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3AT'AJIBHA XAPAKTEPUCTUKA POBOTHU

AKTYaJbHICTh TeMH. AHAJII3 CYy4aCHOTO BITYM3HSIHOIO 1 CBITOBOTO JOCBITY
3aCTOCYBAHHS KOPUCHUX MIKPOOpPraHi3miB B arpo0iotexHonorii (Tuxonosuu [. A.,
2006; Bonkoron B. B., 2011 poky; Ilatuka B. I1., 2012; Vance CP, 2001; Maria
Harrisonetal., 2012; Ra D., 2014 poky) NiaTBEPLKYE MOXKIMBICTb CTBOPEHHS
BUCOKOIPOJYKTUBHUX POCITMHHO-MIKPOOHUX CHCTEM 1 BKa3zye Ha HEOOXITHICTH
BUBUYCHHS YMOB JUIsl iX €(EKTHMBHOIO (PYHKIIOHYBaHHS B NEBHUX TPYHTOBO-
KJIIMaTu4HUX yMmoBax [1-3].

Bakrepuzanis HaciHHS MIKpOOHMMHM NpenapaTtamu COPUS€E IHTPOAYKIIi B
arpoLICHO3M arpOHOMIYHO KOPUCHUX MIKPOOPraHi3MiB 1 € €JIEMEHTOM OPraHiuHOTO
3eMJIepoOCTBa, SIKE TIPYHTYEThCS HA METOAOJOr €KOJIOTIYHO Oe3MeYHHuX
TEXHOJOTI, BIAHOBICHHS TNPUPOJHUX PECYPCIB 1 iX €HEPro30epesKeHHS,
03JI0POBJICHHS HACEIEHHS [4].

VY 3B'S3Ky 3 UM JOCTIIDKCHHS AaKTyajbHI B CBITOBOMY CHIBTOBAPHCTBI.
Po3poOka Oe3neuyHuXx TEXHOJOTH BHPOLILYBAHHS POCIMHHHLIBKOI MPOAYKI Mae
ocoOmiBe 3HaUeHHs. L[iHHICTh LBOTO MOCIHIKCHHS Hadae BHOIp 3epHOO0O0BHX
KyJIbTYP - HE3aMIHHUX JDKEPENT POCIMHHOTO Oika 1 MOMNOBHEHHS TPYHTY
010710rTYHAM CUMOI0TPO(PHIUM a30TOM [5].

Mera i 3aga4i gocaimzkedb. MeTO JOCHKEHD OYJI0 MPOBEACHHS OLIHKA
BIIJIMBY HOPM BUCIBY HACiHHS HA (JOPMYBAHHS BPOXKANHOIO MOTEHILIAy COPTIB
COUYEBHII.

JUTs TOCATHEHHSI MOCTABJICHOT METH BUPILITYBAJI HACTYTIHI 334a4i:

- BHSIBUTH BIUTMB HOPM BUCIBY Ha (DOPMYBaHHS YPOKAHOCTI HACIHHS
COYCBHII;

- POBECTH MOMIYK (PYHKI[IOHATBHOI 3aJIEKHOCTI TOKA3HUKIB 0000BO
- pu300iaTbHOrO CUMO103y, MPOAYKTUBHOCTI 1 SIKOCTI 3€pHA MPH BHUPOLILYBaHHI
COYCBHII;

- BA3HAUUTH E€KOHOMIYHY €(EKTHBHICTh arpOTEXHIYHMX NPHIHOMIB

BUPOILIYBaHHs COYEBHIII B yMOBax [lonTaBcekoi o0nacri.



O0'€eKT AOCTIIKEeHb: BIUIMB HOPM BUCIBY Ha (JOPMYBaHHs MPOAYKTHBHOCTI
COPTIB COUYEBHUIII.

IIpenmer moc/igxkeHb: COPTH COUYEBHULI Ta mpenapatd €BpoHOpM Pi30 Ta
Puzobodir.

Mertoau npocaigkeHb. [l0IbOBI — BHpPOIIYBaHHS, BU3HAYCHHS BUCOTH
POCJIMH, BU3HAYCHHSI BUCOTH MPUKPIIJICHHS HWKHIX O0OIB, KUIBKICTH OOOIB Ha
POCIIUHI, YPOXKaHICTh, JaDOpaTOpHU — Maca KI€OCHBKIB, KUTbKICTh KITyOCHBKIB,
Maca 3epHa 3 OJIHIET POCTUHU, BMICT MPOTEiHY; MATEMATUKO-CTATUCTUYHUI aHA13
— BU3HAUYEHHS EKOHOMIYHMX MOKA3HUKIB TEXHOJIOT1i BUPOILYBAHHS, BUKOPUCTAHHS
KoMnbroTepHUX porpam Excel-2007 1 Statistica—7.

HaykoBa HOBH3HA oJep:KaHHX pe3yJbTarTiB. Bhnepme B ymoBax
arpoLeHO3a MPY BUKOPUCTaH1 MiKpoOHUX nipenaparis (€BpoHopM Pi30, Puzobodir)
OyJl0 BU3HAYCHO MOKA3HUKH, SKI MAKOTh BIJIMB HA (POPMYBAHHS MPOIYKTUBHOTO
NOTEHIIATy HACIHHS coueBUIl. HaykoBO — 0OIPYHTOBAHO 3aI€KHICTh BIUIMBY 1 3M1H
JaHUX TIOKA3HUKIB Bl yMOB POKY Ta OakTepu3altii.

IIpakTnyHe 3HAYECHHS OTPUMAHHUX pe3yJbTaTiB. Ha ocHOBI GararopiuHnx
JOCIIKEHh B TPYHTOBO — KIIMAaTMYHMX YyMoBax [lonTaBchkoi oOjacTi ams
NOKPALIEHHS SIKOCTI HACIHHS, OTPHUMAaHHsS €KOHOMIYHO OCHOBAHMX 1 €KOJIOTTYHO
0e3Me4YHOro  BpOKAK0,  aKkTWBi3amli  MIKpOOHMX — OpemapariB  COYEBHI
CUIbCBKOTOCIIOAAPCHKAM BUPOOHUIITBAM Pi3HUX (POPM BIACHOCTI PEKOMEHIOBAHO
MPOBEICHHS MEPEANOCIBHOT OaKTepu3allii HACIHH penapaTtoM €BpoHOpM Pi30 mmis
copty Jlyranuanka ta Puzo6oditom mist copry JlroOasa.

IyOaikanii. Mi>kHapoJHa HAYKOBO-NPAKTHYHA 1HTEPHET-KOH(EPEHLIi Ha
TEMY: «AKTyaJbHI HampsMKKA Ta MNpoOJEMaTHKA y TEXHOJOTISX BUPOLIYBaHHS
OPOAYKILIT pocIMHHMUTBa», 23 muctonaga 2023 poky kadempa pOCIMHHULTBA
[TIAY.

Crpykrypa i oGcsar poooru. Kpamidikamiiina poOota BUKOHaHA Ha 57
CTOPIHKaX KOMIT FOTEPHOTO HA0OPy, MIiCTUTH 11 Tabimup, 2 puCyHKH Ta 7 1OJATKIB,
BKJIFOYAE 3arajibHy XapakTEPUCTUKY POOOTH, 6 PO3/IIiB, BUCHOBKHU 1 MPOMO3MIIIi.

CHucoK BUKOPHUCTAHUX JUKEPEN Halnlvuye 74 HAliMEHYBaHb.



PO3ALJI 1.O1JIA ] JHTEPATYPU
1.1. IlixBUIIEHHS NPOAYKTHBHOCTI 3¢PHOO000OBHX KYJIbTYP LIJISIXOM
IHOKYyJIsA il

[HTeHCHPiKanis CUIBCHKOTOCIIOAAPCHKOr0 BUPOOHMIITBA, KA Nependavae
BHECEHHSI 3HAQYHOI KUIBKOCTI AOOPHB 1 MECTHLMIIB, 3a OCTaHHI MIBCTOJITTS
J03BOJIMIIA 30UTBIIUTH TPUPICT CLILCHKOrOCHoAapcehkoi mpoaykuii Ha 70-90 %. Ane
N1ABUIICHHS BPOXXAHHOCTI CYyNPOBOIXKY€ThCS 3HAYHUMHU BKJIQJICHHAMH KaIliTamiB 1
enepropecypcis (Gold M. V., 1999) [6].

Y CBITOBIA MpaKTHUI[l CIOOCTEPITA€TbCS TEHACHIS 3HUKEHHS /103
3aCTOCOBYBAHMX MIHEpPAIbHUX JOOpPHB, 1 3pOCTaE poJib iX I1HTETPOBAHOIO
BUKOPHCTAHHS (3 €KOHOMIYHMX 1 €KOJIOTIYHMX MIPKYBaHb) 3 arpOTEXHIYHUMH
npuiioMamMu, COPSIMOBAHMMH HA MIATPUMKY HPHPOJHOI POMKOYOCTI TPYHTIB,
3aX0JaMH OO MiJABULICHHS O10PI3HOMAHITTS KOPUCHOI TPYHTOBOI MIKpOQIIOpH
(ITaruka B. I, Iletpuuenko B. @., 2004) [7].

be3 npuiiHATTS TEPMIHOBUX 3aXO/IB 3 OXOPOHM Ta MIABUIICHHS POIIOUYOCTI
IPYHTIB, BOHO BXXE¢ B HaHOmmx4omMy MailOyTHROMY MOke OyTH HEOOOPOTHO
BTPAYEHO Ha BeJMKUX 3emiiepoOcekux Teputopisx ([lapaxun H. B., Haymkina T. C.
2008).

HaiiGuibmr e)eKTUBHE 1 €KOJOTIYHO O€3MEeUHE 3aCTOCYBAHHS MIHEPATBHHUX
JO0OPUB MOKJIMBO TUIBKH TIPU 33[0BOJICHHI TOTPEOH POCIIMH B LIMPOKOMY CIIEKTPI
IHIIMX KOMIIOHEHTIB, IO 3a0€3MeuyloTh PO3BUTOK POCIMH 0€3 MIKOIU Jyis
POIOYOCTI IPYHTIB [8].

Ha BHKJIFOYHO BaXJIMBE 3HAYCHHS KOPUCHUX TPYHTOBMX MIKPOOPIaHi3MiB
JUIS  JKUBJICHHS POCIMH 3BEPTAIM YyBary BEJIHMKI BYEHI arpOHOMIYHOIO
rpynTo3HaBcTBa B. B. Jlokydaes (1940) 1 I1. A. Koctuues (1951).

[Tpotsirom XX cromitrs OynaM MOpPOBEAEHI MacmTaOH1 AOCTIKCHHS, B
pe3yabTaTi SKUX OyJ0 BCTAHOBJEHO, LIO0 B 3aJE€KHOCTI BiA TUMY TPYyHTY 1 ii
KyJBTYPHOI'O CTaHy, PI3HULS MPOSIBJISIETHCS B 3HAUHUX KOJIMBAHHSIX YMCEIBHOCTI T
CTPYKTYP1 IPYHTOBUX MIKPOOPraHi3MiB, MIKp0o0i0Ta aKTUBHO (PYHKIIIOHYE 1 popmye

NEPEBAKHO BEPXHIM TOPU30HT IPYHTY, OEPyYM Y4YacTb B YTBOPEHHI T'yMYCOBOTO



mapy, A¢ HaiOimpmmiA 3anmac opradiyHux (OpM MOKUBHHUX E€JIEMEHTIB 1 TPYHTOBI
MIKPOOPraHi3MH TICHO B3a€MOTIOB'si3aHi [9].

3 01HOTO OOKY, MIKPOOH1 CIIJIBHOTH CIPUSIFOTh AKTUBHINA MITrpariii mo>KMBHUX
PEUOBMH A0 KOPIHHS, 3 IHIOIONO - MIKPOOPraHi3MW BHACTIAOK I1HTEHCHUBHOI
(epMEHTAaTUBHOI MISAJIBHOCTI Ta NPOAYKYBAaHHS META0OMITIB BIUIMBAKOTH Ha
JOCTYIHICTh JUIsl POCIIMH BaXKKOPO3YMHHUX CHOJYK O10r¢HHHUX €1eMeHTIB [10].

ExcrniepuMeHTabHO TOBEACHO, IO MO30aBIEHHS POCIHH HEOOXIAHOI
MIKPOQIIOPH MOKE MPUBECTH A0 3HIKEHHS IHTCHCUBHOCTI KOPEHEBOTO XapuyBaHHS
1o 15 pazie (Bonkoron B. B., 2011).

CHnuCcOK CKIaIOBUX KOPHCHOTO BIUIMBY MIKPOOPraHi3MiB Ha POCIMHH HE
BUYEPITYETHCS TUIBKH BHILNE 3a3HAYECHUM, aj€ 1 LbOr0 JOCTATHBO U PO3YMIHHS
TOTO, MO0 AKTHBI3ALiS MIKPOOHO-POCIMHHOI B3a€EMOJli € TOTY>KHUM (PAKTOPOM
M1JBUAIIEHHS POy KTUBHOCTI arpoueHosis [11].

[TimBALIEHHS] BPOYKANHOCTI CUTbCHKOTOCHOAAPChKUX KYJIBTYP 3aJICKUTh Bij
3a0€e3MeUeHHs X €J1EMEHTaMU MIHEPAJILHOTO SKUBJICHHSI.

VY O1BIIOCTI FTPYHTIB B MEPIIOMY MIHIMYMI 3HAXOATHCS TOCTYITHI POCIUHAM
MIHEPAJIbHI a30THI CHONYKW. [l0 HbOMYy NUTaHHS MPO MIABUIICHHS POIIOYOCTI
IPYHTIB 1 TPOAYKTHBHOCTI CUIBCBKOTOCIOJAPCHKUX POCIWH, B MEpPUIy 4YeEpry,
3B'SI3YETHC 13 3a0€3MEUEHHSM iX a30ToM [12].

OCHOBHHMH JKEPENaMH a30THOTO >KUBIICHHS POCJIMH €. MIHEPAJIbHUH a30T
CHOJYK, YTBOPEHHX B TPYHTI B PE3yJIbTaTl MiKPOOIOJOTIYHHMX MPOLECIB, a30T
MIHEPAJIbHUX TOOPUB, IO BHOCATHCS, a30T OPraHIYHUX AOOPUB; a30THI CIOJIYKH,
Kl BUXOAATH NpH (ikcamli MOJEKYJISIPHOTO a30Ty MIKPOOPraHi3MiB, a30THI
CHOJYKH, SIKI HAOAXOIATh B TPYHT 3 aTMOC(EPHUMM OIMagamMH, MOJUBHOI BOJAOKO 1
HaciHHsaM ([Tatuka B. @., 1992; Anamens ©. @., 2003).

3a/10BOJIEHHST TOTPEO POCIAWH B a30T1 - 3aBJaHHs OLIbII BAXIIUBIIIE, HIXK B
3a0e3neueHH1 SKUM-HEOY Ib IHIIUM MiHepalbHuM enemMmeHToM (I1atuka B. I1., 1993).

[TpoTsiroMm BCBOrO MNEPIOAY KUTTS BOHW MPOSIBISIOTH BITHOCHO BHUCOKY

notpedy B a30Ti. Bulll pocauHu HE 3/1aTHI BUKOPUCTOBYBATH B PO JUKEpena



A30THOT0 Xap4YyBaHHS MOJICKYJISIPHUN a30T (BUHATOK O0OOB1 Ta psij HIINX ), TAK SIK
BOHU HE 371aTHI MOJI0JIATH CUJTM 3YEIIJIEHHS aTOMIB Y MOJIEKYJIH a30Ty [13].

B pesynbrari Bca Bennue3Ha mMaca atMocepHoro azoty (O0am3bko 8 T Ha
KOXKEH KBaJpPaTHUIl METP 3€MHOI MOBEPXHI) pociauMHaM HexoctynHa. KpiMm Toro,
BEJMKA KIJIbKICTh @30Ty MICTUTBCS B FIPCBKUX MOPOAAX - 95-97 % BiJ BChOTO a30Ty
3emuti (Ha atMocdepHe a3oT npumnajaae e 3-5 %) (3ssarinues /1. ., 1987; [anos
H. C., 1986).

[Tpote, Ha AyMKy Gararb0X JOCIHIIHUKIB, NEPEBAKHA KUTBKICTh MOB'S3aHOTO
a30Ty, SIKWI MOTJIMHAKOTBCA POCIMHAMH 3 TPYHTY B MPUPOJHMX YMOBax, Oyna
HAKOMHWYEHA 3 aTMOC(EepH, 1 BIH HE € A30TOM MEPBUHHUX MOPIJA, & BXOAUTH N0
ckiany opraniunux peyoBuH (bnek K. A., 1973 ).

Bo6oB1 pociiMHM MarOTh YHIKAJIBHY 3JaTHICTh BCTynaTH B CHMOI0O3 3
OynbOOYKOBHMHM OaKTEPIsIMU 1 yTBOPIOBATH a30T(hiKCyroul Oynb00uku [14].

3rigHo 3 6arateMa JOCTILKEHHIMHA, MPOBEACHUMH B Pocii Ta IHIIMX KpaiHax,
BCTAHOBJIEHO, 10 0000B1 KyJbTypH B CcHUMO1031 3 OYyJb00YKOBHUMHU OaKTEPIsIMU
Rhizobium 3xartHi (pikcyBaTy BeNMKy KUIBKICTh a30Ty: KOHOMMHA - 180-670 Kkr/ra,
monepHa - 200-460, 606u - 100-550 , cos - 90-240, ropox - 70-160, monuH - 150-
450, macoruma 3 600oBumu - 100-260 kr/ra (baduu A. O., 1996; Anamenp ©. O.,
1999).

