TJIOOAJIbHI Ta HaIllOHAJBbHI BUMIpU. Midcnapoownui
Gdopym . 00nosiodi Y4acHUKi8 MINCHApPOOHOI HayKo8o-npakmuunoi xougepenyii, 01
yepBHs 2023 p., M. Mukonaie / MiHICTEpCTBO OCBITH 1 Hayku YKpaiHu |
MukonaiBchbKui HaIllOHATBHUM arpapHuil yHiBepcuteT. Mukonais : MHAY, 2023. C.

250-253.
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BJIACTUBOCTI TA TEXHOJIOT'ISI BUPOIITYBAHHS AJITEL
JIKAPCBKOI

Misenko Ouabra I'puropisna

JOLIEHT Kadepyu POCIMHHUIITBA

HeBiganumnii Oger CtaHicJ1aBoBHY

3100yBay OCBITHBO-HAYKOBOTO PiBHS

nokTopa utocodii 3a creniaabHICTIO

201 ArpoHomis

[TonTaBchkmii Iep>kaBHUN arpapHUil YHIBEPCUTET
m. [lonmasa, Ykpaina

Anres nmikapceka abo Anteii (Althaea officinalis) — Garatopiuna Tpas'sHuCcTa
POCIIMHA 13 POJAUHHU MAJIbBOBHUX.

AnTes HamiuyeThes 0m3bko 8 BUiB. PocnuHa nae Hektap 1 nuiok. Pocte Ha
BOJIOTUX IPYHTax, Ha JyKax 1 Oeperax pik 1 03ep, pialie cepesl 3apocTeil YarapHUKIB.
Bucora pociaunn nocsrae 1-1,5 m. Crebna 4yucleHHi, NMpsMi, ITHIIHIPUYHI, TOJI,
c1a0Ko TUIKYIOThCSI, Y BEpXHIM yacTuHi omyiieHi. HikHe nuctsa OuUls OCHOBU TPOXH
cepienoiioHe, OKpyrie, jJeab jornareBe ado Maibke IiibHe. BepxHe JUCTS HiIbHE,
JIOBracTO-sHIENIONI0He, Ha BEPXIBIIl 3arocTpeHe. 3BEepXy JHUCTA ClIaboOoIyIIeHE,
3HM3Y — cuipHoomyueHe. Kpail Bcix nuctoukiB 3youaruid. KiTku 0111 a60 pokesi,
BEJIMKI1, pO3TAIllOBaHI B Ma3yxax BEPXHBOTO JIUCTS, 310paHi B TPOHOMNOI0HI CYIIBITTSI.
KBiTku 3anBiTatoTh MOCTYNMOBO, MOYMHAKOYM 3 HUXHIX. L[[BiTe 3 Apyroro poky
BereTallli BiJ MOYaTKy JUIHS J0 KIHUSA CEPHHS, MPOTE€ MOXKE LBICTH 1 B MEPILIUI PIK,
TIJIBKY Ha MicsIb mi3Hime [3].

CepenHs  KiNBKICTH  IyKpy B HekTapi  ckiamae  40-46  %.
HekTaponpoaykTUBHICTh A. BUCOKA, ajie ii KUIbKICTh 3aJI€KUTh BiJl TEMIIEPATYPHOTO
peXUMy, BIJHOCHOI BOJIOTOCTI TOBITpS W TIpyHTY. BujailieHHs HeKTapy
CIIOCTEPITaEThCS BIPOJIOBXK JIHS, ajie HaliHTeHcuBHime — 3 10-1 7o 17-i rox. ITumok 3
antei O/pkonmu He OepyThb. Mea cBiT/Hil. MenonpoyKTUBHICTh 3aJIEKUTh Bil POKY
KUTTS POCIMHU: y IEpIIMM pik — A0 15 kr, Ha Apyruil — nonan 150 kr/ra. ng Omxin
7a€ maATpuUMYyroUHid Me1030ip [5].

JIucTst pocTuHU BUKOPUCTOBYIOTH SIK OApBHUK JJIsI COKIB 1 ITYKEPOK, a TAKOXK Y
MEIULINHI.
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JlanumMu Hayku 1 BUPOOHHYOIO TMPAKTUKOIO [TOBEACHO, IO KpalluMu
MoTepeTHUKAMH JIJIsl anTel JIIKapChKOi B CIBO3MIHI € YMCTHH Map, 03UMi 3€pHOBI 1
IpocanHi KyJabTypH, SKi BUPOIIYBAIUCh Ha BHCOKOMY arpodoni [1]. B Texnomorii
BHPOIIYBaHHS BaXJIMBE MICII€ HAJICKUTh CBOEYACHOMY 1 IKICHOMY OOpOOITKY IPYHTY
[2]. MexaniuauM OOpOOITKOM TIPYHTY CTBOPIOIOTHCS CIPHSATIMBI YMOBH ISt
IPOLIECIB CUHTE3Y OPraHIYHOI PEYOBUHHU, 110 3yMOBIIIOE€ HATPOMAJI>KEHHS JOCTYITHUX
pOCITMHAM TIO)KMBHUX PEYOBHH, CIIPHsE€ PEryIIOBAaHHIO BOJHOTO, MOBITPSIHOTO 1
TEIJIOBOTO PEXHUMIB TPYHTY, IMOKPALIYETbCS CTPYKTypa TIPYHTY, 3HHIIYIOTHCS
Oyp’stHU, MKITHUKK Ta 30yaHuKH XBOpoO. OMHOYACHO 3 OCHOBHHM OOpOOITKOM
IPYHTY MOXHa 3aropHyTH OpraHiyHi 1 MiHepajabHl J00puBa. be3 BHUCOKOSIKICHOT
CUCTEMH OCHOBHOTO OOpOOITKY TIPYHTY J00pHBa HE MOXYTh OYyTH IOBHICTIO
3aCBO€HHI POCJIIMHAMU Ta JaTH BUCOKY e(peKkTUBHICTH [3]. KoMIIIEKC TEXHOIOTTUHUX
orepalliif Mo 0OpoOITKY IPYHTY 3aJI€XKHUTh BiJ BUOOPY AUTHKU. [1i1 anTero JikapchbKy
HAJCKUTh BIJBOAUTH JIETKI CYTJIWHHI 1 CYIIIIAHI YOPHO3EMH, CTPYKTYpHI TIO
MEXaHIYHOMY CKJIaJly, YUCTI1 BiJl Oyp'sHIB 1 BOJIOT1 IPYHTY 3 HETJIMOOKUM 3aJIITaHHAM
I'PYHTOBUX BOJI. Tak sIK anTes MOXK€ POCTH Ha OJTHOMY 1 TOMY 3K MICIII JJO YOTUPHOX
POKIB, MiJ HEi JOLUIBHO BIABOAMTH IIISHKU 3a MOJIEM, TaKOX PO3MIIIyBaTH il y
CHeIiaJbHuX CIBO3MIHAX JIKApChbKUX pociuH. HebakaHMMU TOTEpeTHUKAMU JIs
anTtei JKapChKOi € KyKypy/J3a 1 COHAIHUK. BOHM BUCHAXYIOTh IPYHT OLIbIIE, HIXK
KOJIOCOBI KYJIBTYPH, iXHI KOPEHEB1 PEIITKH PO3KIANAIOTHCS YK€ TMOBUIBHO 1
3aBaKalOTh IPYHTOOOPOOHUM 3HAPAISAM T/l Yac MATOTOBKU IPYHTY Ta JTOTIISI 3a
mia”TaisMu [4]. Y BUPOOHMYMX TOCHOAAPCTBAX AITEH0 JIKAPCHKY BHPOIIYIOTH
Micys MIUEHUI 03UMOoi. B cucteMi OCHOBHOTO 00pOOITKY I'PYHTY MPOBOJAATH 340J1€BY
opaHKy Ha riuouny 27-30 cm. [{ns oneprkaHHs MOBHUX JIPYXKHIX CXOJIIB, 3HUIICHHS
Oyp’siH1B, 30€peKeHHs BOJIOTM MOBUHHA OYTH MPOBEJIEHA pEeTeIbHA MiATOTOBKA IMOJIS
70 c1BOU.

BaxxnuBuM MeTOIOM MiABUIICHHS BPOXKAWHOCTI BCIX KYJIBTYp € MiHEpaIbHE
xKuBneHHs. [l opepaHHS BHCOKOi BpPOKAMHOCTI CHPOBUHU  HEOOX1THO
3a0€3Me4YnTH MOMIpPHE a30THE >KUBJICHHS B MIE€P10Jl TPOPOCTAHHS HACIHHS Ta y MEpIii

¢a3m pocTty Ta PO3BUTKY POCIHMH, ONTUMAJIbHUN pPIBEHb JKHUBJICHHS YyciMma
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MIHEpAJIbHUMHU €JeMEHTaMH B TMEpioJ I1HTEHCUBHOTO (OPMYBaHHS KOPEHEBOI
CHUCTEMH Ta HAJI3€MHOI YaCTHHU 1 MIJBUIINCHE XUBJICHHS (ochopoM 1 KalieMm, MpH
Jemo oOMEeXEHOMY >KMBIIEHHI a30TOM y KiHII Berertaiii. PO3MHOXyeThCs anTesi B
OCHOBHOMY CiBOOIO HACiHHS Yy IPYHT OBOYEBHUMH a00 3€pHOBUMH CiBajKaMHu 3
po3paxyHky 8—10 kr/ra 3 Mikpsaasmu 45 cM. CXOXICTh HaCiHHS IIJBUIILYE
ckapudikailisg, ToOTO JerkKe MHepeTUpaHHs iX MDK JIBOMa JOIIeYKaMu, OOOHUTHMH
HAKJIaYHUM TanepoM, KU MOPYIIye LIUIbHY HAciHHY OOOJIOHKY 1 THM CaMHUM
CIpus€e IMBUAKOMY HaOyXaHHIO HACiHHS 1 Kpamomy iX mpopocTtanHio. Haciuus
3aKjaaTh Ha rauouny 1,5-2,0 cm. [1lo6 MaTu BipoOrigHICTh paHiIle TOYaTH JOTJIIS]T
3a MOCiBaMH, JI0 HAClHHA anTei mepea CiBOOI HEOOXITHO J0JaBaTH HACIHHS
CKOPOCTUIIIMX (TaK 3BaHUX MasikoBUX) pociuH [1]. Ilicist mosiBU CXOJIB MPOBOSITh
OpYry IIApOBKY MIKpsAb Ha TMUOMHY 5—7 cM. SIKIo cXoau nyKe TrycTi, Hajani
YTBOPEHHS 2—3-X CIPaBXKHIX JIMCTIB, iX MNPOPIIKYIOTh, 3aJHUIIAIOYM HA OJHOMY
MIOTOHHOMY METp1 psAKa 1O BICIM JECSATh, POCIMH. YTPOJOBXK JiTa IMOCIBH JBa —
YOTUPH pasd  OOpOONSIOTH  KyJAbTHBATOpaMH 3  OJHOYACHOIO  IPOIIOJIKOIO.
Po3mynryBaHHst MIKPSIb 1 IPOMOJIKY Ha MNEPEXITHUX IJIaHTAIisX MPOBOJIATH 1O MIpi
HEOOXITHOCTI BIPOJIOBXK BETETAIIIHOrO MEPioy JO MOMEHTY 3IMKHEHHS POCIHUH Y
psankax. Ha 1mux IuiaHTtamisix MOYMHAIOYM 3 JIPYTOTO POKY JKUTTSA MPOBOISTH
I1JDKYUBJICHHS TJIAHTAIlN aMiadHOK CeiTporo 3 po3paxyHky 30 Kr/ra, a BOCEHH
BIIMEPJII YACTUHH POCIIUH CKOIIYIOTh 1 BUJAJSIOTH 3 IJIAHTAIII1.

30uparoTh KOPiHHS paHO HABECHI JI0 BIAPOCTAHHS POCIMH 200 BOCEHU HIISTXOM
MiJOPIOBAaHHS TUTyroM 0e3 BifBana Ha rmubuny 25-30 cwM.

Bioaiorpagiynmii cnucok

1. baxmatr M. 1., Kamyk O. B., Xomina B. ., Komapuiuskuit B.M. Jlikapcbke
pociuHHuUITBO: Hapu.moci6. KamsHens-Iloginscbkuii: I «MenoGopu»,
2011. 256 c.

2. Minenko O. I'. BrumB arpoekosoriyHux (hakTopiB Ha BpOXKAUHICTH COI.
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C. 52-56.

3. [enynpko JI. I1., TTopaga O. A., I'op6aub A. T. IHTpoayKIIisl TEPCIIEKTUBHUX
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MOHITOPUHI CLLTbCBKOTOCIIOJAPCBKHUX 3EMEJIb B YMOBAX
BIMHU TA MUPY

binenxo Okcana Ilagniena

KaHJ. C.-T. HayK , CT. BUKJIalau

Ilonmascwvkuti 0epacasHuli acpapruii yHigepcumemn,

m. [lonmasa, Yxpaina

Monimopune 3emens — 1i¢ 0araTolyIbOBa CIOCTEPEXHO-1HGOpMaIliifHa

CUCTEMa 3a CTAaHOM CHCTEM 3E€MJIEKOPUCTYBaHHS, arpojaHAIIadTiB, IPYHTOBOIO
MOKPUBY Ta PO3BUTKY JAeTpafalliiHuX MPOIECiB B HbOMY. BaxIIMBOIO CKIaJ0BOIO €
CIIOCTEPEKEHHSI 32 CTAaHOM BOJHHUX PECypcCiB, MOCIBaMH, JICAMH, MEITIOPOBAHUMU
TEPUTOPISIMH 1 TOCENEHCHKOI0 1HPPACTPYKTYpOIO TOIIO. 3aleXHO BiA PIiBHA
VIOPABIIHHSA PO3PI3HAIOTH JI€TaJbHUM, JIOKAJIbHHUM, PEriOHaJbHUN, HAllOHAIbHUIA,
MIDKHApPOJIHUN Ta TJI0OAJIbHUI MOHITOPUHIU. B arpoHOMIYHIN MpakTULl [EPEBAXKHY
yBary MOPUAUISIOT  JIETaJbHOMY 1  JIOKQJIBHOMY MOHITOPUHTY. PerioHanbHuii
MOHITOPUHT (YHKIIIOHYE Y MEKax OKpeMoro ¢izuko-reorpadignoro paiony[1].

Ha choromHimHiii AeHb aKTyaJlbHUM € BHUBYCHHS HAMNpPsIMIB 1 IIBHIKOCTI
PO3BUTKY MPOILIECIB, 1[0 MOXYTh HETaTUBHO BIUIMBATU HAa arpapHe BHUPOOHUIITBO 3
METOIO0 BIJIBEPHEHHS KPWU30BHX SIBHUII 1 MPUAHATTS ONTHUMAIbHUX YIPaBIIHCHKHX
pilIeHb B arpapHUX BUPOOHUYHUX CUCTEMAX.

Jnst oTpumaHHs onepaTHBHOI 1HQOpMalii NOpo 3MIHM CTaHy 3€MEJIbHHX
pecypciB  JOUUIBHO BUKOPUCTOBYBAaTH CYIMYTHUKOBUW MOHITOPUHT, a TaKOX
MOHITOPHUHT 3a JJOTIOMOTOI0 0e3MJIOTHOT MaJIoi aBiallii ( Tak 3BaHUX JPOHIB).

[lepeBaramMmu  CymyTHHKOBOTO MOHITOPUHTY €  OIEPATHBHICTH  POOIT;
MOXJIUBICTh OOCTEXEHHS y pa3l HEOOXIAHOCTI BEJIMKHUX IUJIONI  O/pasy;
KOMIUIEKCHICTh, SIKa TIOJISITA€ Y MOXIMBOCTI CIOCTEPEKECHHS, OILIHIOBAaHHSA Ta
MIPOTHO3Y PO3BHUTKY BCIX XapaKTEPHUCTHK Ta MapaMeTpiB 00’ ekTiB[1].

MO>XJIMBICTh AOCHIIKEHHSI OKPEMOI TEPUTOPIi , O IUISHKHU MOJsl BKIKOYHO.
[Ipu boMy He BTpavar04u KOMILIEKCHICTh 3 BU3HAYEHHSIM YCIX ii €IEMEHTIB, I10JIa€
MOKJIUBICTH BUKOHYBaTH JICTAJIbHMM SKICHUM Ta KUIBKICHMH aHajmi3 3
BUKOPUCTAHHSAM BEJIMKOI KUIBKOCTI 1HIUKATOPIB €KOJIOTIYHUX MPOIECIB 1 (hiKCaIlito
Ha KapTi 30H HalOUIBIIIOTO KPU30BOTO THCKY.

B ymoBax BeleHHS BOEHHHUX i BEJIWKI ILIOII 3€Mesb 3a3HAI0Th 3HAYHOTO
AHTPOIIOT€HHOI'0 BIUIMBY BIHCHKOBOTO MOXOMKEHHs. Taki 3emii K1acu(iKyrOThCs Ha
(G13U4YHO TOpYIIeH], 3acMiueH1,3a0py/IHEH] Ta 3aMIHOBaH1 3emJil. AJie Hailyacriiie
CIIOCTEPITa€ThCs  3MillaHe 3a0pyJeHHS Ta 3acMideHHs 3eMellb 3 (I3UYHUM
MOPYIICHHSM. BITBIITIICTh MOHITOPUHTOBUX CHUCTEM HAIpalbOBYBAJlaCh B MUPHUX
yMOBaxX 1 Ma€e CHUCTEMHU DO3Mi3HAaBaHHS Ta 1AeHTH(IKAIT UIsi MUPHUX yMOB. Sk
CBIIYNTH JIOCBI/, SIKICHUAI 1 onepaTUBHUM IUCTaHIIHAN
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MOHITOPUHT  CIUPAEThCSI HA  TEPUTOPIAbHY  BHOIPKOBY  MeEpexy  300py
HAa3eMHOI TEMaTU4YHOI Ta JAWCTaHIIMHOI 1HdoOpMaIlli, s5Ska CTa€ OCHOBOIO
(GyHKIIOHYBaHHSA cHUCTeM 1H(popMaliifHoro 3abe3nedeHHs. OTprUMaHHS eTaJIOHHUX
JAHHUX JJ1s 3a0€3MeueHH sl IKICHOTO Po3ITi3HaBaHHs Ta 1JIeHTUdIKAIll] cCTaHy 3eMellb B
(GpOHTOBUX yMOBaxX HEMOXJIMBE. TOMy JJIsl OTpUMAaHHS PE3YJIbTaTiB CIOCTEPEKEHb
JAUCTAHLIMHOTO 30HIyBaHHS 3€Meb BUKOPUCTOBYIOThIK KOCHI METOAM 1IeHTHU (KA
Tak 1 HETpaguIliiiHI aHamTU4YHI mpouedypu. Jlo HUX MOXXHA BIJHECTH pi3HI
CHEKTPOMETPUYHI JOCTIIKEHHS: PEHTI€H(PIOYPECIIEHTHHY CIIEKTPOMETPiI0, aTOMHO-
a0copOIIiifHy Ta aTOMHO-EMECIMHY CIIEKTPOMETpPI0 , a TaKOoX 10HHY, Ta3oBYy Ta
pinuHaHy xpomarorpadiro . Sk mpukian , 3a ganaumu Ukravit Institute BusiieHo
30UJIBIIICHHS BMICTY B I'PYHT1 IPUGPOHTOBUX TEPUTOPIH 3aji3a B 5 pa3iB, MapraHiio y
2 pasu, Miai B 7 pa3, Hikelto B 3 pas3u Ta Xpomy y 8 pas[2].

SIKI10 B MUpHHIA Yac TOJIOBHUM 3a0pyAHIOBAaYEeM IPYHTIB € TECTULIUIN Ta iX
MeTa0boJITH , TO BINCHKOBI Ail H100ABIAIOTH Ba)KKl METalu: CBUHEIb, PTYTh, KaJIMiii,
HIKEJIh, MIJIl TOIO; BHOYXOBI PEUOBUHHM- TPOTWJI Ta MPOIYKTH HOro po3Kiany ,
rekcoren  (RDX), oktroreH (HMX) 1 iHmi; HaQTONPOIYKTH, MAacTHA,
OXOJIO/DKYBAJIbHI ~ PITUHU, JIOKCUHHU; (MIKpO)IUIACTUK Yy BHIJISAI  yJIAMKIB
0o€rnpunacis, 3aJIMIIOK YIMAKOBKU, CIOPSHKEHHS TOIIO; JOJAETHCS PaIOAKTUBHE
3a0pyIHEHHSI 3 KOMIIOHEHTIB OpoHi Ta Ooemnpurnacis( 1 e 0e3 3aCTOCYyBaHHS SACPHOL
30poi).OKpeMO BUAUIAIOTH NEPXJOpPATH, M0 MHUPOKO BUKOPHUCTOBYIOTHCS Y
BIMCHKOBIA MTPOMHMCIIOBOCTI, OCOOJIMBO SIK OKUCHIOBAYl y TBEPAONAIMBHUX PAKETaX 1
B BUOyXiBIl. BoHn n00pe pO3YMHSAIOTBCS Yy BOJ1, IPOHUKAIOTH y IPYHTOBI BOAM,
IIBUJIKO TIOIIMPIOIOTBCS Ha BEJIMKI BIJACTaHI 1 HE po3KIafaroThes. HaBmaku
MEepXJIOPATU JIETKO MOTJIMHAIOTHCS POCIMHAMH MOTPAIUISIOUN Y XapuyOBUUN JIAHIIIOT,
HAKOMUYYIOTHCS B OpPraHi3Mi, 0COOJIMBO B IIUTOBUIHIN 3a71031[2].

ExcrpuManbHi yMOBU BIHM TOPO/KYIOTH 3HAYHI BUKJIMKHU: 116  BEJIMYE3H1
IJIONII JJI1 MOHITOPUHTY, B TOMY YHMCJIl HEIOCSHI Ha MOBEpXHI 32 OOMOBHX iif;
3HAYHE PO3LIMPEHHS KUIBKOCTI MOKAa3HUKIB JJIsl  JaOOpPaTOPHOTO KOHTPOJIIO MpHU
0OME3KEHIM KUIBKOCTI KOMIETEHTHUX Ja00paTopiid, 3acTapija MaTepiaibHO-TEXHIYHA
0a3za, BIJCYTHICTh CTaHJAPTU30BAHUX METOJAMK a00 HEBIAMOBIIHICT HUM
oOnagHaHHs, OUIBIIICTh CTAHJAPTHUX 3pa3KiB 3aKyMOBYETHCS 3a KOPAOHOM, 1
OCTaHHE, HEIOCTaTHhO KBali(ikoBaHOTO TepcoHany. [lompu Bce rpyHTO3HAaBII
MIPOJIOBXKYIOTH POOOTY 1O IarHOCTHIII BTPAT IPYHTY Bij OokoBux miii[2,3].

[IpoOnemMoto crae He TUIBKM 3a0pyJHEHHS IPYHTOBOI'O IOKpPUBY, ajie W
MexaHIyHl ciiau OoloBux 1. BuBepHyTa HaBUBOPIT 3eMJsl BiJ COTE€Hb THUCSY
BUOYXIB apTUJIEPINCBKUX CHApsIiB, BEJIWYE3HI BUPBU HABKPYI'M Ta KIUJIOMETpPU
TpaHmie mo obuaBa 0oku (GponTy. [loHIBeUeHI TOJIT HA CYNMyTHUKOBHUX 3HIMKaX
[3toMchKOTO paitony XapkiBChbKOi 00yacti Ha nisiHIl 1 km? 3Haimmu 480 BUPB Bix
cHapsaiB kambpy 82 mm, 547 BupB Big cHapsaaiB 120 mm 1 1025 — xamiopy 152 mm.
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BuOyxamu na Tiil auisiaii gponty BuBepHyTo 01mu3pko 90 000 tonH rpyHTY. 250-
KiJIorpamMoBa aBiaboM0a, JIETOHYIOUH, MOXKE 3aJTUIIUTH TI0 001 BUPBY JI1aMETPOM JI0
8 MeTpiB i IIMOMHOIO 10 4 MeTpiB i BuBepTae Giu3bko 375 M° rpynty[2]. Hebesneky
HECYTh 1 yJIaMKH OoempunaciB. ApTuiepiiicbki cHapsau kamiopy 120 MM 1 152 Mm
naroTh BignosimHo 1600-2350 Ta 2700-3500 ynmamkiB macoro Bim 1 r. YaByH i3
JOMIIIIKaMHU CTajl € HAaOUTBII MOUIMPEHUM MaTepiaioM JJisi BUPOOHHUIITBA 000TOHKU
OoenpuriaciB Ta MICTUTh Y CBOEMY CKJIaJl HE TUIBKM 3130 Ta BYIJICIb, a i CIPKY,
MiJIb Ta 1HII KOMMIOHEHTH. [[i pedoBWHM MOTPAIUIAIOTH O IPYHTY, MITPYIOTH 0
I'PYHTOBHUX BOJI 1 B pe3yJIbTaTl MOTPAILISIOTH JI0 XapYOBHX JIAHITIOT1B, BIUTMBAIOYH 1 HA
TBapuH, 1 Ha Jrojield. ToOTO oTpyeHUN BUOyXamMu IPpyHT OyJie TOBUILHO BOMBATH HAC
B niepcrekTuBi[2].