Kosxen Bua 0000BUX pOCIIMH YTBOPHOE OyJIBOOUKH MPU 1HOKYJISALI TEBHAM
BUJOM OynpOoukoBuX Oakrepiil. bakTepii MpOHUKAaKOTh B KOPEHEBUI BOJIOCOK, JI€
YTBOPIOETHCS IHPEKIIHHA HUTKA, CTIHKH SIKOT (POPMYIOTHCS POCIIMHHOT KITITUHORO, &
BHYTPILIHIN BMICT sBJIsi€ OakTEpialbHUI MoJlicaxapui, B KW 3aHYpPEH1 KIIITUHU
pu3001i. 3HaxX0AAThCs B 1H(EKIIHIIA HUTII OakTepii AUTATHCS 1 B Mipy 3POCTaHHs
HUTKH IPOCYBAIOTHCA B 30HY MEPUCTEMH KOPEHs [15].

[ToTiM BOHM MPOHUKAKOTH 3 IH(PEKIIIHHOT HUTKK B LUTOIJIA3My POCITUHHHMX
KJIITHH, MEPECTAOTh JUIATHCS 1 IEPETBOPIOKOTHCS B OAKTEPOiNN, 1€ CUHTE3Y€EThCS
HITPOreHa3a - ()EPMEHT, KWl BITHOBIIOE a30T 10 amiaky. [lpouec 1HOKymsii

JOKJIaHO BUCBITIEHO B poboTtax E. H. Mumyctuna 1 B. K. IlineHikoBa (1973).
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Ha nymxky JI. A. Bakymunorw, JI. H. Kpumosoi (1966), edexTtuBHe
BUKOPHCTAHHS POCIIMHAMU O10JIOTTYHO 3B'sI3aHOT0 a30TY MOKIIMBO JIMIIE TOJI, KOJIA
OynbOOUKOBI OakTepii BIpyJEHTHIIN (3JaTHI IOBMAKO MPOHMKATH B KOPEHI) 1
akTuBHI1. CyIUTH TIPO BIPYJEHTHOCTI OyJIBOOYKOBHX OAKTEPIH MOKHA 32 KUTbKICTHO
OynbOOYOK, IO YTBOPHUJIUCS HA KOPEHSX, a MPO AKTUBHICTH - 34 MPHUPOCTOM
BPOKAMHOCTI 1 KUJTBKOCT1 HAKOMMYEHOTO a30Ty[16].

[Ticns 30upanHs 3¢pHO0000BUX KyAbTYp 10 30 % O10J10TT4HO (PIKCOBAHOTO
a30Ty 3AJIMALIAECTHCS B MOKHUBHUX 1 KOPCHEBHX 3QJIMIIKAX 1 BUKOPUCTOBYETHCS
HacTynHuMU KyJbTypamu (Ciukap B. 1., 2004).

BceranoBieHo, o B MpupoaHUX YMOBax 0000BI POCIMHUA BUKOPUCTOBYHOThH
Tuibkn 10-30 % cBoro azorgikcyrouoi norenmiany (Kocrmues I1. A., 1951;
Anamenp ©. ©., 2004). THokynsIis HACIHHS MIABMINYE el mapameTp 10 15-50 %
(Ha 40-60 %), a pewTi pe3epB MOKe OyTH BUKOPHCTAHUK MPH ONTUMI3ALli YMOB

(¢yHKIIOHYyBaHHs cuM0103y [17].

1.2. Cum0io03 0y, 1b004K0OBHX OaKTepiii

Rhizobium Legumi- nosarum (Frank), siki Ha KOpPEHSX POCIMHU-TOCHIOAAPS
YTBOPIOIOTH OYyJILOH 3 TOCUTH BUCOKOIO a30T(PIKCY OO0 AKTUBHICTIO. By 1bOOUYKOBI
HApPOCTH MOYMHAKOTH GopmyBatucs B (a3l 5-8 nuctkiB uepe3 10-15 mHiB micis
NOYaTKy 3pOoCTaHHs. MakcuManbHEe iX 3pPOCTaHHS BIA3HAYAETHCS BIJ MOYATKY
[BITIHHA 1 10 MOYaTKy A03piBaHHs [18].

OnHak a30T(PIKCYr0Uy aKTUBHICTh TOPOXY MOKHA 3HAYHO 30UIBIIATH IIIXOM
3aCTOCYBaHHs  JJIs  TEPEANOCIBHOT  IHOKYJiALIi  HaciHHS  Olompenaparis
KOHKYPEHTOCIPOMOXKHHUX CENEKIIIMHMUX mTamMiB OyJib00ukoBuX Oaktepiit [19].

Pesynbratu pocnipkenb [HeTuTyTy 3emiiepobctBa YAAH mnokazanu, 1o
3aCTOCYBAHHsS BMCOKOAKTHBHOIO MTaMy OyJIbOOYKOBHX OakTepiifi B TEXHOJIOTII
BUpOLYBaHHs B 30H1 JlicocTteny Ykpainu 3a0e3neuye npupict Bpoxkaro Ha 3,5-4,1 it
/ ra (Ciukap B. 1., 2015).
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H. 3. Tonkauvos, C. B. /linosuy, E. B. [llepcro6oeBa, T. H. Menbanuyk (2002)
BBKAKOTH 3aCTOCYBAHHS THOKYJSIIi HACIHHS UIsl HYTYy OOOB'I3KOBMM, TaK SIK
BIACYTHI a0OpWreHHi pu30o01li KyJabTypH 1 HYTOBa KIyOE€HbKOBAa Oakrtepis €
BY3bKOCTEI1AJTI30BAHOIO 1 PO3BUBAETHCS TUTbKU Ha HYTI [20].

[TepeanociBHa 1HOKYJIALIS HACIHHS TOPOXY PU30TOP(IH CHpuUsiia YTBOPEHHIO
akTUBHOTO cuMO103y B jociigax B. B. bapaGanosa (2008) - maca Oynb004OK Ha
00po0JieHUX BaplaHTax B CEPEIHBOMY 3a TpH POKM jocsraia 4,9 r/ 10 pociaun 10
(a3u UBITIHHA, B TOH Yac sIK HA HEOOPOOJICHWX BapiaHTax CHOCTEPIrajmcCs JIALIE
CHOHTaHHI1 ApiOHI OynbOH 3€71E€HYBATOr0 KOJIBOPY, Maca IKUX He nepepuinyBaia 0,3
r/ 10 pocnun [4,21].

€ nani O. /1. Jlanunpuenko (2012), mo Oaktepuzailisi HaCIHHS COYEBHIII
[TomMikcoOaKkTEPIHOM TakOX 3a0e3nedye 30UTbIIEHHS KUTbKOCTI Oynas0 mo 11,5
HITYK HA POCJIMHY, IO OLIbIIE KOHTPOJIIO (0€3 1HOKysAIii) Ha 16,5 %, a 30UTbIIECHHS
Mmacu Oyas0 Ha 15,7 % [22].

VY nmocmipgax JI. B. I'appwmmmma, M. B. IlepBauyk (2013) mepeamociBHa
1HOKysiis ramamu Bradyrhizobium sp. (Lotus) 1801 HaciHHA nsiABEHINA COPTH
Askc 3a0e3Meunsio YTBOPEHHS AKTMBHUX a30T(IKCYrOuUMx OyJb004OK - B
cepeaboMy Big 4 1o 10 oguaMLk 1 6iomacor 272 - 730 MI/pociivHy, TPA LbOMY
a30T(PIKCYIOUMX aKTUBHICTh OYJIbO0YOK ICTOTHO HE BIAPIZHIOCS MK COOO0RO, 1110
CHPUSJIO MiIBHILEHHIO BPO>KaWHOCTI 3¢pHa Ha 0,65 T/ra B MOPIBHSAHHI 3 BaplaHTOM
0e3 1HOKYyJIsIii [23].

JpiOH1, OpynHo-cipi abo 3elicHyBaTi, KOpU4HEBl OynbOM, yTBOPEHI, SK
PABHIIO, HeE(PEKTUBHUMH OyJIbOOYKOBUMH OakTepisiMu. 3a3Buyail BEIUKI Oyab0u,
PO3TalIOBaHI HAa FOJIOBHOMY KOPEHi abo 01t HbOTO, MarOTh BUCOKY a30T(PIKCyOUy
akTuBHICTh (bepecrenknii A. O., 1984).

E. B. Aradgonos (2002) cTBepmkye, Mo OyBarOTh BUMAIKHA, KOJIA POCITUHHU
c1ad0 BIATYKYIOTBCS Ha IHOKYJIALIKO OakTepiaibHuMu mnpenaparamu. Lle, sk
MIPaBUIIO, IOB'A3aHO 3 PAAOM NPUYMH [24].

Koxewmsko A. I1. (1997), H. M. Manaposckas, O. [I. Kpyuera, JI. B.

Kocenko (2001), moB's3yroTh cl1abKy 4yiHHICTh TOPOXY HA 1HOKYJISILIKO HACIHHS 3
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TUM, 1110 BiH JABHO BUKOPUCTOBYETHCS B KYJBTYPl 3eMJIEPOOCTBA, TOMY B I'PYHTI
3'IBAJIACS BEJIMKA KUIBKICTh CIOHTAHHMX 1, MOXKJIMBO, arPECUBHUX LITAMIB, SIKI €
KOHKYPEHTaMu BUPOOHMYMX. 3 MLi€i NPHUYMHU MPUPICT BPOKAK BIJ THOKYJALIi
HACIHHS B ICIKUX BUNaAKax He nepesuinye 10-15 % [25].

Kpim Toro, ximizaisi ClTbCbKOr0 TOCMOAAPCTBA, 3aCTOCY BAHHS MIHEPATBHUX
J100pUB, 0COOJIMBO a30THUX, TAKOK HETATUBHO MO3HAYMIIUCS 1 HA CUMO10TUYHOMY
NoTEHIaml, 1 Ha canmpoHUTHO ICHYKOUMX PH3001i, arpecuBHi (POpMH SKHX
KOHKYPYIOTb 3 BUPOOHMYMMH IUTaMaMu. Lle, B CBOWO uepry, NMPU3BOAWTH 10
OoTpuMaHHs ¢j1a00 ado HeePekTUBHOTO cuM0103y [30].

Hepiako pe3ynbrar 1HOKYJSL1i HaCiHHA O00OBHX KyJlbTyp OyBa€ HYJIbOBUM,
AKIIO B pu3ocepl KUIBKICTh IPYHTOBMX MIKPOOPraHi3MiB MEPEBULIYE KIJTbKICTh
MIKpOOpranizmis, npuBHeceHux JroapMu (CamconoBa C. K., 1990). IToai6Ha 3amina
SBHO HeOaXKkaHa, TaK sk OyJbOM MpU TakoMy cUMO1031 (POPMYIOThCS APiOHI, OLTOTO
KOJIbOPY, 3 YCiMa O3HaKaMU HU3bKOi aKTUBHOCTI 10 a3oTdikcarii [31].

Ha agymxky C. K. CamconoBa (1990), npupomHi  LEHO3M
KOHKYPEHTOCHPOMOKHOCTI, aJie¢ B CAMOIOTHUYHIM a30Tdikcallii BOHM MEHII aKTUBHI,
1 KIHUEBUH PE3ybTaT BUSIBIIETHCSA HE3aJOBUTbHUM.

OnHMM 3 OCHOBHMX PE3€pBIB MIABMILECHHS CUMOIOTHYHOI a3zoTdikcamli €
B3a€MOJIS Makpo - 1 MikpocimOioTiB (bazik E. I1., 1991).

BynpOoukoBi  OakTepii TMOBMHHI  BOJOMITA BUCOKMMH HE  TUIbKH
a30TPIKCYIOUMMH, ale 1 KOHKYPEHTHUMH 3A10HOCTSMH, MO0 BUTICHUTH MICLIECBI
HITaMHu, 3alHATH JIOMIHYIOYE CTAHOBUIIE 1 CaMHM YTBOpIOBaTH Oyjab0M Ha
KOPEHEBI cucTemi 6000BHX pociuH [32].

OnHaK  KOHKYPEHTOCHPOMOXKHICTH ~ LITAMYy  BH3HAQUAEThCS  TAKOXK
BINOBIIHICTIO HOTO T€HETUYHOI XapPaKTEPHUCTUKH POCIMHH-rocnoaaps. Bucoko
KOHKYPEHTOCIPOMOXKHUI ITaM Ha OJHOMY COPTI POCIMHU MOKE 3HHU3UTH IO
3IaTHICTh HA IHIIOMY COPTI MiABHIIUTH [33].

Ha nymxy @®. @®. Apgamensp (2005), came 3a paxyHOK MONIMIICHHS
BIJIMOBITHOCTI MapTHEPIB CUMOI03y MOXKHA CHOMIBATHCS HA MIABUIICHHS

BPOKalHOCTI O0O0BUX POCIIHH.
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B sKOCTI MIATBEPKEHHS aBTOP HABOJUThL PE3YJbTATH JOCIIIB 3 COPTaAMHU
Ccoi, IHOKYJIFOBaBIIM Pi3HMMH wiTamamu Rhizobium. Tak, KOHKypeHTHA 31aTHICTh
mramy Oaktepii CB 1809 B 3aleKHOCTI BIJ CYMICHOCTI HOTrO T'€HETHYHOI
XapaKTEPUCTHKU 3 OKPEMUMH COPTAMM COi BHCIOBWIJIACS HACTYMHUM YWHOM: AJIsI
copty XemntoH - CB 1809 CC 709, CB1795, a misa copry Xapai - CC 709, CB
+1795, CB 1809 mram CB 1809 OyB BUCOKO KOHKYPEHTOCIPOMOXXHUM HA COPTI
XEMNTOH 1 HE KOHKYPEHTOCIPOMOXHUM Ha copTi Xapi [34].

VY nocnipax E. B. Aragonosa, M. 1O. Crykanosa, JI. H. Aragonosoi (2002)
1€ MIATBEPAUSIOCS - IITaMH OyJb00uKoBUX Oaktepiii 261 1 626 He 3poOum
ICTOTHOTO BIUIMBY Ha a30T(IKCYyroUy 3AaTHICTh ropoxy copty Capmar, #oro
PO3BUTOK 1 MPOAYKTUBHICTh, OJHAK 3aCTOCYBaHHS ITamy 263 JOCTOBIPHO
N1ABUIIYBAJIO BPOKAHHICTE KYJIbTypH [35].

VY cBoix HaykoBux podotax Llliropuosa E. JI. (2005)., Typun E. H. (2005),,
Kynunuy P.O. (2013) niakpecniooTh, mo 00poOKy HaciHHS 0000BHX POCIHH CJIijT
OpOBOAMTH crietu(piuHuMH (cneu@iuHnii - 0COONMBH, BIAMIHHUWI, BIACTUBHIA
TUTBKW TAHOMY MPEAMETY, IBAILY ) IITaMaMH OyJTbO0UKOBUX OAKTEPI 7151 KOYKHOTO
OKPEMOTO COpTy [36].

BynpOoukoBl  OakTepii MOBMHHI  BOJOMAITA BUCOKMMH HE  TUIbKH
a30TPIKCYIOUMMH, ale 1 KOHKYPEHTHUMH 3A10HOCTSMH, 00 BUTICHUTH MICLIECBI
mITaMHu, 3alHATH JIOMIHYIOYE CTAHOBUIIE 1 CaMHM YTBOpIOBaTH Oyjab0M Ha

KOpeHeBiid cuctemi 6060Bux pociuH (Kymanauy P. A. 2014 poky).

1.3. BnuiuB n00puB Ha YpOKAHHICTL cOYeBHUI Ta IHIHMX 0000BHX
KYJIbTYP

3arajabHo BiIOMO, O GocdopHi Jo0OpUBA TAKOXK, SIK 1 A30THI, € HEB1JI'€EMHOIO
YMOBOO MIJABULICHHS BPO’KaHHOCTI CLIIbCBKOTOCIOAPCHKUX KyIbTYp [37].

B 1poMy BIAHOIICHHI BaKJIMBUM ACIIEKTOM MEXaHI3MY IMO3UTUBHOTO BIUIMBY
MIKpOOIOJIOTTYHMX MPENapariB € BIUIMB OAKTEPINA HA TOCTYIHICTh BAKKOIOCTYTHUX

¢docdarie rpynty (I'arymua . T'., 2016).
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docharMoOUTI3yOUMX MIKPO- OPraHi3MH 3aCBOIOKOTH (PEPMEHTATUBHUM
LUIIXOM opradiuHi Gopmu gocdariB, KUIBKICTh SKUX 1HOAI € JOCHTh BUCOKAM B
YOPHO3EMHHMX TPYHTax, 1 B MEBHIH Mipi, MOKpAIyrOTh (ocHopHE XapdyBaHHs
IHHOKYJIIPOBaHHUX pOciuH [38].

Mikpo6ioTa TPyHTY Ma€ 3HATHICTb PO3UYMHATH HABITh TAKWWA CTIAKHAN
(docdopoBmicHux MiHEpa, Kk ¢propanarut (LlaBkenosa E. A., 2005).

KpiM TOro, mi€eBUM IHIPENIEHTOM IHTPOJYKOBAHMX MIKPOOPraHi3MIB €
010710rYHO AKTHBHI CIOJIYKH, K1 3a0€3MeUy0Th POCTO CTUMYJIIOKOYMA ePeKT ass
POCJIMH - HArOJIOUIY€ThCSI IHTEHCUBHUI PO3BUTOK KOPEHEBOI CUCTEMU 1 3POCTAHHS
ii aOcopOyrouidi 34aTHOCTI, MO B CBOK uepry 3ale3neuye 30UIbLICHHS
BUKOPHCTAHHS MIHEPAJIbHUX PEUOBHH 1, B TOMY YKCII, MIHEpaIBbHUX 100pHB Ha 20
—30 % (Bonkoron B. B., 2010).

BaxnuBoro 0cobmuBicTiO  (POCPOPHOro XapyyBaHHsS 1HHOKYJIIPOBAHHUX
POCJIMH € MOKIIMBICTh 3aJyYEHHSI €JIEMEHTA 3 HWKHIX TOPH30HTIB I'PYHTOBOIO
npoiI0, KyIu MOCTYNOBO, 3 POKAMH, MEPEMILIAKOTHCS 1 TPAHC(HOPMYIOThCS B
docdop [39].