[Tonan 80 Tucs4 KBaIpaTHUX KUIOMETPIB TEpUTOpii YKpaiHH MOTPeOyIOTh
OUYMCTKH BIJ MIH Ta BUOYXOHeOe3MeyHuX 3aiuilkiB. Ha po3miHyBaHHS yKpaiHCHKUX
Teputopii, 3a mpornozamu OOH, 3HagoOUTHCS, y KpalloMy BHUMOAAKY, Biag S 10 7
POKIB 32 yYMOBM BHUKOPHMCTAHHS HOBITHIX CYINYTHUKOBHX CHCTEM 1J€HTU(]IKaIIi
MmiH[2].

Bcei mi npoGiemMu HEMOXJIMBO BUPIMIMTH 0€3 CHUCTEMHOI poOOTH 1O
pO3Mi3HaBaHHIO Ta iIeHTU(dIKAIlT TPUAUCTAHIIITHOMY 30HAYBaHHI 3emenb ([33).
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2. Banepis Konodeoxcna I'pyHtoBi MeTamopdo3u: YKpaiHChKe TOCTIIKSHHS
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[lepen YkpaiHoto, K CIIIbCHKOTOCIIOAPCHKOIO JIEPKABOIO B IIPOLIECT PO3BUTKY
BUHHMKAE DA BAXKIMBUX MpoOiemM. OJHIE0 3 HHU3 € MOWYK KYJIbTypH, ska O
3a0e3nedyBajla  HAacEJICHHs OCHOBHUMH 3aco0aMu Ui ICHYBaHHsS, TOOTO Oyia
YHIBEpPCAIBHO. 3HAYHE MICIIE Cepe/l TAKUX KYJbTyp 3aiimae cos. Ak 1 koxkHa 6000Ba
KyJbTypa BOHA XapaKTePU3YIOThCS MIJBUILIEHUM BMICTOM MOBHOLIHHOTO O11Kka. Came
3a0€3MeUYeHHs] HACEJICHHS MOBHOI[IHHUM O1JIKOM 1 € OCHOBHUM 3aBJIaHHIM XapyoBOi
npomuciaoBocTi [8]. ToMy cost BUKOPHUCTOBYEThCS SIK Xap4oBa A00aBKa 10 Oaratbox
MPOAYKTIB XapuyBaHHs, TaKUX SIK: Maclio, Kedip, COEBUM MaAIITET, KOHAUTEPCHKI Ta
iHIIi  BUpoOW. BoHa MIMPOKO BUKOPUCTOBYETHCA Yy BUTOTOBJIEHHI KoOBOAac,
XJ11I000YJIOUHUX Ta MakapoHHUX BUpOOIB. KpiM TOro BOHa BUKOPUCTOBYETHCS Y
MUJIOBapHIii 1 1akodapOHii mpoMHucIoBocTi [3].

Jly’xe BOXIIMBUM € Te, 110 COEBA OIS 32 XapyOBOIO I[IHHICTIO HAOIUKAETHCS
710 COHSAIITHUKOBOI, a I1¢ JI03BOJISIE YACTKOBO 3MEHIITUTH MOCIBU COHSIITHUKY, K1 3apa3
3aliMarOTh JTy’Ke BEJIMKI IUIOIII, III0 HEraTUBHO BILTMBAE Ha TPYHT [7].

Ha cygacHoMy eTarii po3BUTKY CUILCHKOTOCIIOAAPChKOT0 BUPOOHUIITBA OTHIEIO
13 TOJIOBHUX TPOOJIEM arpapHOTo CEKTOPY €KOHOMIKHM YKpaiHU 3aJIMIIAETHCS ICTOTHE
30UTBIIIEHHS M cTab1mi3allis BUPOOHHUIITBA 36pHOO0OOBUX KYIBTYp, 30KpeMa Coi, fKa €
OCHOBHUM JIKEpPEJIOM 30aJIaHCOBAHOTO 3a aMIHOKHUCIIOTHHUM CKJIAQJOM 1 BMICTOM
€KOJIOTIYHO YHUCTOro Oinka. 3HAYHUH BHECOK Yy PO3BUTOK MUTaHb CEJEKIIii,
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HACIHHUIITBA, TEXHOJIOT1M BUPOIyBaHHS coi B YKpaiHi 3p00MIM BUAATHI BITYU3HSHI
BueHi B. I'. Muxaiinos, B. I. Ciukap, A. O. babuud, B. ®@. [Terpuuenko, M. 1. baxmar,
B. ®. Kamincekuii, M. 5. llleBnikos, C. I. Komicauk, O. M. Benezikros ta iH. [4].

binok coi — enuHui 13 POCTUHHUX OLIKIB, SKUH MICTUTh Maike BC1 HE3aMiHHI
aMIHOKHUCJIOTH, HEOOX1H1 JJIsI YTBOPEHHS OljKa B OpraHi3Mi Jrojiel 1 TBapuH. binok
CKJIaJIa€ThCSl MEPEBAXKHO 3 BOJAOPO3UMHHHMX TIJIOOYNiHIB Ta aiapOymiHiB [1].
Pocnunnuii 610K € HaWOLIBII BaXKIMBOIO CKJIAJOBOIO YACTHHOIO XapyoBHUX 1
KOPMOBHX PECYpPCiB, BAKOPUCTAHHS SIKUX CYTTEBO BIUIMBAE HA CTaH 3JJ0POB'S JIIOJICH,
TPUBANICTh 1 piBeHb iX JKUTTA. [lomUT Ha BUCOKOOIIKOBY POCIMHHY CHPOBUHY
MOCTIIHO 3pOCTa€, 3HAUHUMH € I[IHK Ha HEl Ha CBITOBOMY 1 BHYTPIIIHbOMY PHHKaX
[5].

[Ipo BHMCOKY LIHHICTH COI CBIIYUTH T€, IO BOHA 3aiiMae 60 MIJIH. ra MO BCbOMY
CBITI, a IIe¢ 5 BIJICOTKIB OpHHMX 3eMenb. Ha gaHuii yac B YKpaiHi 3BEepTalOTh BCE
Ounbllle yBaru Ha JaHy KyJbTypy. Y 3B’S3KYy 13 3pOCTalOYUM MOMUTOM Ha O1JIKOBI
JoKepena, B YKpaiHl  JOUUIBHO  nepeOyAyBaTH  CTPYKTypy  IOCIBIB
CUIBCHKOTOCTIONIAPCHKUX KYJIBTYP B HANpPSIMKY PO3LIMPEHHS MOCIBIB COi, fKa 3/1aTHA
BUPILIUTH MPpoOIeMy OLIKa 1 MPU LbOMY MiABUILUTH POJIOYICTh IPYHTY, HOKPAIIUTH
fioro azotHui Oananc [2].

He3Bakatoun Ha 4YHCIEHHI HAyKOBI pPOOOTH MO BUBYEHHIO O10JIOTIYHUX
0COOMMBOCTE Ta TEXHOJOTIi BHUPONIIYBaHHS COi, 3 PO3BUTKOM CEJNEeKIii mepes
POCIMHHHMIITBOM IOCTAalOTh HOBI 3aBJaHHSA ULIOJ0 YAOCKOHAJIEHHS COPTOBOI
arpoTeXHIKHU i€l KyIbpTypH [6].

Metorw pocnikeHb Oylio TMpoaHai3yBaTH BIUIUB CHOCOOIB CiBOM Ha
MPOIYKTUBHICTh PAHHBOCTUTJIMX COPTIB COi.

B npoueci npocnimkeHb Ta (DEHONOTIYHMX CHOCTEPEKEHb BCTAHOBJICHO:
pocnunu copty Paiino Oynu BUIIMMHE, Y TIOPIBHSHHI 13 COPTOM THUTaH HE 3aJIeKHO Bi
croco0iB ciBOM. Ha nuHamMiKy BHCOTHM POCIMH CO1 3BUYAMHHI PSIKOBHI CHOCiO

ciBOM, Kpallle BIUIMBAB, HI)K IIUPOKOPSTHUM.

105



[TociBu 13 MUPUHOIO MIKPSIAAS 45 CM CIIPUSIN 3aKJIaaHHI0 0001B HMKHBOTO
ApyCcy y PpOCIHH JOCHII)KyBaHUX COPTIB HAa MEHIIM BHUCOTI, MOPIBHIHO 13
aHAJIOTTYHUMU JUISTHKAMU, JI€ COIO CISUIM 3BUYAHUM PSJIKOBUM CIIOCOOOM.

Pocnunu copty Tutan ¢dopmyBanu 54—63 mTyk HAaciHMH Ha POCIHHI, a 3
oJiHi€l pociunau copTy Paiino orpumyBanu 46—59 mtyk HaciHuH. CiocoOu ciBOM TExX
CYTT€BO BIUIMBAIM Ha MPOJIYKTUBHICTH COi: y BapiaHTax 3BUYAHHOTO PSIKOBOTO
croco0y ciBOM KIbKICTh HAciHUH 3 | pocnuuHu Oyna y cepenHbomy Ha 5—6 %
O1IBIIIOIO.

Ha pocnmunax copty Tutan 606iB y cepennboMy Oyro Oimbie Ha 10 mTyk, HiX
y butaBku. Criocobu ciBOM BIUIMBAJIM HA LIEW MOKAa3HUK, ajieé CyTTEBA 3MiHA I[bOTO
MOKa3HUKa OUIbIIE MOMITHA y POCIIUH copTy Paiifo.

binbiia o3epHeHicTh 0001B MO JBOX copTax Oyla B COi, SIKYy BHPOIIYBajlu y
MOCIBax 3BUYAWHOIO PSJAKOBOTO CIIOCOOY CiBOM.

3aranom HaWBHIIY BpOXaWHICTh coi Oyno otpumano y 2021 poii, 32 yMOBHU
CiBOM KyJbTypHU 3BHYAWHUM PAJKOBHUM CHOCOOOM HaciHHAM copTy Twutan. B
CEpeIHbOMY 3a TPU POKH BpOKaMHICTH coi copty Turan Oyna B mexax 20,9-27,9
u/ra. [Torogui ymoBu 2021 poky CHpHsIM MIJBHILIEHHIO YPOXXKalHOCTI Ha 5,2 11/ra 3a
aHaJIOT1YHOI TexHoJorii BupoiryBanusa y 2022 pomi ta Ha — 4,1 11/Ta, y MOPIBHSAHHI 3
2023 pokoM. BupolryBaHHs KyJbTypH Yy MOCIBaxX 13 PAIKOBHM CIOCOOOM CiBOU
BIUIMBAJIO Ha OTPUMAHHS YPOKaHOCTI COi IbOTO X COPTY Ha 2,3 11/Ta OLIbIIO0T, HiX
3a C1BOM IIUPOKOPSTHUM CITIOCOOOM.

Ha ¢opmyBanHs ypoxkaltHOCTI pociauH copTy Palino cnocobu ciBOM BILTHBAIH
MEHILE, PI3HUL MK YpOXKaHICTIO MOCIBIB I[LOTO X cOpTy Oyna B Mexax 1,1 m/ra.
Takox copt Paiifo ripiie pearyBaB Ha MOT0JIHI YMOBH POKIB JOCIIKEHb. B O11bII
crpustiuBuil 2021 pik ypoxkaitHicTh Oyna oTpuMmaHa Ha 3,6 1/ra BUIIOO, HIXK y 2022
pomi Ta Ha 3,3 1/ra Oyn0 OTPUMAHO OLIBINY YPOXKAWHICT, y MOpiBHSAHHI 3 2023
POKOM.

3aranom copt coi Tutan chopMyBaB BUILY BpPOXKAMHICTH KYyJIbTYpPH MO BCIX

BapilaHTax JOCIiAy, TOPIBHIHO 13 copToMm Paiino.
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OTxe, y BUPOOHHYMX YMOBax PEKOMEHAYEMO: COPTH 3 TPUBAIICTIO MEPIOAY

Beretartii 7o 110 g6 cisuk 3BUYaitHUM PSIIKOBUM CITIOCOOOM CiBOM.
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OCOBJIMBOCTI TEXHOJIOI'TI BUPOIIIYBAHHS BYPSIKA IIYKPOBOI'O
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[TonTaBCchKMIA 1ep>KaBHUM arpapHUM YHIBEPCUTET
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Bypsiku 1ykpoBI — HaJa3BMYalHO 3aTpaTHa Ta EHEProeMHa KyJbTypa, fKa
3maTHa 3a0e3levyyBaTH BUCOKHE npuOyTOK 3 oamumi mromi [8]. JIus Toro, mo0
MaKCUMaJIbHO peajizyBaru il O10JOTTYHUN MOTEHI1a], HeOOX1JHO BUKOPUCTOBYBATH
BHCOKOIIPOAYKTUBHI Ti0puau [2, 10], 30amancoBany cucteMy yaoOpeHHS KyJIbTYpH,
MPOBOJIUTU 3aXOAW 3aXWUCTy IIOCIBIB BIJ IIKUIMBUX OpPraHi3MiB, a TaKOX
3aCTOCOBYBAaTH TEXHOJOIIYHI oOmepalii Mo JAOIsAy 3a KyJIbTypor, sIKI JOCHUTb
eHeproemHi [6].

BaxnuBe 3Hau€HHsI B TEXHOJIOT1] BUPOIIYBAHHS OypsAKIB I[yKPOBHX MA€ SIKICTh
HACIHHS 1 MOTO BI/IMOBI/IHI XapaKTEPUCTUKU. 32 CBOEIO TPUPOOI0 POCIHHU KYJIbTYPH
dbopmytoTh mwioau (KIyOOUYKH), Y SIKUX HasiBHI KUIbKa HACIHMH, II0 3pOCIUCH. B
yMOBax AMKOI MPUPOJM Taka crneuudika 3adesneuye TNy BHKUBAHICTh POCIUH
BUJly, TMPOTE BiJ Yac BHUPOIIYBAaHHA KYJIbTYPHUX TIOCIBIB OYpSKIB I[yKPOBUX
0araToHacClHHICTh IUIOJIB CTBOPIOE MEBHI TEXHOJIOTIYHI W TOCHOAAPCHKI MPOOJIEMH.
[lepenycim, 3a ciBOM 0araTOpOCTKOBUM HACIHHAM HaJall MOTPeOyeEThCS PydHE
(opMyBaHHS T'yCTOTH MOCIBIB, IO 3a Cy4YaCHUX TEXHOJIOT1M BUPOIIYBAHHS KYJIbTYpHU
€ HenpuitHATHUM. [lepexin Ha BUKOPHCTAaHHSA JHIE OJHOPOCTKOBOTO HACIHHSA
OYpsKIB IIYKPOBHUX 31HCHUB TEXHOJIOTIYHY PEBOJIIOIIIO, 1110 Jlajia 3MOTY BIIMOBUTHCS
B1J1 orepaiii popMyBaHHS I'yCTOTH MOCIBIB 1 BUCIBATH HACIHHA KYJIBTYPH Ha KIHIIEBY
rycrotry [9].

CyuacHui oqnonacinHi YC riOpuan KyJbTypH, K BITYU3HSIHOI, TaK 1 3apyO1>KHOT
ceseKIlii, 3abe3reuyoTh ypoXaWHICTh KopeHemiofiB Ha piBHl 80— 120 T1/ra 3

IyKpuUcTIicTIO 17—-18 % 1 O6ubie. [IuTanHs AKICHUX XapaKTEPUCTHK HACIHHS OypsKiB
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IyKPOBUX 3a CIBOM Ha KIHLIEBY T'YCTOTY € AyX€ aKTyaJbHUM, OCKUIbKH 3[JaTHICTb
KO’KHOI HACIHWHH ITPOPOCTATH 33 TAKMX YMOB Ma€ BKpail Barome 3HadeHHs [8].

dopMyBaHHS CHPUSTIMBUX YMOB BereTalii pPOCIUH € OCHOBHOI YMOBOIO
pearmizaiii BHCOKOTO TPOXYKTHBHOTO TOTEHIiay OypskiB 1ykpoBux [10].
Hacamnepen mae 3HavyeHHS NpaBUILHUM J00ip y CIBO3MIHI TEepeanonepeHUKIB 1
HONEPEHUKIB  KyapTypu  [5]. UucCieHHMMH  HAYKOBUMH  JTOCIIKCHHSIMH
BCTAHOBJICHO, 1[0 YaCTKa TOCIBIB OYpsSKIB IIYKPOBHX Yy CTPYKTYpPl CiBO3MIH HE Ma€
nepesunryBatu 20-25 %y 3oHi Jlicocteny 1 15 % y Cremny.

SIKII0 MOCiBU KyJABTYpH TMOBEPTAIOTHCS Ha IUIONII YacTilie, TO B IPYHTI Ha
MOJISIX HAKOMHUYYIOThCA MAaTOreHM Ta iXHI TOKCHHM, & TaKOX 3HUMYIOUl CTajli
CHEIlai30BaHUX IIKITHUKIB KYJIbTYPH, SK-OT OypsSKOBI JOBrOHOCHKH, OypsiKOBa
KpHXiTKa, OypsKkoBi Omimiku Ta iHmi [3].

UuHHUK CIBO3MIHM ICTOTHO M MO3UTHBHO BILJIMBAE 1 HA BOJHUM OajlaHC OPHHUX
3eMenb [4]. Taki KynbTypH SK COHSAIIHHK, COsl, KyKypya3a Ta OypsSKd ITyKpOBi
TPaauIIfHO BUKOPUCTOBYIOTh 3HA4HI 3alacu BOJIOTH, 30KpeMa M MEpPEeXiIHUX MIK
pi3HuMH BerertariiHumu nepiogamu [1]. Tomy po3MillieHHs 1X MOCIBIB y CiBO3MiHAX
0e3 ypaxyBaHHSI HEOOXIIHMX YaCOBUX MPOMDKKIB JJIsl BIIHOBJICHHS 3aIlaciB BOJIOTH
HETaTUBHO MO3HAYAETHCSA Ha (DOPMYyBaHHI BpOXKaKO IIUX KYIbTYp [S].

BaxnuBuMy YMHHMKAMU BIUIMBY Ha TPOIYKTHUBHICTH OYPSKIB IIYKPOBUX €
HasIBHICTh KOMIUIEKCY MIKIJJIMBUX OPraHi3MiB, 10 YPaXYIOTh MPOPOCTKU W CXOAU
kyneTypu [7]. Cepen Takux, HacamIiepel, JAOIIBHO 3BEPHYTH yBary Ha Taky
HeOe3neyHy XBOpoOy sIK KOPEHEI, 110 sABJIsiE COO0I0 IMIINN KOMIUIEKC 13 OUTBIN HiX
100 matoreniB pi3Hoi mpupoau [6]. Cepen HUX HAWOILIBII MIKIIIMBI W BIpYJICHTHI
rpudu 3 poxaiB Fusarium, Risoctonium ra in. I[TaTorenu, HassBHI B MikpodJopi IPyHTY,
aAKTUBHO 3aCEJISTIOTh BUCISTHE HACIHHS M IPOPOCTKH KYJIBTYPH.

Jlnst 3axucty cxomiB OypsKiB ITyKPOBHX BiJl XBOpOO, MepeayciM KopeHeina,
IIIUPOKO  3aCTOCOBYIOTH  TEPENNOCIBHE OOpOOJNSIHHA  HACiHHS  CHUCTEMHHUMH
¢byurinunamu-nporpyiiaukamu  [8]. Hacinnas, mo 3aB4acHo Oys0 00poOicHe

3aXHMCHO-CTUMYJTIOBAIBbHUMHU PEYOBHHAMM, TICIIsI BUCIBAaHHS MOTO IPYHT 3a0e3neuye
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HAJIMHUIA 3aXHCT CXOJIB 1 MOJOAUX POCIMH KYJIBTYPH BiJ HIMPOKOTO KOMILIEKCY
IaToreHin [5].

He MeHmow 3arpo3or g TOCIBIB OYpsKIB IYKPOBHX € IIKITHUKH.
IOBeHInBHI POCIMHM KYJNBTYpPH, IO MPAKTHYHO I1030aBieHI MOPQOIOTIIHOTO
3aXKMCTy B1JI MEXaHIYHHMX ITOIIKOKEHb 1 JIO TOTO X OaraTi Ha MOXXUBHI PEUYOBHHH,
nepeaycimM MykpH, € 6axanuMm kKopMoM it 6utbin sik 200 BuiiB komax-ditodaris. Y
IPYHTI HaCiHHS ¥ TPOPOCTKU KYJIbTYPH MOXYTb IMOIIKOKYBAaTHUCA a00 i MOBHICTIO
3HUIIYBaTUCI KOMaxaMu-TojidararaMu, 30KpeMa JUYMHKAMH XJIIOHMX >KYKIB Ta
TPaBHEBHUX XPYIIiB, OYpSIKOBOIO KPUXITKOIO, JIMYMHKAMHU PI3HUX BHJIB KOBAJIHKIB
tomo. [licns BUXOAy mpOpOCTKIB KyJIbTYPH HA MOBEPXHIO IPYHTY iX MOIIKOIKYIOThH
KYKH OYpSIKOBHX JTOBTOHOCHKIB, OypsSKOBUX OJIIIIOK Ta iHII KoMaxu-ditodaru [6].

Jlns 3axucty mociBiB OypsKiB IYKPOBHX Ha IMOYATKY BereTauli TpaguliiHO
BUKOPUCTOBYIOTH MPUHAOM TOKCHKAIIIT HACIHHS 1 CXO/I1B KOMITO3UINIEIO MPOTPYHHUKIB,
10 BUSIBIISIIOTH SIK (DYHTILMJIHY, TaK 1 IHCEKTULMIHY Ait0. Ha yac BUXomy mpopoCTKiB
KyJIbTypH Ha TIOBEPXHIO IPYHTY iXHI TKaHWHH CTalOTh TOKCHYHHMH I KOMax.
Takuii 3axiy 3a6e3neuye epeKTUBHE KOHTPOIIOBAHHS HAasBHUX y MOCIBaxX IIKIIHUKIB
70 TIEBHOTO PIBHS iX YHCENBHOCTI. 30KpeMa, SIKIIO 0e3 MpOBENEeHHA TOKCHKaIli
npopocTkiB OypsikiB mykpoBux EITII GypskoBux MTOBroHOCHKIB (iMaro) y mociBax
KynbTypr € 0,3 mr./M°, TO B TOciBax, e BHCIBAIM MPOTPYEHE HACIHHS, TAKHM
oporom € 3,0 mwt./mM%, TO6TO BaecATepo Gimblire.

V pasi nepesuienns EINI Takux HeOe3neyHUX MIKITHUKIB, sIK OypsIKOBUMA Ta
cipuii OBrOHOCHKH, JUIsl TIOCHJICHHS CHCTEMH 3aXHCTY 3aCTOCOBYIOTH IOCXOOBI
OOIpPUCKYBaHHS MOCIBIB OypsIKIB IYKPOBUX OAKOBUMH KOMMO3UIISIMU 1HCEKTUIIUIIB
[8].