Po3BuHEHA KOpPEHEBA CUCTEMA, THINIHOBAHUX OAKTEPU3AIIIEI0 POCIIUH, 3aTHA
NPOHUKATH HA 3HAYHI MIMOWHM, 3aTy4aTH 10 POCIMHHOIO MeTadoi3My docdarw,
K1 HE MOKyTh OyTH BUKOPUCTaH1 pociimHamu [40].

[To cyTi, 1HOKYJIbOBaH1 POCIIMHU € CBOEPIAHOK O10JIOTIYHOKO MOMIIOK, 34
JOMOMOTOK0  SIKOT BIAOYBaeThCS MOBEPHEHHS (ocdaTiB B BEPXHI TOPU3OHTH
rpyaroBoro npodutro (Iarymina I'. I, 2016 poky; Kor 1. B., 2000).

Henoctynni st pocnus cnostyku Gocdopy MOKYTh IEPEBOIUTH B PO3UMHHI
CHOJYKH Pi3H1 B MIKPOOPTaHi3MiB, ajic HAWOIbII AaKTUBHUMHU € MPEACTABHUKH
poais Bacillus, Pseudomonas, Mycobacterium, Penicillium (Ky3un A. 1., 2001).

YucnenHl JiTeparypHi JOKepenaa ONMUCYHOTh 3AATHICTh BUIBHOKHABYUYMX
(dhochaTMOOUTIZYIOUMX MIKPOOPraHi3aMiB 3BUIBHATA (OoChOop 3 MaIOJOCTYITHUX
CHOJYK SK B Ja0OpAaTOpPHUX MOCTIPKCHHSIX, TaK 1 B YMOBAaX BEreTaridiHux 1
NOJILOBUX JOCTIAIB, poOisiud 3HAYHMI BIUIMB HA CTPYKTYPY BPOXKaro 1 HA HOro

Besuuny [41].
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[TosutuBHa nig (ocParMoOUTIZYHOUMX MIKPOOPraHi3MiB Ha XapuyBaHHs
pPOCAWH BiJi3HaYajia B CBOiX mpansgx uie B 1961 pomi P. MenkiH, a mizHime A.
Bepecrenxuii 1 A. XotsHosiu (1984 ), YaiikoBcbka JILA (2004).

3acrocyBanHs  (ocharmoOuTI3yrounx  OakTepiii  COpUsie  3HAYHOMY
NOJIINIIECHHIO (HPOCHOPHOrO KMBJICHHSI POCIWH, MPO MO CBIAYATH aH1 MO BMICTY
docdopy B BeretarusHiii maci (FiabigB., 1989).

[HIII BYeH1 BKa3yroTh HAa NOMIOHMI e(eKT B J0CHiAax 3 SUMEHEM,
BPOKAMHICTh SIKOT0 30UIbIIyBajacs Ha 23 %, cajaroM, OripKaMu, MOMIIOpaMHu - iX
BpoKaifHicTh 301mbmyBanacss Ha 20 % (€ropor C. 0., 1997). 3acrocyBaHHs
dochaTMoOUTIBYIOUMX PU30CHEPHUX OaKTEpiil COpUsUIO 30UIBIICHHIO BMICTY
docdopy B mpopocTkax 1 pocamHax nuieHuin (DomeyS., 1988).

BcraHoBneHO  MO3WTMBHY — MIK0  THOKYJSIMli  HACIHHS  COYEBHII
(dochaTMoOUTIZYHOUHX OAKTEPISIMUA B YMOBAX MOJLOBUX JOCTIAIB 3 BUKOPUCTAHHSIM
ripcbkux npupoaHux (pocdoputie. BuspieHO, M0 €(PEKTHBHICTE BUKOPHCTAHHS
npupoaHux (QocdariB mpoTAroM JIOCHIKYBaHWX PokiB crtaHoBwiaa 30-51%
edpexktuBHOCTI  cynmepdocdary.  [HOKynsmis — miaBAmMiIa  €PEKTUBHICTh
BukopuctanHs (¢ocdarie - BoHa Bupociaa g0 60 1 100 % B MOpIBHSHHI 3
cynepdocharom (Xypuunze T. /1., 1981).

Ha ocHOBI gochipkeHp 3 IYKpPOBUM OYpsSKOM, KYKYPYA30K 1 JIbOHOM
BCTAHOBJICHO, WO (ocharmoOunizyrounx OakTepli, MNOKpauyrTsh (ochopHe
JKUBJICHHSI POCIIVH, CHPHUSIOTh N1BULICHHIO BPOKalHOCTI X
cuibebkorocnoaapebkux KynbTyp (Ilaruka B. I1., 2000; 2002; 2001).

[To3nTUBHMI BIJIMB HA POCIAMHM Ma€, 1 CHOIJIbHA  THOKYJISLS
docharmobuTizyrounx 1 azordikcyrounx Oaktepiii. CHOUIbHY 1HOKYJIFOKOTH
(docharmobimizyrounx Oakrepiit 3 aszotobakTepoM 1 pu3001i NPONOHYBAIM
npooauth A. bepecrenkuii 1 A. XoTsHOBIY (1984).

[Tpu crinpHIA 1HOKYJIALI TABaHM 3HAYHO 301IbLITYBAJIACS BET€TaTUBHA Maca
POCIHH, TiABUIIMIACS BpoxkakHicTh mieHuil (Kimrouenka B. B., 2012) (Kundu BS,
1980), mpoca (Kalaghatagi SB, 1996) coi (HerpycoB A. 1., 2004), sumeHro
(bapancbka M1, 2008) (Belimon AA, 1995).
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OpHak BCl JOCIIJHUKHA BIJ3HAYAKOTh, MO Ui €(PEKTUBHOCTI TaKOro
CHUIBHOTO MPUHOMY BEJTMKE 3HAYEHHS MAKOTh M1AOIp MapTHEPIB 1 BMICT Gocdopy B
rpyHTi [42].

Pesynprati, oTpuMadi npu BunpoOyBaHHI Doc(pocHTEpUHA B yMOBaX
NOJBOBUX JAOCIHIIB, CBIAYATH MPO MO3UTUBHUN BIUIMB MEPEANOCIBHOI THOKYISIIT
HACIHHS HAa BPOXKAMHICTh 3¢pHA 03UMO1 MIICHUII COPTY AJTbOATPOC OJEChKHIA - BOHA
3poctana B cepeauboMy Ha 3,7 11/ ra (Mensanuyk T. H., 2008).

3actocyBaHHs ~ DocPOCHTEpUHA  COPUSUIO  3OUIBLIEHHIO  3€PHOBOI
BPOKaHHOCTI pinaky copTy ['amupkuii B cepeHBOMY 3a TPH POKH AOCHIKEHDb HA
16 %. IlpupicT 10 KOHTPOJIO BpOKaro nomigopiB copry IllaHc Bix 3acTOCYBaHHs
docpoentepuna ckias 13,8 % (Menbanuyk T. H., I[lapxomenko T. FO., Tarapun JI.
M., 2008).

VY mocmmikennax O. €. Knumenko, H. 1. Kimmenko, I. A. Kamenera (2008)
®dochoeHTeprH MiABHILYBAB SKICTh CAKAHLIB MEPCHKA 334 PAXYHOK MOCHJICHHS
POCTY CISHIIIB, Kpaloi MPUKUBIIOBAHOCTI OKYJISIHTIB 1 3pOCTaHHS O1YHUX MaroH1B 1
KOPEHIB Y POCIUH. Y 3B'SI3KY 3 [IUM BHUX1Jl OJTHOPIYHUX CAJPKAHIIIB 30UTbIITY BABCS HA
2- 10 % B nOpIBHSHHI 3 KOHTpoieM [43].

[Tokazano, mo oOpoOka HaciHHs copro OaktepismMu (pochaTMoOiLTIZyHOUNX
OakTepisiMu MoKpaiye picT pociuH Ha 10 % 1 cipusie 301bHIEHHIO G10MaCH POCIIMH
Ha 35 %. Ilpm wmpomy 3poctrae BMICT (pochopy B POCIHMHAX, & BPOKAHHICTH
niaBuiyeTbes Ha 9-10 % (Anexceenko H. A., 2013).

Hani, orpumani B. B. bopman, T. B. JlaninkoBo (2013), cBiguare mpo
NO3UTUBHE 3aCTOCYBAHHS MIKPOOIOIIOTIYHMX TpENnapariB s 3aXUCTy POCIUH 1
OakrepianbHux 100puB [Inanpiz, ®itouua, Jiazodit 1 PochoeHTEpUH B yMOBax
JIbBiBCHKOI OOnacti juist 0OpoOku Oyyib0 KapTOmIl Mepell MOCaaKOK, POCIHH B
nepioa OyToHI3amli Ta UBITIHHS, MEPE 3aKIaJaHHsIM Ha 30€pIraHHs - 3HUKEHHS
ypaxeHHs 30y tHuKamu XBopoO B 1,6-2.9 pasu [44].

Bionmpenapatu €Bponopm Pi30 (6moarenram Paenibacillus polimyxa KB) 1
Puzobodir (6moarenram Achromobacter album 1122), Burotosneni B IHCTUTYTI

CUIBCBKOTOCIIOAAPChKOT MiKPOO10JI0T1i Ta arponpoMUCcIoBoro BupooHunTea HAAH
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Vkpainu (aBropu Kanieeup B. I, TokmakoBa JI. M.), TakoX akTUBHO
3aCTOCOBYHOTHCA sK Pocharmobdimizyroul MikpoOHI mpenapatu [45].

Tak, 3a tTanumMu MUPOHIBCBKOIO 1HCTUTYTY miueHull iMmeHi B. H. Pemecna
HAAH, 3acrocyBanns [lonimikcoOakTepiHa COpUSIO 30UTBIIEHHKO BPOXKARHOCTI
nmenunl Ha 19,3 % (Bonkoron B. B, 2011).

3rifHo 3 pesyabTaraMu  nojeoBux  gocnipkenb HHIL  «lHcTHTyT
rpyHTO3HaBCcTBa Ta arpoximii imeHi O. H. CokonoBcbkoro» HAAH, 3acTocyBaHHs
LBOT0 K penapary 30UIbIIMIO BPOXKAMHICTE KYKYpy13u Ha 10-24 % [46].

OOpoOka HaciHHs Puzoboditom copusna 30UIBIICHHIO BPOXKAHHOCTI
yKpoBuX OypskiB Ha 24,4 % mnpu OJHOYACHOMY MIJBUIIEHHI IIYKPUCTOCTI. €
tH(pOopMaIlis Tpo MO3UTUBHUN BIUIMB Pr3obo@dita Ha CXOXKICTh HACIHHS MOJIbOBHUX
KyJabTyp Ha 5- 12 % (Menpnuk C. 1., Kunkin B. A., 2007).

Bucoka edextuBHicTe PH300odiTa B TEXHONOTI BHPOLLYBaHHS O3UMOTO
piMmaKy MIATBEPAWIOCA B JOCHIKCHHSX [BaHO-DpaHKiBCbKOro iHcTuTyTy AlIB
HAAH - npupicT BposkaiiHOCT1 KyJIbTypH Bia OakTepu3sanii ckias - 0,66-0,91 1/ ra
(Bonkoron B. B, 3apumnsik A. C., 2011).

KommnekcHuit BB Gakrepu3anii pocharMoOLI3yrOUUMH NpenaparaMu 1
MIHEPAJIbHUX JOOPUB HA BPOXKAMHICTH SPOro sUMeHt0 copry Crajkep BUBYAIA
Yaiikoeebka JI. A., bapanceka M. 1., Oscienko E. JI., SIky6oBa E. P. (2008) B ymoBax
XepcoHChKOoi o0gacTti [47].

3a pe3yabTaTamMu ABOPIYHUX JTOCIIKEHb OYJI0 BCTAHOBJICHO, IO 3€PHOBA
NPOAYKTHBHICTh SIPOT0 STUMEHIO HAa HEyaoOpeHoMy (oHi Oysia HAMOIMBIIOW mpr
BUKOpHCTaHHI €BpoHOPM Pi30a - 29,0 11 / ra, mio nepeBUIlyBago KOHTPOJIb HA 3,7
1/ra. 3acrocyBanHs Pu3o0odita B IMX yMOBax 3a0€3MNEYAI0 MPUPICT BPOXKAKD HA
2,9 /ra, a ®ocoentepuna - Ha 1,4 1/ra [48].

B. B. Kiirouenka (2012) BcTaHOBIIEHO, 110 HAHOUIbIIA BPOKAHHICTh 3€PHA
03UMOi MINEHUIl OTPUMAHA NPH BUKOPHUCTaHH1 OakTepH3alii 3 MIHEPATbHUMHU
noOpuBaMu 3 po3paxyHKy P3o. 3actocyBanns docdoentepuna, €BpoHopM Pizoa 1

Puzobodira cnpusiio 301IbIMIEHHIO TPOAYKTHBHOCTI MIIEHUI1 (Y CEPEIHBOMY 3a 3
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pokn) BianosiaHo Ha 1,19 17/ ra (31,5 %), 1,40 1/ 1a (37 %) 10,66 T/ 1a (17,5 %) B
NOPIBHSIHHI 3 KOHTpOJeM [49].

Pe3ynbpTaTil AOCHIIKEHB, MPOBEACHUX HA JOCTIAHOMY MOJ1 [HCTUTYTY KOpMIB
Ta cubcbkoro rocnogapcrea Ilogumms HAAH cBiguate n0po  JI0CTOBIpHE
30IBIICHHS BPOXKAWHOCTI TOPOXy npH 00poOwi HAciHHA OakTeplalbHUMU
npenaparamu (Tenekano H. B., 2014 poky).

3acrocyBanHs €BpoHopM Pizoa Ha ymoOpeHomy (oHi  NisPeoKeo
NIABUIIYBAJIO BPOXKaHICT 3¢pHa Topoxy copry Llapesmu na 0,11 T1/ra, 3
NO03aKOPEHEBUX MIPKUBIEHD €(PEKTHBHICTh 1HOKYJALIT miaBuityBaiacs ao 0,11-
0,14 1/ 1a. Y copty Yiyc npupicT Bpokato Bl 00poOKH HACIHHS €BpoHOPM Pi3oom
cknas 0,12-0,16 T/ ra a6o 3,8-4,3 % [50].

HeoOxiaHo BiazHaumTH, mo kpiMm MoOumizamii (ocdariB B rpyHTi Oaktepii
Paenibacillus polimyxa 1 Achromacter album € akTMBHMUMH TNpPOAYLICHTAMHU
(p1TOrOpMOHIB, TOMY IIPEMAPATH MOKHA BBAKATH 1 PICTCTUMYIHO0OUMMHA. KpiMm TOTO,
(dochaTMoOUTIZYIOYI TPpenapaTy B 3HAYH1i Mipi 3HUKYIOTh 3aXBOPIOBAHICTh POCIUH
[51].

Hanpuknan, o6poOka HaciHHS LyKpoBHX OypskiB €BpoHOpM Pizoom abo
PuzoboditoM 3meHIIye ypaXkeHHs! pOCiuH KopeHeinom B 1,5-2 pa3u (CmupHOB B.
B., 2001).

Po3uunHi1 cnonykn Qocdopy, OTpuMaHi B Pe3yJIbTaTi KUTTEMISIBHOCTI
(dochaTMOOUTIZYIOUMX MIKPOOPraHi3MiB, A00pPE BHUKOPUCTOBYHKOTHCS HE TIJIbKH
POCIMHAMH, aJI€ 1 TPYHTOBUMH MIKPOOPTraHi3MaMu, B TOMY YKCIT a30T(PIKCYHOUHMH.
Tomy 1 HaOLIBII KpaIoro 3a0e3neyeHHs a30Tdikcyounx dakrepiit pochopHum
Xap4yyBaHHSM JOLJIBHO BUKOPUCTOBYBAaTH (pochaTrmoOini3yroul 1 a3oTdikCyrodi
Oionpemnapatu B koMmrekci (Menbnuk C. 1., Kunkin B. A., 2007).

Tak, 3riiHO 3 KOCHIKEHHIMHU CENEKIIHHO-TeHETUYHOTO THCTUTYTY YAAH
3acTocyBaHHd biomominma Ha o3uMid  mmeHdni  copty  KpacyHs  cnpusiio
30UTBIIEHHIO BPOKato (B CEPEIHBOMY 3a 3 pOKM ) Ha 5,3 1/ra. 3aCTOCYyBaHHS HOTO HA
tomarax copty IIlaHC A03BOSMIIO OTpUMATH JTOCTOBIPHO BUCOKHH BUXIJl PAHHBOI

npoaykuii Ha 7,8 % B nopiBHsAHHI 3 KOHTponeM (Mensauuyk T. H., 2008).
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[Tepu1oueproBor0 yMOBOK MOKIMBOCTI KOMIUIEKCHOTO 3aCTOCYBAHHS PI3HUX
34 arpOHOMIYHO KOPMCHUX O3HAKAX IITAMIB MIKPOOPraHi3MiB, € iXx a00 CHHEPTi3M,
a00 B3aemortonepanTHICTh (Dypauuko O. 1., 2013).

HaiiGuibmy kOMyHIKaOENBHICTE TPH  CKJIAJaHHI  MOJI(PYHKIIIOHATBHUX
KOMITJIEKCIB MTPOSIBIISIOTH IITAMH, K1 BXKE € Ol0areHTaM CTBOPEeHUX npenaparis. Lle
MOSCHIOETHLCI ~ THM, IO BOHM  CCJCKIHHI 3a  O3HaKaMH  BHCOKOi
KOHKYPEHTOCHPOMOXKHOCTI ~ Ta  TEXHOJIOTIYHOCTI, Kl ~ BH3HAYaKTh  iX
HEBUOArMBICTE IO YMOB BUPOLIYBaHHS, a 1€ B CBOKO 4epry, 3a0e3neuye iM JErKy
THTPOAYKIIIKO B KOPEHEBY 30HY POCIIHH [52].