OaHuM 3 HalakTyaJbHIIIMX MUTAaHb Y TEXHOJIOTI BHUPOILYBaHHA OYpsKIB
IyKPOBUX € iXHIM 3axUCT BiJ 3HAYHOI MPUCYTHOCTI Oyp’siHIB. 3a BIIACYTHOCTI
HEOOXITHOTO PIBHA KOHTPOJIFOBAHHA HEOAKaHOT POCIMHHOCTI B TMOCIBaX KYJIbTypHU
BPOXKAMHICTh KOpEHEeIIoniB 3HUWXKYeTbea 10 80 % 1 Oumbme. OpHOYacHO
MOTIPIITY€EThCS 1 IXHS SKICTh. 30KpeMa, 3a HAsBHOCTI B IMOCIBaX 3HAYHOI KUJIBKOCTI

Oyp’sIHIB I[yKPHUCTICTh KOPEHEIIOIB MOXe 3HIKyBatucs 1o 2,0—4,0 % [3].
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3 ornAny Ha Te, IO Maibke BCl IUIOIII OPHHUX 3€Mellb y Halliil KpaiHi MaioTh
BHUCOKUN PiBEHb MOTEHIIMHOT 3aCMIYEHOCTI HACIHHSIM 1 OpraHaMH BETE€TaTUBHOTO
PO3MHOKEHHSI Oyp’siHIB, 3HAYHOIO € 3arpo3a 1CTOTHOTO 3HMXKEHHS MPOJYKTHUBHOCTI
MOCiBiB OYpsIKiB IlyKpOBUX 4epe3 3a0yp’sstHeHHs [5].

OpHi€el0 3 yMOB YCHINIHOTO BHUPOIILYBaHHSA KYyJIbTYypH U  OTpUMAHHS
3aIJIaHOBAaHUX YpOXkKaiB KOPEHEIUIOJIB € TOMEpPEHE OUUILIEHHS OPHUX 3€Mellb Bl
NPUCYTHOCTI OaraTopiuHux BuAiB Oyp’sHiB [7]. Yci Bumm OaratopiyHux Oyp’sHiB,
ocobmuBo mupiii mom3yumii (Elymus repens L.), Gepe3ka moawsoBa (Convolvulus
arvensis L.), ocor poxxepwuii (Cirsium arvense L.), ocor »xoBTuii (Sonchus arvensis
L.), Barounuk cupiiicbkuii (Asclepius siriaca L.) Ta i, BiJ3Ha4alOThCS BHCOKOIO
CTIMKICTIO SIK 1O arpOTEXHIYHMX, TaK 1 XIMIYHUX 3aXOIB X KOHTPOIOBaHHS [5].

Came TOMy KOHTpPOJIOBATH Taki Oyp’ssHM B MOCIBaX OYpsKIB LYKPOBUX
CKJIQJITHO ¥ €KOHOMIYHO HepaiioHalbHO. OCKUIbKK OaraTopiuHi BUAM Oyp’siHIB He
3/1aTHI 32 OJMH PIK 3aCEIUTH OpPHI 3€MJIi, TO iX 3HMIICHHS 3BIJIbHSE ILJIOIII MOJIB HA
KilbKa poOKiB. Taki TEXHOJIOTIYHI 3aXOAW JOUUIbHIIIE 3AIMCHIOBATU B IMOCIBaX
KyJIbTYp-TIONIEPETHUKIB (HAMPUKIIAJI, TIICHUII 03UMOi) a00 Ticis 30upaHHs IXHBOTO
BpPOXKAIO MEpe] MPOBEJEHHSM OCHOBHOT'O OOpOOITKY IPYHTY MiJ MaiOyTHIN MOCIB

OYypSIKiB IIyKPOBHUX.
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OCOBJIMBOCTI TEXHOJIOI'TI BUPOILILYBAHHSA JIIKAPCHKUX
POCJIMH

Minenko Ouabra I'puropiBaa

KaHJIUJAT C.-T. HAYK, IOIEHT Kaeapu poCTMHHUIITBA
I'epacumenko Aprem QJiekcaHaApPOBUY

3100yBay BUIIOT OCBITH CTYIIEHS MaricTp

HeBinnuunii Ouier CraHicjiaBoBu4

3100yBay OCBITHO-HAYKOBOTO PiBHS

nokropa dimocodii

3a crerianbHicTio 201 ArpoHomis

[TontaBchkuii ep>kaBHUM arpapHUil YHIBEPCUTET

m. [lonmasa, Yxpaina

Jlo niKapChKUX POCIIMH HAJEKUTh Oararo, SKIIO HE BCl BUAU pociuH. OgHak
Oo(pIUIHHO BU3HAHMX, SIKI BXOJATH JIO L€l KaTeropii, Ha TepUTOpli YKpaiHu
HapaxoByeTbcsi Onm3bko 150 BumiB. Jlo 70 BHIIB LIOPOKY 3aroTOBISAIOTH SIK
CUPOBHHY ISl papMalieBTUIHOI TPOMUCIIOBOCTI [2].

He3Baxatoun Ha OypxXJIMBUI PO3BHTOK XiIMIi 1 3pOCTaHHSI KUIBKOCTI HOBHX,
nenani eQEeKTUBHIIMX CHUHTETUYHHMX JIKAPCHKUX IMpenapariB, aHTUOIOTHKIB,
JKapChKl POCIWMHU MPOJOBXKYIOTh 3aliMaTH UIJIbHE MICIE B apCeHall JIIKYBaJIbHUX
3aco0iB [5].

Y mamiii kpaiHi 3 POCIMHHOI CHPOBHMHU BUTOTOBISIOTH Onu3bko 40%
JIKyBaJIbHUX MpenapariB. OpHak, Xoya LUTIOLIl BJIACTUBOCTI JIKAPCHKUX POCIHH
3araJbHOBM3HAHI, BUBYEHHIO [EPCHEKTUB PpALIOHAIBHOTO 3acCTOCYyBaHHS iX Yy
MEIMIMHI Ta TEXHOJIOTISMX TX BUPOIIYBaHHS MPUILISETECSA HEIOCTATHRO yBaru [1].

[Tin TexHOJIOTiEI0 BHPOIIYBAHHS PO3YMIIOTh CYKYITHICTH CIOCOOIB 1 3aco0iB
3niiicCHeHHsT BUpoOHuMuoro mporecy. CkimanoBi i1 (TexHika, MaTepiayiibHI 3acoow,
oprasizaiisi) TICHO MDK co0or0 TmoB’si3aHl. TeXHOJOris  BUPOILYBaHHS
CITbCHKOTOCTIONIAPCHKUX KYJIBTYpP BKIIIOYAE TMEpPeTiK 1 TOCHIIOBHICTh POOIT TIO
BUPOIIYBAaHHIO OKPEMHX KYJIbTYp, 30HpaHHIO 1 MICIA30UpaIbHOMY OOpOOITKY
OJIEp’)KaHOi TMPOAYKIlli, arpoTeXHIYHI BUMOTH JO BHKOHAaHHS poOIT, TeEperiK

TEXHIYHHMX 3aC001B, TEXHIKO-CKOHOMIYHI TIOKa3HUKH. L TeXHOI0TISI BiIOOpaKaeThCS
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B CHELialbHI TeXHONOTuHIA KapTi. OmnepamiiiHa TEXHOJOTISI BHKOHAHHS
MEXaHIYHUX poOIT mepembadae CHOCOOM BUKOHAHHS OCHOBHHX 1 JIOMOMIKHHUX
NpUHOMIB KOXKHOT OKpeMO B3siToi poOoTH. BoHa BKiIOYaE arpoTeXHIYHI BUMOTH JI0
BHUKOHAHHS pOOIT, palioHaIbHE KOMIUIEKTYBAaHHSA, MIATOTOBKY arperaris 0 poboTH,
MIJTOTOBKY MOJIsA, POOOTYy arperaTiB y 3ariHili, KOHTPOJIb SKOCTI BUKOHAHHS PoOOIT,
3aXO0JIM 110 OXOPOHI Tparti [6].

OOpoOITOK TPYHTY PO3MOYMHAETHCS BiApa3y Micis 30MpaHHS MONEPEIHUKA.
[TounHatOTh 3 0JIHO- 200 JIBOPA30BOTO JYIIEHHS 3aJ€XKHO Bl 3a0yp’sTHEHOCTI MOJIS
onHO- abo OaraTopiuHuMH Oyp’sHaMu. SIKmI0 mose 3a0yp’sHEHEe OIHOPIYHHUMU
Oyp’sHaMH, TO MO CTEPHBOBHX IOMEPEAHUKAX MPOBOMAATH, SK TPABUIIO, OJIHE
JyIIEHHS JucKoBUMH nymuiabHukamu (JIAI-10, JIJAT'-15) na rimmbuny 6 — 8 cm
olHO4YacHO 3 OopoHyBaHHsAM 3yOooBumu Ooponamu B3CC — 1.0, B3TC — 1.0 a6o
KOTKYBaHHSIM KiuibyacTo—1mopoBuMu kKoTkamu 3KKII — 6. JlymeHHst 3MeHiye
BTPaTH BOJIOTM 3 HWXKHIX IIApIB IPYHTY, 3MEHIIY€ KUIbKICTh HIKITHUKIB, CHpPHUSIE
npopocTaHHio Oyp’sHiB. Ha monsix, 3a0yp’ssHEHUX KOpEHEBULIHUMU Oyp’sHaMH, B
TOMY YHMCJII Ha YHUCTUX 1 3alHATUX Tapax, MPOBOASTH JBOpPa30BE JMCKYBaHHS Ha
rMONHY  3aisiraHHs — KopeHeBui nupito  (10-12  cm). Ilpu  HassBHOCTI
KOPEHEeMmapoCTKOBUX Oyp’sHIB (0COTYy, OEpi3KH IMOJIBOBOI Ta 1H.) Mojie 0OpOOISIOTH
TaKOX JBIUl: TMEpIIMH pa3 AUCKYIOTh Ha TIMOMHY 6—8 cM, NIpyruii — JymiaTh
nonuieBuMu mymuibHIKaMu ([1I1J1-10 — 25¢m) mpu BigpocTanHi po3eTok Oyp’siHIB
Ha rbuny 20 — 22 cM, micns OaraTOpiYHUX TpaB 1 KyKypym3u — 25-27 cm, Ha
JIEPHOBO—TIA30MMCTHX TpyHTax — 16—18 cm. [Toms, BigBeACHI i YOpHI Mapy HaBECHI
O0oponytoTh. Ilepury KynbTHBaIil0 3 OOPOHYBaHHSM MPOBOATH Ha TMOUHY 12-15
cM. [Ipotsrom miTa map yrpuMyroTh B TyXKOMY 1 YACTOMY BiJ Oyp’siHIB CTaHi, JJs
yoro moisie 2—3 pa3u KyJbTUBYIOTb 1 OOpOHYIOTH 3 MOCTYIOBUM 3MEHILIECHHSM
ruouan Ha 1,5-2 cM. OcTaHHs KyJabTHBAIlisS MPOBOJUTHCS Ha TIHOUHY 5—6 cM. [2]

[ToBepxHeBuii 00pOOITOK TIpyHTY Ha TIMOMHY 8—12 CcM JAHCKOBUMHU
JTYIUIbHUKAMH, TOJYACTUMU OOpOHAMH, MJIOCKOpI3aMH €(QEeKTUBHMM Micid BCIX

MOTEPEAHNUKIB Y POKH 3 MOCYIUIMBUMHU TOTOAHO-KJIIMAaTUYHUMU yMOBaMH, C1BO1 Ha
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YUCTUX BIJ] OaratopiuHux Oyp’sHIB MOJISIX 1 MPU MI3HHOMY 30MpaHHI MOMEPEIHUKIB
[4].

OOpoOITOK TIPYHTY PO3MOYMHAETHCS BiApa3y Micis 30UpaHHs MONEpEIHUKA.
[TounHaroTh 3 0HO- a00 TBOPA30BOIO JYIIEHHS 3aJIeKHO BiJl 3a0yp’sTHEHOCTI MOJIs
OJIHO- abo OaratopiyHuMH Oyp’sHamu. Skmio mosie 3a0yp’sHEeHE OJHOPIYHUMH
Oyp’stHaMH, TO MO CTEPHHOBUX TONEPEIHUKAX MPOBOJATh, SK MPABUIIO, OJIHE
TyIIeHHsT AUcKoBUMHU dymuiabHukamu (JIAI'-10, JIAT-15) va rmbuny 6 — 8 cm
onHOYacHO 3 OoponyBaHHsAM 3yooBumu Ooponamu b3CC — 1.0, B3TC — 1.0 a6o
KOTKYyBaHHSM KiigbuacTo—1nmnopoBumu kKoTkamu 3KKII — 6. Jlymenas 3meHIrye
BTPaTH BOJIOTM 3 HWXKHIX IIApiB IPYHTY, 3MEHUIY€ KUIbKICTh HIKITHUKIB, CHpPHUSIE
npopocTaHHio Oyp’siHiB. Ha monsix, 3a0yp’sHEHUX KOPEHEBUIITHUMU Oyp’siHaMH, B
TOMY YHCJI Ha YUCTHX 1 3alHATUX Tapax, MPOBOASATH IBOPA30BE IMCKYBaHHS Ha
rOuHy 3anaraHHg  kopeHeBuny mnpito (10 — 12 cm). Ilpum HasgBHOCTI
KOPEHEeMmapoCTKOBUX Oyp’sHIB (0COTYy, OEpi3KU IMOJIHOBOI Ta iH.) Mojie 0OpOOISIOTH
TaKOXK JBIYl: MEpUIMA pa3 AUCKYIOTh HAa TIMOMHY 6—8 cM, JIpyruii — JaymaTh
noymneBumu mymuibaukamu (IITIJI-10 — 25¢m) mpu BiApocTaHH1 pO3eTOK Oyp’siHIB
Ha TimbuHy 20 — 22 cM, micas OaraTOpiyHMX TpaB 1 KyKypymsu — 25-27 cwm, Ha
TEePHOBO—IIA30IMCTUX IpyHTaX — 16—18 cm. Tloss, BigBeeHI i YOpHI apu HaBECH1
O0oponytoTh. Ilepury KynbpTHBaIi0 3 OOPOHYBaHHSM IMPOBOAATH Ha TMHOuMHY 12-15
cM. [Ipotsrom miTa map yrpuMyroTh B IYXKOMY 1 YACTOMY BiJl Oyp’siHIB CTaHi, AJs
4yoro mose 2-3 pa3u KyJIbTHUBYIOTb 1 OOpPOHYIOTH 3 MOCTYIOBUM 3MEHIICHHSM
ruouan Ha 1,5-2 cM. OcTaHHs KyJIbTHBAIliS TPOBOAUTHCS Ha TIHOUHY 5—6 cMm. [3]

[ToBepxHeBuil 00pOOITOK IpyHTYy Ha THOMHY 8—12 CcM JHCKOBUMH
JTYIUAIFHUKAMH, TOJYACTUMU OOpOHAMH, TUIOCKOpI3aMH €(QEKTUBHHUM MICHIsS BCIX
MONEPEHUKIB Y POKH 3 MOCYIUIMBUMH TMOTOJAHO-KJIIMAaTUYHUMHU yMOBaMu, CiBO1 Ha
YUCTHUX B1JI OaraTopiyHuX Oyp’sHIB MOJISAX 1 MPHU MI3HHOMY 30MpaHH] TOTIEPETHUKIB.

['onoBHUM 00’€KTOM POCIMHHUIITBA, B TOMY YHWCHI1 1 JIIKAPCHKOTO € POCIWHH,
AKl TICHO TOB'SI3aHI 3 HABKOJHMIIHIM cepenoBuieM [5]. Tomy 3a BUpOIyBaHHA
CUIbCHKOTOCTIOAAPCHKUX 1 JIKAapChbKUX KYJbTYp CIiJ] BpPaxoOBYBaTHU HE TIIbKHU

arpoKJiMaTU4YHl YMOBH, XapakTE€pHI JJisi 30HHU, pPErioHy, MICIEBOCTI, aje W
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€KOJIOTIYHY CHUTYaIlll0 Ha OKpEeMHX arpojaHamadTax, ClBO3MIHAX, MOISIX 3 METOIO
peaiizarii O010JOT1YHOTO TOTEHIATy MPOAYKTUBHOCTI THX KYJBTYp 1 COpPTIB, SKi

Kpallle IPUCTOCOBaHI /10 KOHKPETHUX YMOB [6].
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BIIJIMB INPUHU MIKPAAAA TA CTPOKIB CIBBU HA
NPOAYKTUBHICTD HNIIEHUIII O3UMOI

€pemenok IBan BacuiboBuu

3100yBay BUILIOT OCBITH CTYIIEHS MaricTp

3a cnerianbHicTIo 201 ArpoHoMis

[TonTaBchkuii ep>KaBHUM arpapHUN YHIBEPCUTET
m. [lonmasa, Ykpaina

OTprMaHHS BUCOKMX 1 CTaJIMX BPOXKAiB TIIICHUIIl O3MMOi 3HAYHOIO MIPOO 3aJICKUTh
BIJI COpTY, TOIEPETHUKA, CTPOKIB CIBOM, CXEMU PO3MIIIECHHS POCIMH Y TMOCIBaX Ta HOPMHU
BUCIBy. OCHOBHI BMMOIHM JIO0 TIONEPEAHMKIB Ta CTPOKIB CIBOM 3BOJSTHCS 1O TOro, 1100
CTBOPHUTH CIIPUATIMBI YMOBH IS CiBOHM [4].

Ha nmonsix Ykpainu B 03UMOi MIIEHUIl 32 YMOB JIOCTaTHHOI BOJIOTH IPYHTY 1
ONTHUMAJIBHUX CTPOKIB CIBOM KYILIEHHS MOYMHAEThCSA HA 14 — 16 neHp micis CXOMiB.
[Ipy MeHII CHpUATIUBUX yMoBax Iiell mporec 3atpumyerbes [3]. KoxHwuit
HOBOSIBJICHUH MariH CTBOPIOE JBa — TPU KOPIHIN 1 3a0€3MeUyeThCsl TAKUM YHUHOM
BJIACHOIO KOPEHEBOKO CHCTEMOIO [7].

[Tpu3HaueHHsT KOPEHEBOI CUCTEMH MINEHUIIl (Ta 1HIIUX POCITUH) — 3aCBOEHHS
MOKUBHUX PEUOBUH, 3a0€3M€UEHHS] HUMHU 1HIIHUX OpraHiB pociauH. Kpim Toro, kopeHi
€ Opra”om, Ji¢ BIIOYBAa€TbCS CHUHTE3 aMIHOKHCJIOT Ta 1HIIUX CKJIQJHUX OPTaHIYHHX
crionyk [3].

PicT 1 po3BUTOK KOPEHEBOI CUCTEMH 3aJICKUTh Bij OaraTthox ¢aktopis [2, 6].
Ile Temmeparypa, BOJOTICTh IPYHTY, YMICT MOXUBHUX PEUOBHUH, X JOCTYIHICTH [1,
5].

OpHuii 11ap MOBUHEH MAaTH ONTUMAaJlbHy OYZIOBY 1 JPIOHOTPYAOUYKYBATY CTPYKTYPY,
OyTu yrcTUM Bin Oyp'siHIB, Bl IPYHTOBUX IIKITHUKIB 1 30yJHUKIB XBOPOO, a TOJIOBHE MaTh
JIOCTaTHIO KUTbKICTB BOJIOTH 1 JOCTYITHUX MOKUBHUX PEUYOBHH.

HatikparmyM mornepeTHiKOM ISl TIEHUIN O3UMOI € YWCTHMA Tap, SKUM TIO3UTUBHO
BIUTMBA€E HE TUIbKU Ha IMIIECHUIIO O3UMY, aJie 1 Ha MiABUILEHHS YPOXKA0 HACTYITHUX KYJIBTYD,

3MeHITIeHHs 3a0yp'sTHEHOCTI TIOJIB, CIIPHSIE MITPUMIII BUCOKOI KYJIBTYpH 3eMiIepoOcTBa. AJle
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YHCTI Mapy €KOHOMIYHO MasioepexTiBHI. ToMy Kpariie BChOro BUCIBATH MILIEHHUIIO O3UMY TICTIs
mapo3aiiMaro4uoi KyapTypd. J[s IhOro Kpaire BHKOPHCTOBYBATH 3aiHSTI Tapy, Ha SKHUX
KyJBTUBYBAIUCh Takl KyJbTYpH: KyKypy/a3a Ha 3€pHOBO-BIBCSIHA, BIKO-BIBCSHA CYMIIIL,
KyKypyZ3a Ha 3€JICHUN KOPM.

[Tpu cBo€uacHOMY 30MpaHHI TOTIEPETHUKA € Yac HAKOIMMYUTH 1 30€perTH B JOCTATHIN
KUTBKOCTI BOJIOTY B IPYHTI, MPOBECTH OOpOTHOY 3 IIKITHMKaMH, Oyp'sHamu. BpaxoByroun
BEJIMKY TIMTOMY YaCTKy B CTPYKTYPI IOCIBHMX TUIOI, BIBECHUX TSI BUPOITYBAHHS TIIICHUITI
03MMOI, MIIEHUIII0 03UMY B CIBO3MIHI PO3MIIIYIOTh 10 HEMIAPOBUM TMONEPEAHUKAM, TAKUM, SIK
KyKypy/i3a Ha 3€pHO, COsl, COHSIITHHUK.

Metoro Hammx AOCHIKEHb OyJI0 BCTAaHOBUTH BIUIUB CTPOKIB CIBOM Ta
IIUPUHHA MDKPSJS Ha PIBEHb YPOXKAMHOCTI 3€pHA MIIIEHUI[I 03UMOT.

3a pesynpraTaMu JociipkeHb B ymoBax TOB A® "im. /[loBxenka"
[umanekoro paitony IlonraBchkoi 006sacTi HaWBHUILY BpoXKaHICTh 52,77 1/ra
OTpUMaJId B TMOCIBaX 13 MIMPUHOIO MUKpsagAs 19,1 cm Ta cTpokamu ciBOM, IIO
BianoBiaoTh 10-20 BepecHsa. lupuna mixpanas 12,5 cM Halikpallle BIUIMBaJIa Ha
PICT 1 PO3BUTOK POCIUH Ta Ha (OPMYBaHHS BPOKAHHOCTI 3€pHa 32 BapiaHTOM CiBOU B
nepion 20-30 BepecHs.

3a pesynpTaTamu gpociipkenb B ymoBax TOB "Acrapra Ilpuxoposis"
Jlybencwkoro paiiony IlonTaBchkoi o6nacti HaiBuIy BpoxakHicTh 58,98 11/ra
OTpUMaJIM B TMOCIBaX 13 IIMPUHOKO MUDKpsSans 12,5 cMm Ta cTpokamu CiBOM, IO
BinnoBinaTh 1-10 BepecHs. lupuna mikpsaaas 19,1 cMm Halikpale BIUTMBaida Ha
PICT 1 PO3BUTOK POCIUH Ta Ha (OPMYBaHHS BPOKAWHOCTI 3€pHa 3a BApIaHTOM CI1BOU B
nepion 1-10 >xoBTHS. 3a cepeAHIMM JAHUMH 1O BIUIMBY IWIUPUHU MIUKPSAIS
BCTAHOBJICHO, 1110 Kpale cebe 3apeKOMEHTyBaIH MOCIBY 13 IIHUPUHOIO0 MIKpAs 12,5
CM, OCKUIbBKM BpOXalHICTh 3 UMMHU BapianTamMud Ha 11,1 1/ra mnepeBaxana
BPOXKAMHICTH 3a BapiaHTaMU 13 MIUPUHOIO Mikpsians 19,1 cm.