YMOBH MIHEPAJTBHOTO JKUBJICHHSI, 0COOJIMBO @30THOTO, CITPABJISIOTh ICTOTHHMA
BIUIMB HAa POCIMHHO-OAKTEpiaibHAl CUMO103. AJNle AyMKHA PO ONTHMAIBLHE
CHIBBIIHOUIEHHST MIHEPAIBHOrO 1 CHUMOIOTPO(HOrO a30THOrO XapuyBaHHS JUIs
e(PEeKTUBHOTO CMMO103y TOCUTH PI3HOMAaHITHI [4,53].

Bueni Haitmun I1. T'. (1964), Kisnescekaa I'. 5. (1989), Anamens @. @.
(1995), BBaXarOTh, IO B CHOPHUITIMBOMY CEPEIOBHINI OOOOBI 3[aTHI MOBHICTIO
3a0€e3MeunTH CBOI MOTPEON B A30THOMY Xap4yBaHHI TUTbKH 32 PAXyHOK 3aCBOEHHS
a3oTy armoc(epu 1, OUIbII TOro, MIHEPAJbHUNA A30T, MIOYA HA CUMOIOTHYHUA
anapar OO0OBHX PpOCIIHMH, NPU3BOAUTH OO0 MOro TINMMOOKHX CTPYKTYpPHUX 1
(YHKIIOHATBHUX 3MIiH, B PE3YJbTATl YOTO 3HWXKYEThCA MPOAYKTUBHICTH POCIUH
(Kupuuenko €. B., 2001).

VY Toii k€ Yac 1HI1 JOCTIAHUKN PEKOMEHIYKOTh BHOCUTH HEBEJIMK] CTAPTOBI
J031 MIHEPAIBHHUX JOOPUB, Ui 3a0€3MEUEHHS] POCIWH SKUBJICHHAM 10 MOYATKY
aktuBHO1 azot(ikcarii (Kpyrnosa E. /1., 1995; Autunun P. A., 2002).

JlaHi TOCTIAHKUKIB B PE3YJIbTaTI BUIVISIAAOTE CynepeunnBo. OqHaK, HA AYMKY
€. Il. Tpenauepa (1985), cynepewIMBICTh IS HEMUHYYa, TOMY IO JOCIIIIPKEHHS
OPOBOAMIIUCS 3 PI3HUMM KYJIbTYPAaMHU 1 B PI3HOMAHITHUX I'PYHTOBO KIIIMAaTHYHHUX
yMoOBax [54].

IcToTHUMi BB Ha O0OOBO-pH300IANBHUX CUMOI03 Ma€ BMICT Y TPYHTI

docdopy, kamito 1 MiKpoeseMeHTIB. Tak, npyu BUKOPUCTaHHI (POChHOPHO - KamiifHUX
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JOOpUB TOJIMIIYETBCS PO3BUTOK KOPEHEBOI CUCTEMH POCIHH, ITiABHILY€ThCS
KUTBKICTh OYJ50040K 1 €(peKTUBHICTh cuMO103y Jardim J. R. (1983).

Bia3HaueHO NO3UTUBHUIN BIUIMB MIKPOEJIEMEHTIB (B MEPIILY YEPTY, MOTIOAEHY
1 Oopy) Ha PicT 1 PO3BUTOK OyJbOOUKOBUX OaKTEPId MPOUECH ITHOMYJISII 1
(YHKIIOHYBaHHS JereMoryio0in 1 HitporeHasu (Aucnok I1. 1., 1990; I'opoaniit M.
M., 1990).

Heo0x1aH0 BpaxoByBaTH 1 poJib KIIIMATUYHKUX (PAKTOPIB y B3aEMHHAX MAKPO
- 1 MIKPOCUMO10HTIB. ONTUMYMOM JJ1s1 CUMO103y NPUHAHSATUI THTEPBAJ TEMIIEPATYP
MK 18-26° mpu Bonorocti rpyHTy 60-80 % BiJ MOBHOT BOIOTOEMHOCTI (ATaMEHb
®. @, 2001; Mineto H. 1., 1982). O. C. CrosHOBOi (1997) BCcTaHOBNEHO, IO MPH
miaBuiieHHi Temneparypu Bif 18 1o 28 °C mocuioerses pict pocnud coi B 1,4-1,7
paszu, (ikcaris MOJIEKYJISIpHOTO a30Ty B 1,3-4.2 1 miABUIILY€ThCS BPOXKAWHICTH B 1,
9-3,6 pazu [53].

3 iHmWoro OOKy, B MOJILOBAX YMOBAX 3MCHILICHHS TEMIEPaTypd MiA dYac
BEreTamii  3aTpUMye€  PO3BUTOK  POCAMH  COi 1  YNOBUIBHIOE — IPOLEC
Ooynar0oukoyTBOppeHHs (baduu A.O., 1993).

C. K. CamconoB (1990) x onucye Bunaaku OyJib0 y HYyTy MPH TEMIEPATYPi
noBITPs 0 45° B TiHI, B TOM 4ac K y THIIMX 3¢pHOOO0OBUX KYJBTYpP (30KpeMa y
ropoxy) MpH Takiii BUCOKIH TemnepaTypi OysibOn He yTBOproBaiucs. binem Toro, I
S, Tlerpenko (1966) miakpecmoe, mo OylbOOYKOBI OakTepii HOPMAIBLHO
PO3BHUBatOTHC Npu Temnepatypi 28-30 °C. 3a nanuMu aBTOpa, P TeMmeparypi 60
rpaayciB OakTepii TMHYTh Yepe3 2-3 XBUJIMHM, ajl€ B MICKY 1 B IHIIUX CEPEeAOBUIIAX
BOHU OUIBII CTIHKI [56].

HeoOxiaHo yMOBOK AJi  MIABUINEHHS €(EKTUBHOCTI OyiIbOOYKOBHX
OakTepiii, € xopoma aepaitis rpyHTy (Makamesa P. X., 1973). Peakiiis cepenouiia
Hwkue pH 4 1 Buwe pH 11 (ontumansha 6,5-7,0 (Mimycrin E. H., 1973) rpannuna
JUTSL KUTTEMISUIBHOCTI OyIb00UKOBHX OakTepii [57].

[Ipsimi COHsSIUHI MPOMEHI, OCOOMMBO KOPOTKOXBHJIBOBA YaCTUHA CIIEKTPA,
TaKOX 3ryOH1 as nux Oakrepiil. CaMe TOMY 1HOKYJIALIK0 HACIHHS PEKOMEHAYIOThH

IPOBOAMTH B TiH1 HaBicy abo B cknadl (Iyrunceka . O., 2006).
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Ockinbku OybO0UKOBI OakTEPii JOBrMH Yac iICHYIOTh B TPYHTI sIK canpoQiTwy,
Ha 1X PO3BHUTOK, (PI310JIOTIYHI BJIACTHBOCTI 1 3JaTHICTh BCTYMATH B CUMOIOTUYHI
B3a€MHWHU 3 POCIMHAMM 1CTOTHO BIJIMBAE MEXAHIYHWIA CKJIQI TPYHTY 1 BMICT B Hii
rymycy (AHTHmuyk A. @., 1994).

Tun rpyHTy 1 ii BIaCTHBOCTI MOKYTh OOMEXYBaTH, a00 HABMAKH, CIPUSATH
NOLIMPEHHIO 1 JOMIHYBaHHS B HbOMY OAaKTEPii, PI3HUX 32 aKTUBHICTIO ({poCiHCKIi
JL. M., 1974).

Hocnimkenns, nposeacHi B. A. TinpOoi (1998) cBiguate 1m0 mis pi3HUX
TUMIB TPYHTIB MOKA3HUK YTBOPEHHS OyJIb0OYOK Yy C€Oi MOCHTh CTIHKHMHA 1
HAWCIPUATIIMBINI YMOBH JUISl THOKYJISI[IAHOTO MPOLECY CKIAAArOThCI Ha Oararux
rymycom rpyHrax. L. Heatherly, W. Russeli (1979) Oyyno BCTaHOBIEHO, WIO
HAUOUTBIIMI MPUPICT HAA3EMHOI MACH POCIAMH COi BIJ 1HOKYJSLIi HACIHHS
CIOCTEPIracThCsl HA MWIYBATOMY CYIJIMHKY, B TOH 4ac, sIK HaWOUIbIIMA yposkai
HaciHHs OyB BIJ3HAYCHHIA HA TIMHUCTOMY TPYHTI [58].

HasiBHICTH AOCTYMHOI BOJIOTM B TPYHTI YacTO € HANOLIbII OOMEXKYHOUUM
(axTOpOM, IS JKUTTEAISTBHOCTI OyIbOOUKOBUX OAKTEPINA 3HIKYE €(PEKTHUBHICTB.

Bararema nociilHUKaMHA YITKO MOKAa3aHa HEraTUBHA POJIb TPYHTOBOI IOCYXH
Ha YTBOpeHHs Oyab004oK 1 azotdikcaiiito (Mukonaesa B. T., 1985; KusizeBA. B.,
1995; Domenach Anne-Marie, 1985; Atkins, C. A., 1984).

OntumymoM uist cuM0103y € BoJoricTh rpyHTY 60-80 %. CriopoyTBOprOrOUl
MIKPOOPraHi3MM MEHII BUMOTTIMBI JO MOCYLUIMBHX YMOB, TaK SIK B CHJIy CBOiX
(131010T19HIX 0COOIMBOCTEH MOXKYTh TPUBAIMMA Yac BUTPUMYBATH €KCTPEMAJIbHI
YMOBH. BHCOKI TeMOEparypu 1 BiACYTHICTH Bojioru. (BopoOitor B. A., 1980;
Stregman E.C., 1989).

A. X. Xamaxos (2002) cTBEpUKYE, IO B YMOBAX OJM3bKHUX JI0 ONTAMAJIBHOTO
3BOJIOKECHHS, Maca AakKTUBHUX Oyjb0ouok 30utbliyeThes [58]. IlokazHuku
(POTOCHMHTETUYHOI A1SUTBHOCTI MOCIBIB TOPOXY BHILE, OLIBII IHTEHCUBHO TPOXOAUTh
(hopMyBaHHSI IJIOLII JIACTKOBOT MOBEPXHI 1 (POTOCHHTETUYHOTO MOTEHIIATY, a BCE

1€, B KIHIIEBOMY MIJICYMKY, MO3UTUBHO MO3HAYAETHCS HA MPOAYKTHUBHOCTI MOCIBIB
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ropoxy. Y TOi e 4ac HaaMIPHE 3BOJIOKCHHSI TAKOK HEMATHBHO MO3HAYAKOTHCS HA
cum6io3i (Kaparyiimesa [lamenr., 1984).

ACHMIJISILIS 30Ty TICHO MOB'sI3aHA 3 ACUMUISIIIEIO BYTJIEIO - POTOCUHTE3OM.
MiX POCITMHOKO-TOCMIOAAPEM 1 OAKTEPISIMU B1IOYBAETHCS MOCTIHHWI OOMIH PI3HUMHA
cnonykamu (YmapoB M. M., 1986; Atkins C. A., 1978; Dart P. J., 1979; Pate J.,
1980).

Tak, y ropoxy B cM01031 3 pH3001IMUA MPOXOAUTH (PiKcaList a30Ty MOBITPA 1
BINOBIIHO 3pOCTa€ 1HTEHCUBHICTh (POTOCUHTE3Y 1 €PEKTHBHICTH BUKOPHCTAHHS
pocnuHamu xsopoduty, (Pomanos B.1., 1985; Hekpacosa H.A., 2016).

| HaBmaku, HAMPUKIIAA, PU HEAOCTATHLOMY BMICT1 MAarHit0, SIKUi BXOAUTH JI0
CKJIaay XJIOPO(UTY, POCIIMHH TOPOXY MPUTHIYYIOTHCS, HACTAE MEPEAYACHE CTAPIHHS
1 OMAJIaHHS JIUCTS, PI3KO 3HIKYETHCS (POTOCUHTES, 1110, B CBOK YEPry, BEAC IO

3ynuHKH npouecy azorgikcanii (baszik E. I1., 1980 ).

1.4. boraniyHa XapaKkTepuCTHKA COYEBHUILI

CoueBnniss kynbtypHa (Lens esculenta Moench.) - omHopiuHa pocivHA
BHUCOTORO BiJT 25-70 cM.

Pocnuna csarae no 60 cm (3ae0uibimoro 40 ¢M) 3aBBHILIKH, HACIHHS POCTE B
CTpyuKax, 3a3BHyaili 3 JBOMa HaCiHUHAMM B KOXXKHOMY. KOpiHb CTPUIKHEBUH,
posranykeHuil. Cte010 NpSMOBUCHE, TULISACTE, YOTUPUTpaHHE. JIUCTS CKiTaaHe, 3 2
- 8 mapamu JIMCTOUKIB 13 MAJICHPKUMH BYCHUKAMH.

KBiTu apiGHi1, poxesi, Outi, GpioneToBo-CHHI, 310paHi B cyuBiTTs. [Lmix - 010,
JIBOCTYJIKOBHIA, 3 OJTHUM THI3IOM, CIUTIOIICHUWH. HaciHHS Tutacke, JTIH30MOII0HE,
3a0apBIICHHS B1J KOBTOrO 10 YOPHOTO (B KyJBTYPl MEPEBAXKAIOTH COPTH 3€TIEHOTO,

YEPBOHOTO, TA KOPUYHEBOTO 3a0aPBIICHHS ).
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Z Linfe.

L7 CawirreSores

Puc.1. CoueBunis xapuona (Lens culinaris Medik.)
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1.5. BioJsioriuni 0c00JUBOCTI KYyJIbTYPH

CoyeBHIlsl HAIEKUTH 10 TPYNH BUKOBUX, poay Lens, skuii 00’ e€qHy€e 1 ATh
BUJIB. 3 HUX JIMIIE OJUH — coueBHIs XapuoBa (Ervum lens L.) — mommpennii y
BUPOOHHUIITBI [4].

Cte0110 COUEBMII TOHKE, TPSIMOCTOSYE, CXUJIBHE 10 BUJIAraHHs. BucoTa ioro
cranoBuTh 40-70 cm. Jlucra mapHomipuacte, 3 4—7 mapamMu JUCTOYKIB, SK1
3aKIHYYHOThCS 3a4aTKaMU BYCHKIB.

KeiTkn apiOHi, Oumi, OnakuTHi abo cBiTino-cuHi. [lmomm (600m) miocki,
pPOMO1YHI, HEBENMKI (MICTATH 1-3 HaciHMHM). 3a PO3MIPOM 3€pHA COYEBHUIO
NOJISAIOTE HA ABA MiABUIN. KPYMMHOHACIHHY, a00 TapijiikoBy (Maca 1000 3epen 60—
65 1), Ta apidHOHAciHHY (25-30 ).

CoueBulll HEOOX1AHO OUTBLIE TEMJIA, HIXK ropoxy. MiHIManbHa TEMIIEpaTypa
MPOPOCTAHHS HACIHHS coueBuIll 4—5°C, a CXO/IM JIETKO NEPEHOCITH MPUMOPO3KH J10
Mminyc 2-3°C.

[Tpu —6°C miamMep3ar0Th BEPXIBKH JUCTOYKIB, aJie TOCIBU HE THHYTh. [1i1 yac
BEreTallii ONTUMalibHa TEMIIEPATypa AJsl POCTY 1 PO3BHTKY CTaHOBHTH 17-20°C.

Hanus 3epHa naiikpame npoxoauts npu 20-25°C. CoueBrLss HEBUMOTIIMBA
710 BOJIOTH IPYHTY, TOMY JAOCHUTH MOIIAPEHA B MOCYUIIMBUX YMOBax Cremy.

BoHa kpaiie nepeHoCHTh MOCYXY, HIK TOPOX, KBACOJIs, KOPMOBI 000m, ane
niJl 4ac CyxOBiiB, OCOOJMBO B TeEpioA LBITIHHA Ta 69 yTBOpeHHs O001B,
CHOCTEPIracThCs 00Na aHHs 3aB 5131 Ta 3anajl BEPXIBOK JUCTKIB 1 0001B.

B nepioa HaMBY 1 AOCTUTaHHS, MEPE3BOJIOKEHHS WMIKIJUTUBE, 00 POCIUHU
(OpMYIOTh BEJTUKY 3€JICHY Macy, a 0001B 1 3¢pHa YTBOPKETHCS MEHIIIE.

Couepnist moTpeOye MOCTATHIX 3amaciB BOJIOTM HA MOYATKy pOCTYy — MIpH
OyOHsIBIHH1 Ta MPOPOCTaHH1 HaCiHHS. COYEBUII POCIMHA JOBIOrO CBITJIOBOTO JHSI.
3anBitae yepe3 40—45 mHIB MICIIs CXO/IB.

L{BiTiHHS TpHBajie, OCOOJMBO B JOWIOBY Ta MNOXMypy noroay. Llum
NOSICHIOETBCSI HEPIBHOMIPHICTh JOCTHraHHs O00iB. TpuBaiicTh BEreTamiiHOro

nepiony 85—-110 muiB [44].
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HaiiGunbm npuaatHi 1uisl COUYEBHUIL CyTIIIAHI Ta JIETKI CYTJIMHKOBI KapOOHATHI
rpynTH. Kpame 3a ropox pocre Ha JIETKUX IPYHTax.

He miaxoasts ajis HEl KWCH, Baxkki, 3a00yio4ueHl IpyHTH. Ha HaaMipHO
yA0OpEHUX IPYHTAX PO3BUBAE MOTY>KHY BET€TATUBHY MACy, 3MEHINYKOUH MPH LIbOMY

3€pHOBY MPOAYKTHBHICTB [54].
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PO3/ILI 2
YMOBHU TA METO/IMKA ITPOBEJEHHSI JOCJILIIB

2.1. XapaxkTepucTuKa Micls NPOBEACHHS JOCIIIB
TOB 'bypar Arpo' 3iHbKIBCbKOTO paiiony [lonTaBchkoi o6acTi po3ramoBaHa
y ceni CkuOIBUIMHA, 10 3HAXOAUTHCA B 20 KUIOMETPAX BiJ PAliOHHOTO LEHTPY M.
3iHbKiB, 70 KiToMeTpax 00acHOTO LEHTPY MicTa [lonrasu.
[Tnoma cuibcbkorocnoaapebkoro mignpuemctea TOB 'Bypar Arpo' cknanae
4000 ra, 3 gxoi puuis —3055,2 ra ta 9448 ra 3alHATTI Mia CiHOKOcaMH. B

rOCIOAPCTB1 ICHY€E /1BA BIAJUIKHM Ta JB1 MEXAHI30BaHI TPAKTOPH1 OpUraiu.

I'ocnomapctBO 3aliMa€EThCs BHUPOIIYBaHHSIM OCHOBHHX
CUTbCHKOTOCTIOAPChKUX KYJIbTYP (Tadm. 2.1).
Tabnuys 2.1
Crpykrypa nociBaux mwiouy TOB 'Bypar Arpo'
Poxu
[ToxazHuku 2021 2022 2023
ra % ra % ra %
Bcs nociBHa mioma 3055,2| 100 |[3055,2| 100 | 30552 100
MIICHULIST 03UMa 3771 12,3 158,1 5,2 377,1 12,3
O3UMUI pinak 214.,6 7,0 1168 3,8 214,6 7,0
SYMIHb O3UMMUI 37,0 1,2 570,1 18,6 37,0 1,2
MIICHULA sipa 116,0 3.8 5545 | 182 116,0 3.8
SUMIHb SIpUA 158,1 5,2 8578 | 28,1 158,1 5,2
ropox 116,8 3,8 532 1,7 116,8 3,8
COHSILITHUK 570,1 18,6 | 377,1 12,3 570,1 18,6
COYCBHIIS 5545 | 18,2 | 2146 7,0 5545 18,2
KYKypya3a 857,8 | 28,1 37,0 1,2 857.8 28,1
OBOUI 53,2 1,7 116,0 3,8 532 1,7

3 tabmmiy 2.1 BUAHO,

00 B CTPYKTYpl MOCIBHUX IJIONI OUTHIITY YACTHHY

3aiiMaroTh 3¢pHOBI KYJIbTYpH. | HE HabaraTo MEHIIA MIOMIA — 1€ TEXHIYHI KYJIBTYPH.
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[3 3epHOBMX KyJbTyp HAWOUTbLIl TUIOHI 3aCiBalOTh MIIEHUIICK) O3UMOKO
M'SIKOFO Ta TBEPJOKO, SUMIHb O3UMUI Ta AP, 03UMUIA PIllaK, COUCBHLISL.

Tabnuys 2.2

YpoxkaiiHICTh CiIbCHbKOTOCOAAPCHKHUX KYJIBTYP B YMOBAX
TOB «bypar Arpo», T/Tra

KynbTypa 2021 p. 2022 p. 2023 p. CCpeaHE
[TmeHnsg o3uMa M'saka 5,97 6,01 5,64 5,87
[Tenus o3uma TBEpAa 5,81 5,67 5,32 5,6

Slaminb 4,55 481 4.43 4.6
CoueBuis 2,96 3,32 2,71 2,99
KyKypy/a3a Ha 3epHO 11,1 9,81 7,83 9,58
COHSIIHUK 3,01 2,88 241 2,77

Bepyun no yBarm pPi3HOMAHITHICTH 1 HECTIHKICTh MOTOJHO-KIIMAaTHYHUX
YMOB B TOCIIOJAPCTB1, MM OTPUMY€MO 33J0BUIbHI BPOKai 03UMOT MIEHUIL1, TYMEHIO,

KYKYPY/ZI34 Ha 3€PHO.

2.2. XapaKkTepucTHKa IPYHTOBHX YMOB NPOBEICHHS A0CTIIKEHb

[pyHT TrocrmoapcTBa MNPEACTABICHHN MEPEBAKHO TEMHO-KAIITAHOBHMH
COJIOHLIIOBATMMHM 3 4YITKOK u(pepeHmiamito rpyHToBuM npodinem. ['nmubuna
rymycoBoro ropu3onty 40-50 cm’ BMmicToM rymycy 3,5 %.

Ckunanns Big HCI BimOyBanocs 3 rmmbunu 50-70 cm. Peakitisi rpyHTOBOrO
PO3UMHY y BEPXHIX MIapax rpyHty Oyna Onm3pkoro Ao HedTpanbHoi (pH 7,0), a
HWKYE M0 POoPuTo - 3pocTana 1 Habawxkanacs 1o Jiy>xHoi (pH 7.4-7.9).

[NaponitnuHa kucnoTHICTH ctaHoBuia 0,46-1,8 mr-eke Ha 100 1pyHTY. 3a
pe3yabTaTaMM  arpoXiMIYHOTO  OOCTEKEHHST IPYHTOBMH  MOKPUB  3EMEJIb
roCroJapcTBa XapakTEPU3YEThCS HU3bKUM BMICTOM JIETKO T1POJII30BAHOIO 30Ty -
36, MiABULICHUM 1 BACOKMM PyXOMOro ¢ocdopy - 33 Ta BUCOKAM OOMIHHUM KaJlieM
— 423 MI/KT IPYHTY.

[I{inpHICT, CKJIANEHHS METPOBOrO WIapy IPyHTY cKimagana - 2,35

I/CM> IIIBHICTE HOro TBepaoi (asu - 3,66 r/cM®, 3aransHa MOPHCTICTS - 45-51 %.




28

[pyHT MICTHTh HE3HA4Hy KiIbKiCTH 0OMiHHOTO Harpito 0,1-3,0 mMr-eks Ha 100 T
rpyHTy. CTyMiHb HACHYECHOCT1 OCHOBaMH ckiaaae 98 %, emHicTh nmornuHanHs 30-
32, a cyma nonIMHAIBHUX OCHOB 28-29 mMr-¢kB B 100 r rpyHTY.

BoaonpoHUKHICTE TPYHTY 3a MEplly roguHy BOWpaHHs ckiagana 1,3-2.2
MM/XB. [pyHTOBI BO/IH C1a0KO MiHEPATi30BaHi i3 3aralbHUM BMIiCTOM coJieit 1-3 1/,
XIMI3M 3aCOJIEHHS - CyNb(aTHO-XJIOPUAHMMA, SKI HA TEPUTOPli rocmogapcTaa
3aQJIArar0Th MKOIIE 5 M 1 HE BIUIMBAIOTh HA ITPYHTOYTBOPIOIOYI TPOLIECH T CYyMapHE

BOJOCIIOYKUBAHHS CUTbCHKOTOCIOIAPCHKUX KYJIBTYP.

2.3. IloroaHi yMOBH Micusl IPOBEACHHS AOCI/KEHb

Cepennst OaraTopiuHa Temieparypa MOBiTps popiBHioBana 6,0-82 °C.
Cepennbomicauna temneparypa nositps Buine 0 °C cmocrepiramacs mpoTarom
BOCbMH MICSLIB (KBITEHb — JTUCTONAN).

CepeHst KiIBKICT JHIB 3 TeMmeparyporo suiie 6 “C, konu crnocrepiranacs
BEreTallist pociuH mueHul, ckmagana 190-200 gai. Cyma akTUBHUX TEMIEPATYP
(Bumie +10 °C) 3a pik cranosuna 2730-2765 °C, 1o AOCTATHLO I BUPOLLY BAHHS
OCHOBHUX PailOHOBAHUX CIJIbCBKOTOCHOAPCHKUX KYIBTYP.

[ToyaTrok OCIHHIX 3aMOpPO3KIB NMPHUMANaB Ha BEPECEHb, & OCTAHHI BECHSIHI
3aMOPO3KH CIIOCTEPIraIMCS B TPETIM J€Kal TPaBHS.

Cepennbo  OararopiyHa cyma onadiB  crtaHoBwia 457-533 wmwm.
I'aporepmiunmii koedinienT 3a remmii nepioa (IV-VIII) cknamas 1,04-1,09.

OTKe, 3a CTYNIEHEM BIAXUIICHHS BiJl CEPEAHIX OAraTopiyHMX SIK 32 OKPEMUAMH
MICSALSIMU TaK 1 32 TEPIOA BETeTaLlli MOroOH1 YMOBHA MOYHA OXAPAKTEPU3YBATH SIK
TakKl, siki OyJii B Mexax TUIoBHX Juist 30HU Jlicocteny (ITonraBchka 00acTh).

3aranom BapToO 3a3HAYMTH, IO BITPOJOBK POKIB TOCIIKEHb CIIOCTEPITAEThCS
TEHACHLIS 10 MIABUILCHHS TEMIIEPATYPH MOBITPS 1 3MEHINEHHS KIJTBKOCTI OMa/IiB
a0 HEpPIBHOMIPHHMHA iX PpO3MOAUT MO MICAUSIX B TMOPIBHSHHI 3 CEPEAHIMH

OaraToplYHUMH.
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Ha oCHOBI mpoBeACHUX aHaI3IB MOrOJd MOKHA 3pOOUTH BHUCHOBOK MPO

JOULIBHICTB B 1M 30H1 BUPOLLYBAHHS COUYEBUL Ta ITHIIMX CLIBCHKOTOCIOAAPCHKUX

KYJBTYP.
Tabruya 2.3

XapakTepucTHKA KJIIMATHYHHX YMOB 32 CepeAHbO 0araTopivyHuMHU JaHUMH

Micsup Cepennbon000Ba Onanu, Bignocna Yucno aHIB 3

MOBITPA | TPYHTY Ha MM BOJ'I‘OFiCTB Bonoricim TMOHA
10 ou nosiTps, %o 30 % 1 HIKYE

CiueHb -1,2 1,8 32 87 0
JlroTnid -0,5 2,7 30 85 0
bepesenn 3,1 6,1 31 80 1
KBiTeHb 10,0 11,1 28 71 6
TpaBeHb 15,7 17,8 42 68 6
YepBeHb 19.9 224 59 66 6
Jlunens 222 249 42 62 10
CepneHb 21,5 245 32 62 10
Bepecenb 16,6 19,6 33 68 6
JKoBTeHb 10,4 15,9 27 77 2
JIncronan 5,9 7,4 33 86 0
I'PYJEHb 1,9 34 39 88 0
Cepenne 10,5 13,1 426 75 47
3a piK

2.4. MeToanka npoBeACHHS JOC/II/IKEHb

Mu npoBOAWMAM TOJNBOBI JOCHIIPKEHHS HAJA COPTAMU COYEBHUII Ta 3

BUKOPHCTAHHSM MPEMApPaTIiB AJIsl IHOKYJISALI HACIHHSI.

W3HAYAIA JKaliHICTh B T AT MOKA3HUKUA SKOCTI B
Buznauan oKaiiHiC TOB 'bypar Arpo', a mokas OCT1

Jlaboparopii sikocti TTIJIAY, po3miieHHs 10CIT11B, BiAOIp 3pa3KiB IPYHTY HA aHAJII3

POJIFOYOCTI BUKOHYBAJIU 3TIAHO 13 3arajibHO BU3HAHUMU MeToAuKamu [50-52].
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[TociB coveBHIIl TPOBOAMIN B ONTUMANIBHI CTPOKH. 3arajibHa Iioa NoCiBHOI
ninsHku — 160 M2, mioma 06/1ikoBoi gk — 10 M2, TIOBTOPHICTE YOTHPUPA30Ba,
KUIbKICTh BapiaHTIB — YOTUPH. METON PO3MILICHHS BaplaHTIB Yy TMOBTOPEHHI
cucreMarnyHuid. [1ociB mpoBoannu ciBasikoro CCOK-6.

BesnocepeaHbo 3a pOCTOM 1 PO3BUTKOM POCIIHH OyJIM MPOBEAEH] (PEHONOTTUHI
CHOCTEPEKEHHS BI3yaJlbHO BOJHOYAC 13 3aMHCOM Y TOJIbOBI SKYPHAIH SIK
noTpeOy0Th METOAMKHU MOJIbOBUX JOCTIDKEHB [53].

Jlist mpoBeneHHsT 0e3MoCepeIHbOi  €KOHOMIYHOT OI[IHKA  €()EKTHUBHOCTI
BupoiyBaHHs codeull B TOB 'Bypar Arpo' BUKOPHCTOBYBAJIM METOIWKH Ta
pexkomenaali Ay 3ouu Jlicocreny Ykpainu [50].

AHali3 OTpPUMAaHMX JaHMX PE3YJIbTaTIB JA0OPATOPHOIO Ta MOJIBOBOIO
BHBYCHHS MPOBEJIECHO BIAMOBIAHO MeToaMK 3a EOepxapaom 1 Paccenom (Eberhart
and Rassel, 1966), nomboBOro mociiay (3 OCHOBAMH CTAaTUCTUYHOI OOpPOOKH
pesynbrariB  AochaipkeHsb) (Dospehov, 1985) 3  BUKOPUCTaHHSIM  MAKETIB
cratuctyHoro ananaizy STATISTICA ta EXCEL statistic 2007[53].

B monpboBux nocimigax BUBYAIM BIJIMB HOPM BHMCIBY HACIHHS COYCBHII Ha

(opMyBaHHS BpO>KaHOTO OTEHIIANY KYJIETYPH 3 BUKOPUCTAHHIM MPENApariB .

Tabnuys 2.4
Cxema pocJiny
Copr [Ipenmaparu Hopwmu BuciBy

(paktop A) (paktop B) (dpaktop C)
: 2,0
JyraHuaHKa €Bponopm Pi30 25
3.0
2,0
JlroGaBa Puzobodit 2,5

3.0
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PO3ALJI 3. PE3YJIBTATHU JOCJ/IIKEHb
3.1. CTPYKTYpHI NOKA3HUKH BPOKAK 3¢PHA COYCBUILI

CTpyKTypHI TMOKAa3HUKHA BpOXKAK [JAKOTh MOKIIUBICTE OOTPYHTYBaTH
MEXaHi3M (OpMyBaHHS MPOAYKTUBHOCTI KYJIbTYpud. B COYEBHIIl OCHOBHHMH
CTPYKTYPHUMU TOKa3HUKAMHM € KUIbKICTb O001B, 3¢peH 1 maroHiB, maca 1000
3epeH,Bara pociuH [4].

YMOBH 30BHIIIHBOTO CEPENOBUILA Ta JOCTIIKYBaH1 TEXHOJIOTTYHI TPAHOMU
BUPOLYBAHHSI COUYEBHUIl CYTTEBO BIUTMHYJIM HA TE€HEPATHBHI CKIIAJO0BI CTPYKTYPH
BPOKaro KynbTypH. OJHUM 3 [IMX NOKA3HUKIB € KUTbKICTh 0001B HA pociuHi [14].

B Hammx nocmipkeHHIX KUTbKICTh O001B HAa POCIMHI IIJIKOM 3ajiexana Bij
JOOCIKYBAHUX MPUHOMIB BUPOLIYBAHHS 1 KOJIMBajack y copty Jlyranuanka B 2021
poui Big 13,3 mT. 32 HOpMuU BUCiBY 2,0 MJIH. WIT. /Ta A0 15,3 WIT. 32 HOPMU BHCIBY
2,5 muH. WT./ra. 3a HopMu BUCIBY 3,0 MJIH. WIT./Ta KUIBKICTH 0001B HA pocnuHi OyJia
15,0 .

VY copry JlwobaBa (0OpoOka Puzoboditom) kimbkicte 60018 y 2021 porr
BapitoBana Bia 12,1 mrt 3a HOpMHu BHciBY 2,0 MiH. T../ra 10 15,4 wT 3a HOpMHU
BUCIBY 3,0 MJTH. 1IT../ra (Tadn. 3.1).

Tabmuis 3.1
KinbkicTh 600iB HA POCJHHAX COYEBHII 3aJ1€5KHO BiJl HOPM BHUCIBY Ta 00pOo0OKH

npenaparamu, T

Hopma | Kimbkicte 6001B HA POCIIHHI, IT.

Copr Hpenapari BHCIBY
B 2022 | 2023
(paktop A) ((paxrop B) (paxTop | 2021p. D D CEPENHE
0 : :

2.0 13,3 16,4 10,4 134
Jlyranuanka | €BponopM Pi30 2.5 15,3 19,2 11,2 15,2
3,0 15,0 19,4 11,3 15,2
2.0 12,1 17,0 10,2 13,1
JroOaBa Puzobodir 2.5 15,0 19,1 11,9 15,3
3,0 15,4 18,9 11,4 15,2




32

2022 pik xapakTepu3yBaBcs OUIBIIOK KUIBKICTHO OOIB Ha POCIUHI B
nopiBHsiHHI 3 2021 Ta 2023 pokamu. Lleii mokazHUK cTaHOBUB y copTy JlyraHyanka
Bix 16,4 no 19,4 mr (3a Hopmu BUCiBY 2,0 Ta 3,0 MJIH. 1IT./Ta, BIANOBIIHO).

VY copry Jlto6aBa 3a HopMu BUCIBY 2,0 MJIH. IIIT./Ta KIJIbKICTH 00018 Oyna 17,0
IT, 34 HOPMH BUCIBY 2,5 MJTH. IIT./ra KUIbKICTh 0001B Oyna 19,1 wrt ta 3a Hopmu 3,0
MJIH. TOT./Ta — 18,9 1mIT.

Sk BugHO 3a ganumu 2022 poky OUTBIIMM MOKA3HUK KUTbKOCTI 0001B Ha
pocnuHi OutbluM OyB y copTy JlyraHuyaHka.

Kinbkicte 60618 Ha pocnuHi B 2023 poui CTaHOBWJIA HAWMEHITY KUIBKICTb.
Copr Jlyranuanka Big 10,4 1o 11,3 wt Ta B copry Jltodara Big 10,2 no 11,9 mr. sk
nokazaym JociipkeHHst 2023 poky KpalmM e mokazHuk OyB y copty JlroOasa.