B ymoBax TOB A® "Jlo6poOyt" IlonraBcskoro paitony [lonraBcbkoi o6macti
B CXeMy JAociigy Oyjo A0JaHO BapiaHT 13 mMpuHOO MDKpsaas 15 cm. Illupuna
MDKPSJIIA 32 IUMH BUPOOHUYMMHU JTOCTIIPKEHHSIMH 1CTOTHO BIIMBAJIa Ha PIBEHb

YpOXKaHHOCTI 3epHa MIIEHUI[I 03UMO1, OCKIJIBKU 110 BaplaHTax i3 MIUPUHOK MIKPSIIS
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12,5 cm cepemnst BpoxKaliHICTh cTaHOBMIIA 46,73 11/Ta, mo Ha 18,4 11/ra Oible, HIX Y
BapiaHTax 13 MIMPUHOIO MDKPsAs 15 cM Ta Ha 19,37 1/ra Oinblie, HIXK y BapiaHTax 13
UPUHOIO MDKpAAs 19,1 cMm.
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EKOJIOTO-EKOHOMIYHE OBIPYHTYBAHHS BUPOIIIYBAHHSA
KYKYPY/J3U HA 3EPHO 3A NO-TILL TEXHOJIOT'TEIO

MaciioB /lenuc AHaTOJIiHOBHY

3100yBay BUILIOT OCBITH CTYIICHS MaricTp

3a crerianbHicTio 201 ArpoHomis

[TonTaBCchKMIA 1ep)KaBHUM arpapHUM YHIBEPCUTET

m. [lonmasa, Yxpaina

Ha cboromHimHiii AeHb JOCUTH IMIMPOKHA aCOPTUMEHT IMPOIO3UIIli CydacHUX

riOpuiiB KyKypyJ3Hu IpPeICTaBlICHO HAa BHYTPIIHbOMY PUHKY Ykpainu. Lli riopunu
CTBOPEHHI IJIs PI3HUX TIPYHTOBO-KIIMAaTHUYHUX YMOB, ITI0 OXapaKTEPHU30BAHO IXHIM
®AO [4]. Onnak, He3BaKAOUM HA BUCOKHM TOTEHINAA Cy4acHHX TiOpHIiB, OaraTo
BUPOOHMKIB, HEIOCTATHHO MPHUAUIAIOTH yBark OCHOBHUM (pakTopaM (POpMyBaHHS
YpOXaWHOCTI 3€pHa, TaKUM, SIK CTPOKH CIBOM, HOpMa BHCIBY HACIHHS, T'YyCTOTa
POCIMH Ta PIBHOMIPHICTh TIOCIBIB, JOTPUMAaHHS SKUX, CIPUSIE OTPUMAHHIO
MOTEHIIHHOI  BPOXKAWHOCTI KYKYypyI3W 3 MIHIMAaJbHUMHU 3aTpaTaMd Ha ii
BUPOOHHUIITBO [3].

Po3poOka enemMeHTIB TEXHOJOrii Uil CTBOPEHHS ONTHMAJIbHUX YMOB
BUPOIIYBaHHS 3 METOI OTPUMAHHS MAaKCHUMAalbHO MOXIIMBOI TMPOTYyKTHBHOCTI
CUIbCBKOTOCTIOAAPCHKUX  KYJBTYp,  30KpeéMa  YJOCKOHAJEHHS  ICHYIOYHMX
arpoTEeXHOJIOTIAH Ta BIPOBADKEHHS HOBHX arpo3axojiB  aJalTOBaHUX O
TIAPOTEPMIYHUX XAPAKTEPUCTUK PEriOHy € aKTyaJbHOK HAyKOBO-AOCIIAHOO
pobororo [5].

Bces icTopis 3emiepoOcTBa — 11e cripoda T0CATTH KOMITPOMICY MIXK TParHEeHHIM
oJiepKaTH BUCOKHUM yposkail 1 30epexeHHs1 poarodocTi rpyHTy [2]. He3Baxatoun Ha
MPUCKOPEHHUI HAYKOBO - TEXHIYHUN MPOrpec, Y HAOIMKYE CTOMITTS IPYHTU OyAyTh
3aUIIATACA TOJOBHUM PECypcoOM il OJIepKaHHSA  CLIBCHKOTOCTIONAPCHKOi
OPOAYKIii, $Ka 3aJ0BOJILHSATHME JIIOJCTBO IOBHOLIHHOIO Mponaykuien. Tomy
30epeKEeHHsI IPYHTIB, MIJBUILEHHA iX POJIOYOCTI € OAHIEI 13 YMOB 1CHYBaHHS
arozactsa [1].

[IIupoxomacimrabHa ferpajailis HalIuX IPYHTIB, 32 BUCHOBKAMH BITYH3HSIHUX

(axiBIiB, € OCHOBHUM HEJOJIKOM €KOJIOTIYHOI HEIOCKOHAJIOCTI HHUHIIIHIX
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TEXHOJIOT1M BHPOIIYBaHHS CUILCHKOTOCHOJAPCHKUX KYJIbTYp, ICHYIOUOI CTPYKTYpH
3eMENbHUX YTifb 1 MOTpeOye 3 EKOJOTIYHOI TOYKH 30pYy Meperyisaay cTpaTerii i
NPAKTUKH K IPYHTO3HABUOI, TaK 1 3eMJIepOOChKOi Hayk [2]. Jleski IpyHTH B YKpaiHi
nepeOyBarOTh Ha MEX1 HE3BOPOTHUX 3MiH, 110 BIUITMBAE HA CKJIAMl IPYHTOBOI OiOTH
[1]. BigHOBIEHHS [erpaJloBaHUX 3€Mellb € CKIAJHUM, a B JEAKHUX BHUIAJKaX
HEMOXJIMBUM, OCKIJIBKM BTpaTa iX MPUPOJHOI POAIOYOCTI TICHO TIOB’si3aHa 3
MOPYIIEHHSIM PSAY MPOLECIB SIBUIL, y SIKI BKIIOYEHI POCIUHU, IPYHT Ta OpPraHi3MH,
SIK1 HOr0 HACENIOTh [2].

301IBIIUTH POMIOYICTH TPYHTY MOXKHA 3aCTOCYBAHHSIM TEXHOJOTIi HOY-TLIL,
sgKa JIO3BOJIAE HE JIMIlE 30€pertv, a ¥ MPUMHOXKHUTH E€HEPril0 T'yMyCOBOTO IOJIS.
BaxxnuBo 3po3ymiTH, 110 POIIOYICTH IPYHTY CTBOPIOEMO HE MU (MU, HaBIIaKH,
MOCTIHHO TPaBMYeEMO Hally 3€MJII0 OPAaHKOI0, KyJbTHUBAII€l0, BHECCHHSIM
MiHEpaJbHUX JOOPHUB): POMIOYICTH IPYHTY CTBOPIOIOTH JKMBI OpraHi3MH, SKi
BHKOPHCTOBYIOTh €HEPTiO COHIIS Ta MEPETBOPIOIOTH 11 Ha OpraHiuHy pedoBuny [1].

[IporpecuBHUII CBIT TMOYaB MAacOBO 3aCTOCOBYBATH TEXHOJIOTIIO HOY-TLLI
npubim3Ho 3 1993 poky. OTox, 13 MOMHWJIKAMH Ta JOCSTHEHHSIMHU, BTpaTaMu W
HaJ0aHHSIMU H7e 3alpOBaJKEHHS I[1€1 TEXHOJIOT1] MOKU 10 HEBEIUKOI KUIBbKICTIO
yKpaiHCbkuX (epMmepchkux rocmogapctB. OmHak aexTo 3 depmepiB, 3/SKaBIIUCH
TPYJIHOII[IB, 3HOBY IMEPEXOIUTh HA TPAAUIIAHUNA OOpOOITOK TPYHTY, TaKk 1 HE
3po3yMiBIIK  (uUTOCOPii HOY-TULL. BIIBLIICTH XK€ TrocnojapiB pyxaroTbCd Janti, 3
KOKHAM POKOM OTPHUMYIOYH Jie1aji Kpalili pe3yiabTatu [2].

«HynpoBay TEXHOJOTIA — €IMHUN HA CHOTO/IHI CIIOCIO BIATBOPUTH POIIOYICTh
IPYHTY. AJI’K€ 3aBJISIKU il 3MIHIOETBCSI CTPYKTYpa 3eMJIi: Kpalle 30epiraeTbcsi BOJIOra,
HaKOIMUYYIOThCS opraHiyHi pedoBuHU. [Ipupona Tak mpoaymana: SKIIO TPaMOTHO
MIIXOAUTUMEMO, TO BOHA, CKUIbKM O MU He Opaiu, BijjaBaTtume Iie Ouibine. Tomy
MOKHa BTPATUTH 1IeH pecypc, a MOKHA — PO3IMIUPUTH, BiATBOPUTH. OTOXK, KOKEH
dbepmep, SIKUiA )KUBE HE CHOTOJIHINIHIM JIHEM, Ma€ 10aTH HE MPO MIBUIKUNA MPUOYTOK,
a Mpo Te, K 30eperT 3eMJIF0 [Tl Harmaakis [1].

Texnonorito Tpeba po3nmounHaTH 31 30MpaHHS TONEpeaHbOI KynbTypu. Crifn

ypaxoByBaTH, 10 HEPIBHOMIPHE PO3MOJUICHHS MOXHUBHUX POCIMHHUX PEIITOK
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mo3ay KoMOaitHa MOYKe CTaTH MPUIMHOIO BUHUKHEHHS 0aratbox MpoOsieM Jjisi ciBOu
[6]. T Tomi Tpeba Oynme 3acTocoByBaTH ab0 MexXaHIYHHH OOpPOOITOK TPYHTY, abo
MynpdyBadi. ToMy BapTO HamaraTucsi SKOMOTa MEHIIE MPOMYCKAaTH Yepe3 KoMOaiH
POCIMHHUX PEIITOK — YHM MEHIIE iX Mpoiae, THM MEHIIEe MOTIM po3kumartu. Ha
KoMOaifH1 Mae OyTU SKICHUN MOJpIOHIOBAY 1 po3kujay. Tpeba po3KUIaTH HE JIMIIE
COJIOMY ITICJISI COJIOMOTPSICIB, @ ¥ MOJIOBY micys penriT. I1ix yac ciBOM O11s CiBaJKu
MOCTIHO OBUHEH OyTH CIEUIaNICT, SIKHH KOHTPOIIOBATUME SIKICTh BUCIBY. AJKe Ha
MOJISIX — PI3HI MONEPEAHUKH, BIJAMOBIAHO, M Pi3HI POCIMHHI PEIITKH Ta PENbed.
Koxnwuit pobounii opran norpedye MOCTIHHOTO HANAIITYBAaHHS, 0COOJIMBO TO1, KOJIU
3 OJHOro mojisi mnepeikmkaem Ha iHme. CiiaTh 3aBkau Tpeda 3a ONTHUMAaNbHOI
TOTOBHOCTI IPYHTY (He panimie!). SIKIo rpyHT He TOTOBHH, TO JIOXKE — SIK TJIACTUJIIH.
Ha coHIi Bigpa3y BHCHXa€, 3eMJIs CTa€ K KaMiHb — 3epHO He 3iiae [1].

OTtox, OakaHUM € MaKCUMaJbHO BHCOKHMM 3pi3 Mia 4yac 30upaHHs Oyab-sSKOi
KyJIBTYpH (KpiM COi), MAKCHUMaJIbHI PO3MIPH POCIMHHUX PELITOK Micis kKomOaiiHa [7].

[TpoTe 000B’sI3KOBO BOHH MaIOTh OyTH PiIBHOMIpPHO po3moineHi [2].
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OCOBJIMBOCTI CYYACHOI TEXHOJIOI'TI BUPOILIIYBAHHS
KAPTOIIJII

SAuenko Makcum IBaHOBHY

3100yBay BUILIOT OCBITH CTYIIEHS MaricTp

3a cnerianbHicTIo 201 ArpoHoMis

[TonTaBchkuii ep>KaBHUM arpapHUN yHIBEPCUTET
m. [lonmasa, Ykpaina

HaykoBuMH TOCHIKEHHSIMH JOBEACHO, IO KapTOIUIA AY)KE€ BHUMOTJIMBA [0
MOXKUBHUX pedoBHH. lle MoB'si3aHO 13 HArpoMaJKeHHSM BEJIMKOi KUIBKOCTI CyXOi
peyoBUHU B OysibOaxX 1 HEJJOCTATHHO PO3BHUHEHOIO KOPEHEBOIO CUCTEMOI0. BueHnmu
BCTAHOBJIEHO, 0 100 Kr Oysb0 KapTOIUIl BAHOCHUTD 13 IPYHTY OJIM3BKO 5 KT a30Ty, 2 -
dbochopy 1 9 xr kamiro. [lopiBHSIHO c1a00 pO3BMHEHAa KOpPEHEBA CHUCTEMa POCIHH 1
BEJIMKAa TOTpeda TMOXKUBHUX PEUOBHH 3YMOBIIOIOTH HEOOXIJHICTH BHECECHHS
HiABUILCHUX HOPM J00pUB 151 3a0e3neucHHs (opMyBaHHS BUCOKOTO Bpoxaro [5].