3a cepeTHIMU OKa3HUKAMU MO>KHA 3pOOUTH BUCHOBOK, 110 32 HOPMH BHCIBY
2,0 myH. mT./ra y 000X cOpTIB Oyja KUIbKICTh O00IB HA POCIUHI B Mexkax 13,4 —
13,1 mr (Jlyranuanka, JIro0aBa, BiagnoBiaHo). Big 15,2 1o 15,3 miT 3a HOpMU BUCIBY
2,5 myH. wT./ra, Ta 15,2 mrt 3a HopMu BUCIBY 3,0 MJIH. IIT./Ta.

BaxxnuBum nokazHukoM (pOpMyBaHHS MPOAYKTHBHOCTI COPTIB COYEBHII €
TAKWI MOKA3HUK K Maca 3€PEH 3 OJIHIET POCIIAHU.

Tabnuys 3.2

Maca 3epeH 3 OAHI€T pOCJIMHH, 32J1€KHO Bil HOPM BHCIBY Ta 00pOo0KH

npenaparamMu
M :
Copr [TpenapaTtu Hopma 964 SR, T
(¢pakTop B) BUCIBY
A : : :
(paxTop A) (baxtop C) 2021 p. | 2022 p. | 2023 p. | cepenne
- 2.0 159 | 200 | 111 | 156
JlyraHuanka BI;ESPM 25 198 | 240 | 123 | 187
3.0 196 | 250 | 130 | 192
2.0 1.61 191 | 121 | 157
JlrobaBa Puzobodir 2.5 1,84 2,31 1,31 1,81
3.0 18 | 230 | 129 | 181
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2021 pik MaB Macy 3€PEH 3 POCIMHA B Mexkax Big 1,59 ry copry Jlyranuanka
3a HOpMH BHCIBY 2,0 MJH. T./ra 10 1,98 r 32 HOpMU BUCIBY 2,5 MIIH. IIT./ra. A OT
y copry JIrobaBa el nokazHuk OyB HHKYMM y MOPIBHSAHHI 3 cOpTOoM JlyraH4aHka.

OOpoOka copty Jlyranuanka npenaparom €BpoHopMm Pizo B 2022 pomi
NOKa3aB 3a BCIMa HOPMaMH BUCIBY 30UIbLIEH] MOKA3HUKHA MAacH 3€PEH 3 POCIIAHH.
Haiipummim 2,50 r Oysio 3a Hopmu BuciBy 3,0 MiH. mT./ra, MeHmuM Ha 0,1 r 3a
HOPMU BUCIBY 2,5 MJIH. IIT./ra Ta HA 0,5 T MEHIUE 32 HOPMH BHUCIBY 2,0 MJTH. LIT./Ta.

ITo copry Jlto6Gara (0OpodOka Puzoboditom) maca 3epeH Oyna Bix 1,91 r 3a
HOpMU BUCIBY 2,0 MJH. WT./Ta A0 2,31 T 32 HOPMH BHCIBY 2,5 MJTH. IIT./Ta.

XapakTepu3yruM 3pa3Kd COYCBHII 334 POKAMH, MOHA CKa3aTd WIO0
HallMEHIIy Macy 3€PeH 3 OJHIE] pOCIMHU cOpTH Mau B 2023 poti.

Copr Jlyranvanka B 2023 poui CKJIaB Macy 3€peH 3 POCIUHU COUYEBHILI B[
1,11 mo 1,30 r 3a HopMu BuUCIBY 2,0 Ta 3,0 MH. mT./ra. A OT 32 HOPMH 2,5 MJIH.
mT./ra maca Oyna — 1,23 1.

[To copry JIroGaBa MoKa3HUKM Ty>Ke HE BIAPIZHUTUACS 1 OyJIH:

- 3aHopmu 2,0 MaH.IT. /ra— 1,211}

- 3aHopmHu 2,5 myiH.muT./ra — 1,31 1

- 3aHopmu 3,0 muH.IIT./ra — 1,29 1.

3a cepelHIMU TaHUMU MOKAa3HUK Maca 3€PEH 3 POCIMHUA HAOIbIIKAM OyB Y
copty Jlyran4yanka (oO0poOka €BpoHopmM Pi130) 3a HOpmu BHCIBY 3,0 MJIH.IIT./TA 1
craHoBmnia 1,92 r.

Buicoke npukpimieHHs HUKHBOTO 000a CIIOHYKA€E 10 3MEHIIEHHS BTpaT Py
30HMpaHH1 BPOXKaIo.

Sk BuHO 3 TaOnMi 3.3 BUKOPUCTAHHSI PI3HUX MPENapariB HA PI3HUX COPTAX
HE JAJT0 BUCOKOTO 30UTBIIEHHS! BUCOTH POCIIAH 1 BACOTH MPUKPITUICHHS HAKHBOTO
600a.

B miymomy, 3a Tpu poOKM MOJBOBUX JOCHIKEHb BHUCOTA POCIAWH COYCBHIL

BapitoBasia 1o Bapiantam gociiay 44,6-52.8 cm (1abn.3.3).
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MakcuMaIbHOK BHCOTA POCIMH Oyja y COPTIB 32 BUKOPWUCTAHHS HOPMH
BuciBy 3,0 MiH. wit./ra copty Jlyranuanka i ctanoBuia 52,8 cMm. Y copry JlroOaBa
HalBULII pocauHU OyJIM 32 HOPMHU BUCIBY 2,5 MJTH. I0T./Ta 1 cTaHOBHAM 51,1 cM.

Sk B1IOMO, BHMCOTA NPUKPIIUIEHHS HIKHIX O00IB NOTpIOHA HaM JuIs
HAJIAINTYBAaHHs KOMOaiiHa 1mi1 yac 30upaHHs BPOKAK0 COUYCBMHILI.

YuM BHILIE NPUKPIIJICH] HUXY1 000M TUM Kparle.

VY HamMx JOCHIIKEHHSX BHCOTA MPUKPIIUICHHS HHXKHBOTO 000y y copry
JlyranvaHka 3a cepeaIHbOPIYHMMH NMOKa3HUKAMHU CKiaia 25,4 cM 32 HOPMH BHCIBY
3,0 mutH. mt./ra. Jlemo mMeHmow Oyyia BUCOTa 32 HOPMHM BUCIBY 2,5 MJIH. WIT./Ta 1
cknana — 24,6 cm (tabn. 3.3).

Tabnuys 3.3

Bucora pociuH Ta KpIUIEHHS HHKHBOIO 000a 3aJIeKHO BiA

AOCHITKYBAHUX (PAKTOPIB

Bucora Bucora
IIpenaparu Hopma .
Copr . POCIIUH,CM | IPUKPITIJICHHS
(paxTop B) BUCIBY
(daktop A) (daxtop C) HKHBOTO
P 000a, cm
2,0 44,6 20,1
Jlyranuanka | €8poHopm Pi3o 2.5 50,4 24.6
3.0 52,8 254
2,0 451 19.8
Jrobara Puzobodirt 2.5 51,1 247
3.0 50,3 243

Skmio B3ATHM 10 yBarW JAOCHADKEHHS 1Mo copty JlrwoOaBa (oOpoOka
PuzoboditoM) To ii MOKa3HUKKM BUCOTH MPUKPIIUICHHS HIKHIX 000IB CKjania: 3a
HOpMU BHCIBY 2,0 MJH. wT./ra — 19,8 cM, HOpMH BUCIBY 2,5 MJIH. WT./ra — 24,7 cM
Ta 3a HopMmu 3,0 MH. WT./Ta — 24,3 CcM.

Sk GaunMo pi3HMILA MiK copTamu ckianae Bcboro Bix 0,1 10 0,2 cm.

[Tpotsirom 2021 — 2023 pp. HaMK JOCHIIKYBAIACh Jis MpenapariB €BPOHOPM
Pi30 Ta Pu3o60o(iT Ha cMMOI0THYHY MISTBHICTE OyJIBOOYOK HA COPTAX COUYEBULLL.

Copr Jlyranyanka mMaB CEPEIHIO KUTbKICTh OyJIBOOYOK 3 POCIMHHU B MEXKAX

Bia 27 no 35 mr. HalimeHina KibKicTh Oynp0040K c(hopMyBanacs 3a HOPMHA BUCIBY
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2,0 myH. wt./ra (27 mr.). HaiiGinema ix KiapKicTe Oyiia 3a HOpMH BUCIBY 3,0 MIIH.
IT./Ta.

Y copry JlrwobaBa (0OpoOka Puzobodit) cepenHss KuUIbKICTH OyJIbOOYOK
cTaHoBWia BiJ 27 Wt (HopMma BUCiBY 2,0 MJIH. WIT./ra) A0 32 Wt (HOpMa BHCIBY 2,5
MJIH. IIT./Ta).

Sk Gaunmo 3 Tabmuui 3.4 3a KiTbKICTIO OyJIbOOYOK COPTH HE MaJIM 1ICTOTHUX
BIIMIHHOCTEH.

Tabnuys 3.4

Bnumue HOpM BHCIBY Ta mpemapary Ha KUIBKICTH Ta mMacy OyJab0040K

(cepenne 3a poku aocaimkens 2021 — 2023 pp.).

[Ipenaparu Hopma Kinbkicts Maca
Copr .

(baxtop A) (daktop B) BUCIBY Oyab004oK, | OynbOOHOK,
(paktop C) | WIT./pOCHMHM | T/POCITHHH

2,0 27 0,30

Jlyranuanka | €BpoHopm Pi3o 2,5 30 0,40

3,0 35 0,46

2,0 27 0,29

Jrobara Puzobodirt 2.5 32 0,38

3,0 31 0,37

JlocnipKeHHST HAa TIOCIBaX COYEBHMIN 13 BUKOPUCTAHHS MPENapariB HA COPTax
JlaJIi HaM ysIBY Mpo Macy OynbpO0YOK HA POCIIMHAX.

I Tak, sk BugHO 3 paHux TaOmuii 3.4 OUIBIIO Macow OyJIbOOYOK
BUPI3HAETHCS copT JIyranyanka i cranoBuTth Big 0,30 r 1o 0,46 1.

Jlemo MeHmy wmacy OynbOO4YOK 3 pociiuHA MaB copT JlrobOaBa 1 ioro
NOKA3HUKH CKJIaa:

- HOpmH BuciBy 2,0 MyH. mT./ra— 0,29 r;

- HOpMH BUCIBY 2,5 MyH. mT./ra— 0,38 1;

- 3a HopMmHU BucIiBY 3,0 MyH. mit./ra— 0,37 T.

I ToMmy MOHA 3pOOMTH BHCHOBOK IO 3a KUTBKICTIO OyJIBOOYOK Ta Macor

Oyap004OK nepeBulyBaB copt Jlyranuanka.
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3.2. YpoxalHICTh TA SAKICTH COPTIB COYECBHII
OCHOBHHM KPHUTEPIEM, IO TO3BOJISIE OLIHUTH €PEKTUBHICTh 3aCTOCYBAHHS
PI3HUX arponpuiioMiB JAJis TONIMIICHHS YMOB BHPOINYBAHHS CLIbCBKOTOCIO-
JApChKUX KYJbTYpP, € IX BIUIMB Ha BPOXKAMHICTH 1 SKICTh OACPXKYBAHOI
POCITMHHHALIBKOT MTPOAYKIii [24].
Sk BuaHO 3 Tabmuil 3.5 ypoKaifHICTh COPTIB COYEBHUI 3@ POKH JOCIHIDKEHb
BapiOBajia B 3HAYHUX MEXKAX.
Tabmung 3.5
YpoxaiiHicTh COPTIB COYEBH LI 32J1€KHO Bil HOPM BHCIBY Ta 00pOOKH

npenaparamu, T/ra

[penaparu Hopma Y pOKaiHICTB, T/Ta
Copr BUCIBY
B 2022 | 2023
(daxTop A) (daxTop B) (dpaxtop | 2021p. cepeHe
0) P p.

2,0 291 3,13 2,11 2,72
Jlyranuanka | €BpoHopM Pi30 2.5 3,00 3,50 2,35 2.95
3,0 2.88 3,55 2.41 2,94
2,0 2.54 3,20 2,00 2,58

JIroGaBa Puzobodit 2,5 2,61 3,54 2,22 2,79
3,0 2,87 3,48 2,20 2,85

Hip ¢osno pakropy A 0,22 0,38 0,22

Hip ¢osno ¢pakropy B 0,12 0,11 0,12

3a pokamu pochimpkeHb 2021 pik XapakTepu3yBaBcs YposKaiHICTIO Bia 2,91
T/ra 710 3,00 T/ra y copry Jlyranyanka 3a HopM BucCiBy 2,0 Ta 2,5 MJIH. 1UT./Ta,
BIJINOBIIHO.

Copr JlrobaBa MaB A€lI0 HWXKYY BPOXKAWHICTH B TOPIBHSAHHI 13 COPTOM
Jlyranvanka i cranoBuB Bif 2,54 T/ra (Hopma BuciBy 2,0 MiH. wT./ra) no 2,87 t/ra
3a HOpMH BUCIBY 3,0 MJTH. LIT./Ta.

2022 pik XapakTepu3yBaBCs HAHOUTBIIOW BPOXKAWHICTIO 34 POKH
nociikeHs. Bona Oyna y copty Jlro6asa (00podka Puzoboditom) Bin 3,20 1/ra (3a

HOpMU BUCIBY 2,0 MJH. WT./Ta) 10 3,54 T/Ta 32 HOpMU BUCIBY 3,0 MJIH. IIT./Ta.
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VY copry JlyraH4anka noka3HWK BPOKAHHOCTI 3a MEPIIOi HOPMH BUCIBY OyB
menmmM Ha 0,07 1/ra, mo apyriit Hopmi meHiue Ha 0,4 T/ra Ta 3a TpeTiM — Ha 0,7 T/ra
BULIE.

2023 pik XapakTepHu3yBaBCsl HAHMEHIIOK BPOKAHICTIO 32 POKHM JOCI1IKEHb.
Copr Jlyranuanka maB ypoxkaiHictb Bia 2,11 1/ra 10 2,41 1/ra, a copt JlroOaBa Bix
2,00 t/ra no 2,22 1/ra.

Sk 6aunmo 3 pocmikeHb 2023 poKy TO 3a yPOKaHHICTIO BHINUM OyB COPT
Jlyranyanka.

3a TpUPIYHUMH CEPENHIMU MOKA3HUKAMH MAEMO, 10 HAWKpalll pe3ysibTaTiu
OTPUMAaHO 32 HOPM BUCIBY 2,5 Ta 3,0 MJIH. 1IT./Ta.

Jl1s 3epHOO000BUX KYJIBTYP BETUKE 3HAYCHHS MAE BMICT «CHPOT0» MPOTETHY
B 3€PHI.

Mu BH3HAUaIM BMICT IPOTETHY B 3€pHI coueBuil npoTsarom 2021 — 2023 pp.
3a pesyapTaramu AociikeHb 2021 poKy MM Malld BMICT OPOTEIHY Y COPTY
Jlyranuanka Big 21,1 % 3a Hopmu BuciBY 2,0 MuH. wT./ra A0 23,1 % 3a HOpMH
BUCIBY 2,5 MJTH. LIT./Ta.

VY copry Jlro6aBa BMmicT noTeiny B 2021 poui OyB A0 HU>KYMM Y TOP1BHSHHI
13 coprom Jlyranyanka i cranoBuB Big 21,4 1o 22,8 %.

Tabmuus 3.6
BmicT npoTeiny copTiB cOYeBHL 3a/1€KHO Bil HOPM BHCIBY Ta 00po0KH

npenaparamu, T/ra

Ipenapari Hopma Bwmict nporeiny, %
Copr BUCIBY
B
(paxTop A) ((baxrop B) (pakTop 2(1))21 2022p. | 2023 p. | cepenne
C) '

2,0 21,1 23,1 20,5 21,6
Jlyranuanka | €BpoHopM Pi30 2.5 23,1 24 4 21,1 22.8
3,0 23,0 24.0 22.0 23,0
2,0 214 22.0 21,0 21,5
JrobaBa Puzobodir 2.5 22.8 229 23,1 22.9
3,0 22,6 233 22.4 227
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BummM BmIicTOM TpoTeiHy Xxapakrepesyerbes 2022 pik. [lokasHuku
CTaHOBWJIM B copty Jlyranuanka Bix 23,1 no 24,4 %. B copry JIro6asa Bin 22,0 1o
23,3 %.

Sk Oaunmo 3 Tabnuill 3.6 Ha BMICT MPOTEiHY MaB BILIMB Mpenapar €BpOHOPM
Pi30. BiH B aesikiii Mipi IMiABHIY BaB BMICT MPOTEIHY B 3€PH1 COUYCBHILI.

2023 pik 32 BMICTOM MPOTEiHy OyB HAMEHILIKAM.

Horo moxasanku craHoBHIM y copry Jlyranuanka Bix 20,5 % 10 23,0 %.
Jlemo MeH1 noka3Huku Oyym y copty Jlrobasa 1 craHosuim Big 21,5 % no 22,9 %.

3a cepeHIMU TPUPIYHUMHU JAHUMHU MO>KHA BHIIJTUTUT COpT JlyraH4yaHka Ta

JlroGaBa 3a HOpMU BHUCIBY 3,0 MJIH.IIT./Ta.
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PO3ALJT 4
EKOHOMIYHA E®EKTUBHICTb TEXHOJIOTI'II
BUPOLIYBAHHS COUYEBUIII

CydJacHe CTaHOBHILE €KOHOMIKM B KpaiHI BHMarae Bl TOBAPOBHPOOHUKIB
nepell NPUHHATTAM pINIEHHS MPO BUPOLIYBAHHS COYEBHUI BH3HAUUTHCS 3
BUTpATaMHU, sIKi HEOOX1THO TOHECTH Ha ii BUpouryBaHHs [61].

PiBeHb MPOTHO30BAHOTO BpPOXKAKD Ta OKYMHOCTI BKIAACHHX KOIITIB.
3BaKar04M HA BUIIC BHKJIAJCHE TUIAHYBAHHS 3arajlbHAX BUTPAT Ha BUPOLIYBAaHHS
3€pHA € OJIHAM 3 TOJIOBHMX E€KOHOMIYHMX YMHHUKIB. B Hammx IOCHIIKEHHIX
NOCTABJICHA HA BUBUCHHS TEXHOJIOTISI BUPOLLYBAHHS COPTIB COUeBHLIl [62].

ArpapHuii CEKTOp OKPIM colliaabHOi (PyHKIIIT 3a0€3neuye TakokK CTaOUTbHUMA
NPUILUIMB BATIOTH B HAIIOHAILHY €KOHOMIKY, (JOpMy€ CHpPOBUHHY Oazy s
PO3BUTKY MEPEPOOHOI MPOMUCIOBOCTI i BHU3HAYAE OJUH 3 OCHOBHUX HAIpPSMIB
JISUTBHOCT1 HA CBITOBOMY PHHKY [63].

B minoMy yacTka arponpoMHCIOBOTO KOMIUIEKCY B CTPYKTYPI 3arajJibHOTO
o0cAry eKCnopty YKpaiHu 3pociia BUMEPEUBIIY THIII raiy3i, ajie MpoaoBKye OyTH
30CEPEKEHNI HAa BY3bKOMY NPOAYKTOBOMY CEIMEHTI 30BHILIHBOTO PHHKY.
KOH'tTOHKTypa CBITOBOTO PWHKY € HECTaOUIbHOK, TOMY NpoOiieMa pPO3BHTKY
€KCIIOPTHOrO0 MOTEHIIAy KpaiHW B yMmoBax rjoOanizanii, 30UIbIICHHS OOCSTiB
TOPTIBI € aKTyaJIbHOK JJ1sl YKpainu [64-66].

B Vkpaini cnocrepiraeTbes cTajga TEHACHINS J0 3pOCTaHHS OOCSTIB
BUPOOHUITBA CLIILCHKOTOCIOAAPCHKOI MPOAYKIIT i MPOIYKTIB XapuyBaHHs, TaK 3a
JECATh POKIB BAJIOBUH 00CsT 3pic HA 32 %, mpu 1IbOMY 0OCSTH €KCIOPTY arpapHOro
CEKTOPY MOCTIIHO 3pocTaroTh (mpupicT — 70 %), TaKOK BIAMIYAETHCS MO3UTUBHE
30BHIIIHBO TOPTIBEJBHE CAIbA0 [67].

Ha chorogHimHiii AeHb E€KCIOPT CUIBCBKOTOCIOJAPCHKOi MPOAYKLi 3
VYkpainu 3m1ACHIOIOTECS B 174 kpaiHu cBiTy. Bce 1e CTBOpPIOE mepeayMOBH AJist
PO3IIMPEHHST MPUCYTHOCTI HALIOHAJIBHUX BUPOOHMKIB arpapHoi MPOAYKIi Ha
puHKax €Bponu, A3ili it Appuku. PO3BUTOK 30BHIIIHBOI AISUIBHOCTI CaMe€ HA LUAX

PHHKaX MOKe OYTH NEPCIEKTUBHAM ISl arPApHOro CEKTOPY YKpainu [62].
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Tabnuys 4.1

ExonomivHa eeKTHBHICTH BUPOLYBAHHS COPTIB COYECBULI3AIC/KHO Bil HOPM
BHUCIBY, 2023 p.

%

Jlyranuanka JlrobaBa

TloxasHukn 2.0 25 3.0 2.0 25 3.0
YposxkaliHicTh, T/ra 2,11 2,35 2,41 2,00 2,22 2,20
3arparu npaumi, Joa-| 19,4 194 194 194 194 194
roa. Halra
HalT 9,2 8,27 8,06 9,70 8,75 8,82
IliHa, TpH./T 12000 1200 1200 1200 1200 1200
Bupobuuui 3atpatu wa | 11800 | 11800 | 11800 | 11800 11800 | 11800
1 ra, rpH.
Bapricts BajioBOi | 25320 | 28200 | 28920 | 24000 | 26640 | 26400
npoaykuii Ha 1 ra, rpH.
CobGipapticte 1 1| 5593 5021 4896 5900 5316 5364
POy KIIi, TPH.
YucTuii 10X1j, TPH. 13520 | 16400 | 17120 | 12200 14840 | 14600
PiBens peHrabenbHoCTi, | 114 139 145 103 126 124

ExoHOMiUHY €()EKTHBHICTH MM PO3paxOBYBIM IO JBOX COpPTax Ta 3a

HOPMaMU BUCIBY HACIHHSI.

BupoOHuul 3aTpaTy Ha BUPOILYBAHHS COYEBHMII CKIAIM 3a BCIMA BaplaHTaMuU

nocaipkens 11800 rph.

[lina coueBuIll HA MOMEHT MPOBEICHHS po3paxyHKiB ckiaagana 12000 rpH/T.

Bapricth BajioBOi NpoayKIIli MO BapiaHTax AOCIIKEHb cTaHoBUa Bij 24000

70 28920 rpH. HalBMIIA BAPTICTh BAJIOBOI MpoAyKIlii Oysa y copry JlyraHuaHka 3a

ypoxkaiHocTi 2,41 1/ra.

Haiimenmia BapTicTh BaJIoBO1 mpoaykuii Oyna y copty Jlrob6aBa 3a otpumanoi

BposkaitHocTi 2,00 T/ra.

Co0biBapTicTh 1O copTax craHoBuiia Bix 4896 rpu/T 1o 5900 rpu/T.

Sk BuaHO 3 maHux Tabnuii 4.1 HalimMeHuia coOIBapTICTh CIOCTEPIrajach

Outbi y copTiB Jlyranyanka, a ot y copty Jlro0aBa BoHa OyJia €U0 BUIIOKO.

OmHUM 3 BOKIIMBAX CKOHOMIYHAX ITOKA3HUKIB € YACTUM TOX1, AKAH B HAIIAX

JOOCHKEHHSX nepeBulyBaB piBeHb 10000 rpH.
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3a BUpOILYBaHHs cOpTy JIyraH4uaHka 3a HOPM BHCIBY:

- 2,0 myH. mt./ra -13520 rpH;

- 2,5 myH. mir./ra — 16400 rpH;

- 3,0 maH. mit./ra— 17120 rpH.

3a BupouryBaHHs copTy JIroOaBa 3a HOPM BHCIBY:

- 2,0 myH. mT./ra -12200 rpH;

- 2,5 myH. mt./ra— 14840 rpH;

- 3,0 myH. mT./ra— 14600 rpH.

Otxe, HABUILIMIA MPUOYTOK OTPUMAHO y copTy JlyraHuaHka 3a HOpMH BUCIBY
3,0 MyH. miT./Ta.

3a piBHEM peHTaOENbHOCTI BUAIJIEHO COPT JIyraH4aHka 3a HOpMHU BHCIBY 2,5
MJIH. WiT./ra — 139 %, Ta Hopmu 3,0 MiH. wmT./ra — 145 %.

Cepen 3pa3kiB copty JlrobaBa peHradenbHICTh cTaHoBWIa Big 103 mo 126 %.
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PO3ALJI 5. EKOJIOI'TYHA EKCITIEPTU3A

3a 1H(popMalIEd TOJOBHOIO HAyKOBOro CmiBpOOITHUKA OaeCHKOro
CEJICKIIITHO-TE€HETUYHOTO 1HCTUTYTY, MOKTOpa O10J0TYHMX Hayk, npodecopa B.
Ciukapsi, COYEBHILIS 31aTHA TIOITIMHATH a30T 1 YTPUMYBATH HOT0 B TPYHTaX, & TAKOXK
CIIy>KHTh POAOUMM «OyI1BETbHUM OJIOKOM» ISl 1HIIKX KYJIBTYP [68].

«HaamipHe HacH4YEHHS MOCIBIB B YKpaiHl TAaKMMH BUCOKOCHEPICTUYHHMHU
KyJbTyPaMH, SIK COHSIIHMK 1 Panc, MPU3BENO 10 ICTOTHOIO 3HWKCHHS BMICTY B
IPYHTI OPraHivHOi PEYOBHMHH, IO HETATHBHO MO3HAYAETHCS HA BOAOYTPHUMYHOUMX
3M10HOCTSX TPYHTY, - NOSICHIOE BYCHUH. - Hal 011611 JEMIEBUM LIJITXOM MOTIMIICHHS
€ BIPOBAKEHHS HAYKOBO-OOIPYHTOBAHOI C1BO3MIHM [69].

BBeneHHs 3¢pHOO000OBHX y CIBO3MIHY JIO3BOJISIE 3MECHIIWTHA BHECCHHS
MIHEPAJIbHUX JOOPUB 1 MECTULHIB. 3a BEreTallliHUI NePioa 36 pHOOOOOB1 KyIBTYpH
noB's3yr0Th 80-150 Kr a30Ty B Air0U1i PEYOBHHI, 1110 €KBIBAJIEHTHO BHECECHHIO 300 -
400 xr amiaunoi cemitpu [70].

Skmo migpaxyBaTd BapTICTh MIHEPAJIBHOIO JO0OpWBA, TO BHJIHO, IO
cuMO10THYHA a30TdIKcalllsl Ma€ EKOHOMIYHUNA CEHCY.

Yyennii nonas, mo mig yac ciBOM 3¢pHOOOOOBUX B IPYHTI HAKOMUAYY€THCS
3HAYHA KIUIbKICTh PI3HUX BUIIB KOPHCHUX MIKPOOPraHi3miB. 3a paxyHOK IbOTO
BUXOJIUTh OPraHivyHa Maca, IKa MOCTYIOBO CIPSMOBY€EThCS Ha (DOPMYBaHHSI TYMYCY
[71].

VY mporneci pocTy KOPiHHS POCIIMH BUAUISIE (P1310JI0NTYHO aKTHBHI CIOJTYKH,
Kl BUKOPHCTOBYKOTBCS SIK >KMBHJIbHI KOMIIOHECHTH. BOHHM MICTATH BYIVIEBOIM,
OpraHi4yH1 KUCJIOTH, AMIHOKUCIIOTH, IEKTH/T, BITAMIHU, AJTKAJIOIIH.

Jlo pedl, cOYEeBHIS 30aTHA BUTPUMATH HE TIJIbKKA TPUBAIY NOCYXy, alle |
MEPEHOCUTH KOPOTKOYACHI J10 -5 °C 3aMOpO3KH B MEP10/1 BEreTailii. YHiKajibHa BOHA
1 TUM, OI0 HE CHPOMOYKHA HAKOMMYYBATH HITPATW 1 PAIIOHYKIIIU, TOMY, HABITh
BUPOLIEHA B 3a0pyIHEHUX PAiOHAX, 3aBXKIH € €KOJIOTTYHO YUCTHM MPOAYKTOM [69].

BoHa cnpsMoBaHa Ha pEryarOBaHHS YHMCENBHOCTI Oyp'sHIB 10 pPIBHSA
€KOHOMIYHUX TMOPOriB MKOAOUYMHHOCTI. [lpm 1mpoMy BCl METOOM 1 CrmocoOu

OPUIYIICHHS 1 3HALICHHS Oyp'sHIB CJIiI TPUHHATHA B CYKYITHOCTI, SIK KOMIUIEKCHY
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cuctemy 0opoThOM 3 Oyp'sitHaMK, 3 ypaxyBaHHSIM 30epekeHHs ekosorii [70].

MosxmBocti  0opotbOM 3 Oyp'sHaMu  pPO3MMPWIACA 34  PaXYHOK
BUKOPHUCTAHHS XIMIYHOTO MeToAy. OHAK MAcCOBE 3aCTOCY BaHHS repOilMIiB, BUCOKI
HOPMH X BUTPATH yCKJIAIHIOKOTh 331a4y 30€peKeHHs €KOJIOorti. Jjis paioHaabHOro
BUKOPUCTAHHS repOiuaiB HEOOXITHO 3HATH MPO iX BIUIMB HA KYJABTYPHI 1 CMITTEB]
pociivam [68].

TexHomoris 3acTOCyBaHHS repOiluIiB TOBUHHA OyTH HE TUIBKU €(DEKTUBHOKO
3 010JI0T1YHOI Ta TOCHOJAPCHKOI TOYOK 30pYy, ale 1 €KOJIOTIYHO O€3MEYHO JIs
HABKOJIIIIHBOTO CEPEAOBHINA 1 TIFEHIYHO OE3MEYHOI JJisi  OOCIyrOBYHOUYOIO
nepcoHany [68].

3a CyMapHUM 3HAQYEHHSIM BEIMKOi OL[IHKK BCE repOilMan XapaKkTepHU3yOThCS
K ¢71a00 1 MOMIPHO HeOe3neuHl. B uioMy €kotoriuHa HeOe3neka TOro Yd 1HIIOro
npenapary Oararo B 4OMY BH3HAYAEThCS HOPMOK HOTo0 BUTPAaTH 1 MIBHIKICTIO
pO3Maly B HABKOJIIMINHBOMY cepeaoBuull [68].

PoGotn mo 3actocyBaHHKO repOIlMIIB MOBUHHI BUKOHYBATUCS B CTHUCII
arpOTEXHIYHI TEPMIHU 3 ONTUMAIbHUMHU NOKa3HUKAMHU TEXHOJIOTTYHOTO MPOLECY 1
MIHIMATGHUMM BUTpaTaMHu Tmpari 1 kowTiB. Bix opraHizamii mux poOiT B
rOCIOJAPCTBI  3aJIEXKarTh CaHITAPHO-TITIEHIYHI YMOBHM TMpari OOCIyroBYKYOrO
MEPCOHAITY 1 OXOPOHA HABKOJIUIITHBOTO cepenoBuia [68].

TokCHYHICTB repOINKMAIB O BIAHOMICHHIO 10 CMITHUX POCIIMH BU3HAYAETHCS
CTYNIEHEM NPOHUKHEHHS iX B POCIMHH. Y paHHId cTaaii poO3BHTKY Oyp'sHU
HAOUTbII YyTIMBI A0 MPENaparip, 3aTpuMKa 3 0OpOOKO MOCIBIB TPU3BOIUTH JI0
3HIDKEHHS €(EKTUBHOCTI TepOinuaiB, SKa 3aJ€KHTh BIJl 3arajlbHOTO CTaHy
KyJBTYPHUX 1 Oyp'siHIB.

[Ipn raphiii 3a0€3MEYEHOCTI BOAOK Ha 30alaHCOBAaHUX (POHAX >KUBJICHHS
CTIMKICTB KyJIBTYPHUX POCIIMH 1 Uy TAUBICTE Oyp'siHIB MiABUIIYOThCA [1].

[Ipn BHOOpPI ONTUMATLHOTO PO3MIPY HEOOXIAHO BPAXOBYBATH HE TUIBKH
MO>KJIMBICTh 3HECEHHS 1 BUTIAPOBYBAHHS KPAIEb, aJie 1 31aTHICTh YTPUMYBATH iX SIK
HA KYJIBTYPHUX, TaK 1 HA 3aCMIYEHUX POCIIMHAX.

TokcuuHICTh TepOILMAIB HE 3aNEKUTh BIJ BUTPATH PiAMHEA Tpu 0Opodui
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n00pe 3MOouyroThCs pocyivH. OnaHak npu OONPHUCKYBaHHI MOraHO 3MOYYHOTHCS
POCIMH, IO MArOTh OMYyIICHHsS a00 TOBCTUH BOCKOBWM HAJIIT, BUTpara pPiIWHU
HEOOX1THO 30UThIIMTH. TakoK 30UTBLIYIOTh BHTpAra PIAMHHU MPUA POOOTI B CyXY
CHEKOTHY NOroAy BIAOYBAEThCA MYKE MIBUIKE BUAPOBYBAHHS BOJIOTH [68].

TexHonorii XIMIYHOI MPOMOJIKK MOBHHHI Mepeadadyard 3MEHIIEH] BUTparv
npenapariB, CaHITAPHO-TICIEHIYHI HOPMH iX 3aCTOCYBAHHS, BUKJIKOUATH BIUIMB Ha
HABKOJIMIIIHE CEPEIOBHILE.

JIo Takumx TEXHOJIOTiH Hanexkarb. 1) JOKaJlbHI COOCOOM BHECEHHS -
CTPIYKOBHIA, THI3A0BUI, 00poOKa KYpTHH;, 2) 3aCTOCYyBaHHs repOinuaiB y ¢opmi
IpaHyJ, MiHU. 3) 3aCTOCYBaHHS repOIilUIIB CIUIBHO 3 TOJTUBOM.

[Tpu mpaBUIIBHOMY BUKOPUCTAHHI XIMIYHMX 3aC0O0IB I'PYHT 3BUTBHSAETHCS BiJl
Oyp'siHIB, IO COPUSiE HAHOUTBII COPUATIMBOMY 3POCTAHHIO CLIILCHKOTOCTOJAPCHKUX
KyaeTyp. B pesxiii mipi repOiumManM HagarOTh WIKIUVIMBHA BIUIMB HA TPYHT 1 C/T
KyJbTypu. [t Ok 6€3M€4HOro BHECEHHS TepOIU/IIB 1 HAHECEHHS! HAWMEHIIIOTO
30UTKY PO3POOSEHT 3axoau O€3MEKH, BU3HAYEHI TEPMIHM 1 KUIbKICTh BHECEHHS
repOIuaiB [68].