[lin xapTomit0 BHOCATH SIK OpraHiyHI Ta MiHepasibHI noOpuBa. HaiibOinbina
norpeda B HUX CYTTEBO 3pocTae y (a3i Oynb0oyTBOpeHH: [8]. B mouaTkoBuit nmepion
POCTY 1 PO3BUTKY POCIMH KapTOIUTl MOTPIOHO >KWBJICHHS 3 MEPEBAXKAHHSAM a30Ty, a
npu Oynan00yTBOpeHH1 - (dochopy 1 kamiro [6]. HegoctaTHs KUIBKICTH OKpEMHX
€JIEMEHTIB JKUBJICHHS BUKIWKAE 3MIHU Yy PI3HUX OpraHiB, OCOOJMBO JIMCTKIB, IO
MO’Ke OYTH IIOMITHHAM 3a 30BHILIHIM BUTIIsLAOM [9].

SAx  TWATBEpHKEHO HAYKOBISIMH, KpaIllMMH TPOJOBOJBYNMU  SKOCTSIMHU
MepeBa)ka€ KapTOIisA, SKa BHUPOIICHA HAa OKYJIbTYPEHHMX JIETKUX CYIMIIIaHuX 1
CyrmuHUCTUX TIpyHTax [/]. Baxki cyrmuHuCcTi 1 TOp(OOONOTHI TPYHTH 3HAYHO
MOHWXKYIOTh AKICTh Ta JEXKKICTh Oynbp0. HaitOinbin BUCOKI Bpoxkai Oyian0 KapTOIUIi
BHCOKOi SIKOCTI OTPUMYIOTh Ha MyXKHUX JIETKMX TIPYHTAaX, Ha SKUX TOBHICTIO
3a0€3MeuyeThCsl POCIMHA KUCHEM, IO OCOOJMBO BAXIMUBO B Mepioj GopMyBaHHS
Oynr0. [Ipu HectipusTIMBUX yMOBaxX (OPMYEThCS HU3BKUHN yporkail Oyinbp0 KapTorui,

MOHMKYEThCS TAKOXK BMICT Y Oynb0ax kpoxmairo ta Bitaminy C [5].
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BaxJmBuM B TEXHOJIOT1{ KapTOILT, 1€ € PO3MIIMIEHHS KYJIBTYpH B CiBO3MiHi [4].
BceranoBieno, mo mpu BUOOp! AUISHKH TiJ] KapTOILUIKO, OCOOJIMBO PaHHBOCTHUTIIUX
COpTIB, BpaxoBYIOTh peibed MicieBocti [6]. Ha mnoHmwkeHux wicisax il He
BUKOPHUCTOBYIOTH JI€ B PaHHI TOJIMHU CXOJU MOXYTb MOIIKOKYBATUCS 3aMOPO3KaMU
[1]. Jdns xaprommi HaHOLIBII OpuUAaTHI J00pe OCBITIIEHI, IO IPOIYBAIOThCS,
MIBJEHHI 1 MIBACHHO-3aX1AHI CXWJIM, 3aXHUIIEH] 3 MIBHIYHO-CXIJHOI 1 IIBHIYHOI
CTOPOHHU JIiCOM, JlicomocaakaMu. TakoX BIAMIUEHO, IO MIIAPYHTOBI BOAU HE
HOBHMHHI 3ayiaraTd Ha rinOuHi Buine 60 cm Bix moBepxHi [8]. Ilpu BucamkyBaHHI
PSAAKU pO3MIIIYBAaTH B HANpPSAMKY 3 MIBHOYI Ha MiBJAEHb, a00 X 3 MIBHIYHOTO 3aX0Jy
Ha miBACHHMM cxin [3].

JlochiKeHHAMU MIATBEPKEHO, 0 KApTOILII0 MO>KHA BUPOIIYBAaTH Ha Pi3HUX
IPYHTax, aje mnepeBary HanaBaTu He kuciauMm (pH 5,6-5,8), puxium, jerkum 3a
MEXaHIYHUM CKJIaJJOM OKYJbTYpEHUM IpYHTaM, $Kl 3a0e3MeuyloTh I1JIBUILEHY
noTpely ii B KUCHI, OBIiTPi i Boso3i [7]. [pyHT nmoBuHeH mictuth He MeHIe 2-2,5%
rymycy [2]. Mano npunatHi A1 BUPOIIYBaHHS KapTOIUTI BaXKKi TJIMHHCTI TPYHTH, a
TaKOX HU3UHHI 3a penbedoM AiaHKU [5]. [IpoTe BakKi MIMHUCTI IPYHTH iATAIOTHCS
OKYJIbTYPSHHIO BHECCHHSAM opraHigyHux goopus [10].

BaxxnuBuM B TEXHOJIOTIi BUPOIIYBaHHS KapTOIUll € mornepenHuk. Kpamummu
norepeHUKaMM JIJIsl KapTOIUTL B MOJIBOBUX YMOBAX MOXJIMBE YEPTyBaHHS 3 IOCIBAMU
3€pHOBUX KYJbTYp (03UMa MILEHUIIS, )KUTO IO YUCTOMY Mapy), 36pHOO000BI (ropox,
0600u), OaratopiuHi (KOHIOIIMHA, JronuH). KpamuyMmu monepenHUKaMu B OBOYEBIN
CIBO3MIHI /JI1 KapTOIUNl € KamycTa, OTIpKH, MOpPKBa, Oypsku cTojioBl. OBOYEBI
POCTIMHM Kpallle YepryBaTd B TAKOMY MOPSAKY: KapTOIUIA - CTOJIOBI KOPEHEIIONN -
KamycTta - rapOy30Bi; KapTOIUIS - KalycTa - rapOy30Bi - IUOYJs pimyacTa 1 YaCHHUK.
[Ipu BHpoOIIyBaHHI PAaHHBOCTUIJIIMX COPTIB KapTOIUI IMOJ€E, SIKE 3BUIBHIOETHCS MICI
30UpaHHs BPOXKAI0 MOKHA BHUCIBATH JIIOMWH, pINaK, TIPUYUIi0, 3€JICHYy Macy IS
BUKOPHCTAHHS B OCIHHIH Mepion K cuaepaabHe 100puBo [6].

BuponiyBaHHs KapTomii Miclig POCIHH, SKI HajeXaTh A0 OJAHIE] OOTaHIYHOI
POIMHU, SIKI YPaKaIOThCA OJHUMHU 1 THUMH K IIKIJHUKAMH, XBOpoOaMHu He

pexkoMeHayeTbesl. CIBO3MIHM B SKUX BHUCADKYIOThCS KApTOIUIA B 3aJI€KHOCTI BiJ
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OPUMHATOT CTPYKTYPHU MOCIBHUX IUIONI 1 IPYHTOBO-KJIIMATUYHUX YMOB NOBHHHI MaTH
pi3HI CXeMH dYepryBaHHA pociuH. JloCHiKeHo, M0 TPUBATICTh poTalii 0e3
OaraTopiuyHUX TpaB ckiajaae 4 - 6 pokiB, a 3 BUPOIIYBaHHAM OaraTopiuHuX Tpas — 5-9
pokiB. Ilpu nmoTpuMaHHi CIBO3MIHU KapTOILUIIO MOXXHA BHCAPKyBaTH Ha TMOTEPETHE
micie 4epe3 3-4 poku [7]. Sk BimOMO, KapTOIUIS IEPCHOCHTH IOBTOPHE
BUCAQ/DKyBaHHS, MPH [bOMY 3a0e3leuye 3a70BUIbHI BpoXkai. Ypoxkaill KapToruti
3HUXKYEThCS BiJl 0€33MIHHOTO BHpoOIIlyBaHHS Ha Tperiid pik [6]. [loBTopHi mociBu
JOMYCTUMI TUIbKH MPU YCYHEHHI HEOE3MEeKH PO3IMOBCIOKCHHS IIKITHUKIB 1 XBOPOO
[1].

O6poOitok 1pyHTy Ta yaoOpenns. Kaprtomist 3a cBOiMH 010JOTIYHUMHU
OCOOJIMBOCTSIMM  JUII HOPMAJIBHOTO POCTY 1 PpO3BUTKY MOTpeOye peTesbHOl
MIATOTOBKU IpyHTy. JlJis HOpManbHOTO (DOpMyBaHHSA 1 pocTy Oynb0 KapToIui B
BENIMKIM KUIBKOCTI TOTPIOHO TOBITPSI, SIKOrO MNOBUHHO OyTu Omm3bko 20% (3a
00'eMoM) KHCHIO [6].

[linTBepKEHO, IO HA KUCIUX IPYHTaX POCIMHAM 4YacTto Opakye dochopy
(el elleMeHT cTae NOCTYIHHM IIPH MPOBEJCHHI BamHyBaHHS IpyHTY) [2]. @ocdop
0COO0JIMBO MOTPIOHUH CX0/1aM KapTOILUIl 3 MOMEHTY BIJIPOCTAHHSI KOPEHEBOT CUCTEMH.
Bin npuckoproe no3piBanHs Oynb0, MOKpallye SKICHI TOKa3HUKH, I1BUIILYE
KpOXMajbHICTh. ToMy BHECeHHs miag KapToro ¢ochopHuX A00pUB pa3oM 3
a30THUMH TIoTiepepkae (HochopHe TONOAYBAHHS MOJOANX POCIHH, TOKPAIIY€E PICT 1
PO3BUTOK, PAaHHE YTBOPEHHsI OyNbO 1 ofep>kaHHs OLIBII paHHBOTO Bposkaro. Kamiit
CIpUs€ POCTYy KapTOIUIi, HAarpOMa/pKCHHIO KpOXMallto B Oynp0ax, MOKpAaIIeHHIO
CMaKOBHUX SIKOCTEH, OCOOJMBO cCipyaHOKHUCIOro Kamito [8]. s HOpMalbHOTO
PO3BUTKY OyJIbO KapTOTUII PEKOMEHIYIOTh TaKOXkK 3aCTOCOBYBATH PETYJISTOPU POCTY.

3 METOI YHUKHYTH BTpaT BiJi BUMHBAHHS TPYHTOBOIO BOJIOTOIO aMiadyHy
CeNTPY PEKOMEHIYIOTh BHOCHUTH HAaBECHI1 Mij MEPEATNOCiBHY KyJIbTHBAIIO B 1031
100-300 xr/ra. Takox ¢ocdopHo-KamiiiHl 100pHBa, SKi HE BHOCHJIM BOCEHH, TO iX

3aCTOCOBYIOTH HaBECHI [7].
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Sl BiIMIYalOTh, MOPSA 3 THOEM, IIIHHUM OPraHIYHUM JTOOPUBOM € KypsSUHid
nocma. Hopma cyxoro, moOpe moapiOHEHOTO KypsS4oro IOCTiAy HE TOBHHHA
nepesuiyBatu 100-150 kr/ra.

SKmo ans BHCAKYBaHHS HE BHCTAaya€ HACIHHEBUX Oyip0, TO MOXHa
BUCAQ/DKYBaTH TOJIOBUHKH Bij Oynb0 Macoro 80 r 1 Ouiemie. PospizaoTs Oynb0Ou
MO3/0BX, TakK, 00 HE MOIIKOAUTH TOYKH pocTy. Kpaile 11e 3pobutn 3a THXIIEHb 10
BUCA/DKyBaHHA. BiJ paHHBOI MOpi3KKM Ha 3pi3l 3'ABISETHCS OMPOOKOBIBIIMI IIap,
SKUW 3amobOirae Oyiap0l TIeperHuBaTH B TIPYHTI. PekoMeHayroTh i pi3aHHSA
BUKOPHUCTOBYBAaTH Oynp0H, BxKe MpopolieHi abo mporpiti. Maca iX 4acTo4ok micis
Hapi3ku He noBuHHa Oyt MeHmowr 30-50 r, Ha skUX MicTUTbes 2-3 Biuka. Ilpwu
po3pi3i Oynb0 MPOBOIUTH JAE3IH(EKINI0 HOXKAa B PO3UMHI NecTUIUIIB. [looBUHKH
Oynb0 00pobIsItoTh po3unHoM cywminil 0,5% nepmanranaty kaimito, 0,05% MigHOTO
kymopocy 1 0,1% 6opnoi kucinotu. Ilicas o6pobku OynbOu 30epiraioth 3-6 106U
TOHKUM MapoM mpu Ttemmneparypi +20..+22°C 1 Bosorictio moBiTps 80-95% 1

aKTUBHOMY BEHTHJIFOBAHHI, IIOTIM BUCAKYIOTH [5].
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