['epOinuan NpUHOCATH HAWMEHIIY I[IKOAY TPYHTY 1 )KMBHUM OpraHi3mMaMm B
NOPIBHSHHI 3 THM, SIKy KOPHCTb MPUHOCATH XiMI4HI 0OpoOKku. Tomy, mo 3emiis
3BUIBHAETBCSA B 3aCMIYYyIOUYHMX ii POCJIMH, IO A€ CBOEPIAHMNA MOIITOBX MAJIst

BUPOLYBAaHHS OUTBII KpalyX 1 3A0pOBUX BUAIB pociuH [9,10].
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PO3/ILJI 6
OXOPOHA ITPAIII

[IpaBuna 3 OXOpOHUW Mpalll B POCAMHHUIITBI 3000B'si3aHI BUKOHYBAaTH BCI
CUIbCBKOTOCIIOAAPChKI MIANPUEMCTBA, a TaKOXK (EPMEPCHKI TOCMOJAPCTBA, SK1
3aiMarOTHCSl BAPOOHULITBOM MPOAYKIIi POCTUHHHALTBA [72].

A poGoToaaBelb NOBUHEH OE3MOCEPEAHBO OPraHi30BYBATH 1 KOHTPOIIOBATH
HA CBOEMY MIANPUEMCTBI BUKOHAaHHA 1MX [IpaBun. [IpaBuia 3 oxOpoHM mpani B
POCIIMHHMLITBI MICTSTh B COO1 MEBHI BUMOTH, SIKI MOBMHHI BPaxOBYBAaTHCS NpPH
CKIaJlaHHI HA CUIbCBKOTOCMOAAPCHKOMY — MIJANPHEMCTBI  TEXHOJIOTTYHUX 1
EKCIUTyaTalliiHuX JOKYMEHTIB [73].

L{i TOKYMEHTH MOLIMPIOIOTHCS HA BC1 BUPOOHHWY1 IPOLECH 1 O0JIaIHAHHS, SIK1
OepyTb yd4acTb TMpW BHPOOHULTBI NPOAYKIIi POCIMHHMLTBA. Y  pasi
nepeodsaAHaHHs MAIIMH 1 MEXaHi3M1B, SIKI BAKOPUCTOBYKOTHCS B POCIMHHULITBI,
3aMIHIOETHCS TEXHIYHA JOKYMEHTAlllsd, a caM Mpolec nepeodiiafHaHHsT TOBHHEH
BIANOBIIATA BIANOBIAHMM HOpMaM. Y pa3l 3aCTOCYBaHHS NpPUA BUPOOHUITBI
OPOAYKIIT POCTMHHMITBA KIHOYOI mpami AaHy OOCTaBMHY TPYHTYBaTHCS Ha
CYBOPOMY JIOTPUMAHHI TPYJAOBOI0 3aKOHOIaBCTBA [73].

3a00pOHEHO BHUKOPUCTOBYBATH MPALI0 >KIHOK HA BAXKKUX, WIKIUIMBUX 1
HeOe3neunnx podorax. Lli pobotu mictarees B Ilepeniky Bakkux poOIT 1 poOiIT 3i
WKIUIMBAMA 200 HEOE3NECYHMMH YMOBAaMHM Mpani, 0OPU BUKOHAHHI SKUX
3a00pOHSIEThCS  3aCTOCYBAHHS mpaii oci0 Monomumie 18 pokiB, skuii OyB
3aTBepkennii [locranosoro [73].

BignosiaHo a0 IlpaBui 3 OXOpOHM Mpalll B POCIUHHHUIITBI, PoOOTOIaBEIb
NOBUHEH MNEPeadaunuTH 3ax0[W, $KI BHKIIOYAKOTh BIUIMB Ha MPALiBHUKA
HEOE3NEYHUX 1 IIKIUTMBUX BUPOOHNYHX (PAKTOPIB:

1) MalmH 1 MEXaHI3MIB, 110 3HAXOAATHCS B PYCI;

2) HEOOrOPOLKEHUX PYXOMUX YACTHH BUPOOHWYOro 004 HAHHS,

3) abo XOJOAHMX MICIISIX MTOBEPXH1 OO THAHHS 1 MaTeplaiB,

4) MiABAIIEHOTO 3HAYECHHS HAMPYTH B €JICKTPUYHOMY JIAHIFO31, 3aMUKAHHS

SKOTO MO>KE TPOMTH Yepe3 TUIO JIFOIMHU,
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5) rocTpux KpoMOK, 3aAMPOK, LIOPCTKOCTEH HA 3ar0TOBKAX, IHCTPYMEHTAX 1
oOnagHaHHI,;

6) po3TanryBaHHs poOOYOro MICIs HA BUCOTI Bl MOBEPXHI 3€MJII 1 CTaTI,

7) MABUILECHOT 3aMMJICHOCTI Ta 3ara30BaHOCT1 NOBITPs PoOOY0i 30HH,

8) ab0 XOJIOAHMX MICISX TOBITPS POOOUOi 30HU,

9) NABUILIEHOTO PiBHS [IYMY,

10) miaBuIIeHOrO PiBHS BIOpaIlii;

11) miaBumieHoi a00 HU3bKOi BOJIOTOCTI MOBITPA,

12) y CHEKOTHHX 1 XOJIOAHUX PYXJIUBOCTI MOBITPS,

13) HEAOCTATHBOTO MPUPOJHOTO 1 MITYYHOTO OCBITIIEHHS pOOOYMX MICIb 1
po00oU0i 30HU;

14) miABAIIEHOTO PiBHS YIBTPAQioaeTOBOI paaiamii;

15) miABAINEHOTO PIBHS PaliOaKTUBHOTO 3a0pyAHCHHS,

16) p13nyHKMX 1 HEPBOBO-NICUXIYHUX MEPEBAHTAKCHb.

Skmo Ha  CUTbCBKOTOCHOJAPCBKOMY — MIJANPHEMCTBI  BBOJSATBCS B
EKCIUTyaTalit0 HOB1 00'€KTH, TO TyT 0OOB'S3KOBO MOBUHHI BUKOHYBATUCS HOPMH 1
npaBujia €KOJIOTTYHOI Oe3neku [74].

[Tpn BUPOOHMLTBI MPOAYKIIi POCIMHHULTBA BCl TEXHOJOTIYHI MPOLECH
NOBHMHHI BIJNOBIAATH MPABUJIaM 1 HOPMaM OXOPOHHM Tpaui, a Takok [IpaBunam mo
OXOpOHI Mpalli B POCIMHHMIITBI Ta IHIIMX HOPMATHBHMX akTiB. [Ipum mpomy mae
aocaraticsl Take Oe3nedyHe BUPOOHUUTBO, SIKE O BHIIEPEIKANO BCl HEOE3MeuH1
cutyaii [72].

[Tpu BUPOOHMITBI MPOAYKILIT POCTMHHULTBA TOBUHHA 3aCTOCOBYBATHCS TaKa
TEXHIKA, KA aJaNTOBAHA 0 HASBHUX YMOB. SIKIIO BiOYBAETHCS TEXHOIOTTYHMIA
a00 TEXHIYHMI BIAMOBY, TO L€ HE MOBMHHO MPU3BECTH A0 TPABMYBAHHS JIHOACH
npauiBHUKIB. [TOpsi 3 TAKOK TEXHIKOK MOBHHHI BUKOPHCTOBYBATHCS Takl 3aCO0M
3aXUCTY, SIKI O HE TUIbKHA 3HUKYBAIU TSHKKICTh MOYKJIMBOTO HEIACHOTO BHITAJIKY,
ase 1 3ano0iranum O #ioro [73].

Takoxx BC1 BUPOOHWYI MPOLECH, 3MIMCHIOBAHI B POCIWHHUIITBI, MOBHHHI

BIANOBIIATA HOPMaM Ta MpaBWJIAM MOXKEKHOT Oe3nekn Ta BHOyxoOe3meku. Bee
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TEXHOJOTIYHE OOJIaJHAHHS TOBMHHO OYTH 3aBaHTA)KCHO B Taklil Mipi, ska
3a0e3neuyBasia O PpIBHOMIpHHMHA 1 Oe3meuHuii putM poOOTH. YCTaTKyBaHHS 1
PO3CTAHOBKA TEXHIKM MOBHHHA BUKJIKOYATH 3ITKHEHHS iX MK COOOMO 1 B'i3/1 B 30HY
BIJIMOYMHKY TPaliBHUKIB [72].

[Ipp  BaHT@XKHO-PO3BAHTAKYBAIBHWUX  OMEpPaliiX  MOBMHHI  TaKOX
3aCTOCOBYBATHUCS OE3MEUYH1 TPUHOMMU, K1 O BUKJIFOYAIN 200 3BOMIIH O 10 MIHIMyMY
MO>KJIMBICTB 3aCTOCYBaHHS Py4YHOi mpaii. Ha mianprueMcTBi MOBHHHI pO3pOOaSTHCS
1 B pa3l HEOOXIAHOCTI 3aCTOCOBYBaTWM O€3MEYHI CHOCOOM BUXOAY 3
TPaBMOHEOE3NEUHUX cUTyarli [73].

TpaHcmopTyBaHHs TpPaLiBHUKIB 10 Micus poOOTH 1 Ha3zal MOBUHHA
3AIACHIOBATHCS Ha CHELiani3oBaHiil TEXHINI - aBTO0yCcax 1 iHIIMX TPAHCIOPTHUX
3aco0ax, Ha SKUX J03BOJIEHO MEPEBE3CHHS JIIoAch. [[pn BUKOHAHHI TPAaHCIOPTHHUX
po06IT 000B's13k0BO noTpuMaHHs [IpaBun AOPOKHBOTO PyXy, sSIKI BCTAHOBJICHI B
MEBHOMY MOPSAAKY I LBOTO [73].

3rigHo 3 IlpaBunamu 3 OXOPOHM Mpali B POCIMHHULTBI BCl MPUCTPOI, IO
OPALIOKTE TPA BHPOOHWUUTBI POCIMHHHMIBKOI MPOAYKIIi, iX MIAKIFOYEHHS,
BCTAHOBJICHHSI Ta CKCIUTyaTallis, a TAaKOK EKCIUTyaTalisi €IeKTPOYCTAHOBOK Mae
NPOBOAMUTHUCS BIAMOBIAHO A0 THX BUMOT, sIKl MPEA'SBICHI B MpaBWiaX TEXHIYHOI
EKCIUTyarTailli KO>KHOTO MPUCTPOI 1 ycTaHOBKU. KoxkHe poOouye MICIE MOBHUHHO
BIJIMOBIJIATH HOTO €KCITyaTaliitHoi Ta TEXHIYHOI JOKyMeHTaIi [73].

Skmo Oy ip-sKy TEXHOJIOTTYHY ONEPaliio BAKOHYIOTh KiJTIbKA MPALlIBHHUKIB, TO
MDK HAMHW MOBHHHA 31HCHIOBATUCS Bi3yallbHA 1 3BYKOBA 3B'30K. SIKIO poOOTH B
POCIIMHHHLITBI BUKOHYIOTHCSl MPAl[IBHUKAMU B XOJOJHY NOPY POKY, TO LUMH
NpALIBHUKAMU  TIOBHHHI ~ JOTPUMYBATHCS  3aXOMAIB, CIPSMOBAaHUX MPOTH
O0OMOPOKEHHS, BIIMOBITHO 10 TPUPOJTHO-KIIIMATHYHUX YMOB MICIIEBOCTI [72].

[lix yac BUKOHAHHS TONBOBUX POOIT, a came: OOpPOHYBaHHs, CIBOM 1
NPUKOYYBAHHS TMOCIBIB, MUDKPAAHOI OOpOOKM pOCIMH Ta TUIOAOBUX JEPEB,
npUOWPAHHS, OPAHKH Ta 1HIIOI 0OPOOKM TPYHTY - MOBHHHI OYTH BXKUTI 3aX0/IH, SIKI

0 BUKIIIOYAJIM MOKIJIMBICTh BHHMKHEHHS 3alWIeHOCTI B KaliHiI arperary ado



48

3ok O ii 10 MiHIMyMy. OCOOJIMBO BaKITMBO JOTPUMYBATUCS 3aXO/1B OC3MEKH,

K1 BUKJIQJEH] B IHCTPYKLISAX PO poOOTY 3 XIMIYHMMHU pedoBUHAMHU [73].
3aBaHTAKEHHS UX MAIOWH, a TAKOK MAIIWH, SIKI BUPOOJSOTh PO3KUIAHHS

A00pUB, MOBUHHA 3/11HCHIOBATHCS 3aC00aMK BIAMOBITHO O BUMOT OXOPOHU Mpalll.

PocnuHHHALIBK] pobotu MOXKYTh MPOBOJUTHUCS 3a
paziuHUMAarpoTexHosorissM. Bubip TexHosorii 0co0nmBo Ha 30upanbHUX podoTax
MOBUHEH Oy TH 3aCHOBAaHMIA Ha i HAAIMHOCTI 1 Oe3neku. Ha pocnmuHHALIBKUX PoOOTaxX
BUJIAETHCS CHEMIAJILHUNA OMSr, B3YTTS Ta 1HIN 3aCO0M 1HAWBIAYAIbHOTO 3aXUCTY
BIANOBIIHO [0 BCTaHOBJICHWX HOpM. llepenq Tum sk oTpumaru 3acodu
IHAMBIAYAIBHOTO 3aXMCTY, CUIBCHKOTOCMONAPChKI MPALiBHUKH MOBUHHI MPONTH
THCTPYKT&X MO0 iX 3acTOCyBaHHs [73].

B neit iHCTpYKTaX MOBHHHI YBIMTH NMUTaHHS MO0 MPAaBHJ KOPUCTYBAHHS
3ac001B  3axHMCTy, MPOCTI METOAM TEPEBIpKM iX cHpaBHOCTI. Takoxx mpwu
HEOOX1THOCTI MPOBOAMTHCS TPEHYBAHHSI OO0 3aCTOCYBAHHS 3aCO01B 3aXHCTY.

BianoBigHO [0 TPyIOBOrO 3aKOHOJABCTBA 1 MpaBWJIaMH BHYTPIIIHHOTO
TPYJOBOIO PO3MOPSIKY HA MPOBEAEHHS polOIiT 3 BUPOOHMLITBA MPOIYKIi
POCIIMHHMLITBA HA CUIbCBKOTOCIOAAPCHKOMY  MIAMPHUEMCTBI  BCTAHOBIIFOETHCS
pPEXuM mparl 1 BIAMOYMHKY. [Ipy npoMy 4YepryBaHHs 4acy mpari Ta BiJIOYMHKY
NOBMHHO OYyTH pallOHAILHUM MPOTATOM BCl€i 3MIHHM, TOBHHHO BH3HAYaTHCS
yMOBaMHM BUPOOHHMIITBA, XapakTEpoOM PoOOTH, ii Barow 1 HaMpys>KeHICTHO. [l
3MIACHEHHS BIAMOYMHKY CLIBCHKOTOCMOAAPCHKUX TMPAL[IBHUKIB TMMOBHHHI OyTH
nepeadayeHi cneniaibHl TpUMIIICHHS [72].

CitbChKOrocnoIapehbKi MpariBHUKH, K1 MPALIOTh Ha podoTax 3 Gymiramii
Ta BOJIOTOi NE3IHCEKIli, MOBMHHI MAaTW HACTYNHI 3HAHHSMHU. OCOOJIMBOCTIMH
(13UKO-XIMIYHMX  BIACTUBOCTEH,  NpuAOMaMHM  HEWTpamizamii  PEHOBHH,
0COOIMBOCTSIMM BIUIMBY LIMX PEYOBMH HA OPraHi3M JIOJUHM, IO I1CHYIOTh
CUMITOMAMHU OTPYEHHS JIFOJWMHU, CIIOCO0AMU HAJaHHS MEpHIOi AOJIKAPCHKOi

JOTIOMOTH noTeprnimM [73].
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BUCHOBKH I TPONIO3UIII
JlocnimkenHs, nmpoeeaeHi ynpoaoex 2021-2023 pp. 3 copTaMH COYEBHILI
Jlyranuanka ta JIro6aBa B ymoBax [lontaBcbkoi 001acTl 13 BUBUEHHS BIUIMBY HOPM
BUCIBY Ha (OPMYBaHHS MPOAYKTUBHOTO TMOTCHIIATY 3€PHA, A03BOJIA
c(opMyJIFOBaTH HACTYIHI BUCHOBKH:

1. Ha ¢popmyBaHHs NpOAYKTUBHOIO NOTEHIIANY y copTy JlyraHuanka gae eekt
npenapar €BpoHopMm Pi30, mns copry JlrobaBa — PuzoGodir. Lleli edekr nas
pe3ysbTaT MpU JOCHIKEHHSX KIIBKOCTI Ta Mach OyJIbOOYOK Ha POCIIMHAX
COUYEBHIIL.

2. 3a kuibKiCTIO 000IB HA OAHIA POCIIMHI Kpalll pe3yJabTaTd OTPHMYEMO MPH
BUKOPHCTaH1 HOpMU BUCIBY 2,5 Ta 3,0 MJIH.1UT./Ta

3. Buma ypoxaiiHicTe M0 copTaM AOCHIKEHb Oyla HaMU OTPUMaHa 32 HOPMHU
BUCIBY Juisl copTy JlyraHuanka — 2,5 MJH. WT./ra, a ans copty Jlrodasa — 3,0 MiH.
IT./Ta.
4. Omxe, HaliBUIIME MPUOYTOK OTPUMAHO B cOpTy JIyraHuaHka 3a HOPMHU BHCIBY
3,0 MyH. miT./Ta.
5. 3a piBHEM peHTa0eNbHOCTI BUALIEHO cOpT JlyraH4aHka 3a HOpMH BUCIBY 2,5
MiH. Wrt./ra — 139 %, tTa Hopmu 3,0 MaH. wt./ra — 145 %. Cepen 3pa3kiB cCOpTy
JlroGaBa penTabenpHICTh cTaHoBUAA Big 103 1o 126 %.

Tomy nHamor pexomenpauiero ans TOB 'bypar Arpo' 3iHBKIBCBKOTO pPaiOHY

[TonraBchbkoi 001aCTI € MOETHAHHS TBOX COPTIB JUIsl BUPOILY BAHHS.
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