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3AT'AJIBHA XAPAKTEPUCTUKA POBOTHU

Ha choromHimHii AeHb 1HOKYJIAIIA HACIHHA Ccoi Mae OyTH OOOB'SI3KOBUM
CJIEMEHTOM TEXHOJIOT1i BUPOIIYBAaHHSA COi. A30T € TEPIAM 1 HAWBAXKIIABIIIAM
CJIEMEHTOM KMBJICHHS B TPYHTI. TOMYy pOCIMHM MarOTh HAWOUThITy TOTpeOy B
a3oTi. TakuMm YWHOM, COA MOXE BHKOPHCTOBYBAaTH BCI BUIM a30Ty (a30T
MIHEpaTi3allii, 3aJUIITKOBAN a30T TPYHTY, a30THI AoOpuBa Ta atMocdepHuii azor),
AKl TIEPETBOPIOIOTHCS B 3pydHy (OpMy B KOpPEHEBUX Oyib00UKax 3aBIAKH iX
cumb6103y. Cost 3amoBonbHSE 65-85% cBoix motpe® B azori. Takum YWHOM,
aKTWBI3aIllA TPYHTOBUX MIKPOOPTaHI3MIB Ta J0JaTKOBE BUKOPWUCTAHHS CYyYaCHHX
OilompenapariB MOKE CIIPUATH 1 BXKE CIIPUSE POCTY Ta PO3BUTKY POCITHH.

AxtyaabHicTth. [lomyk  numsiXiB, HampaBiIeHMX  HA  aKTHBI3AIIIO
MIKPOO10JIOTIYHHX TPOIIECIB CIIFHO 3 POCIMHAMHE CO1 (e(pexTHBH1 OiompemnapaTy)
Ta 1HTeHCH(IKAIIO O100T1UHOI a30Tdikcari, CIPIMOBAHWX HA MAaKCHUMAJIbHY
peamizaiiiio MOTSHINIHHUX MOXJIMBOCTEH COPTIB. A 1€ 3aBXAW aKTyaJlbHO 1
noTpedye HAyKOBOTO OOTPYHTYBAHHA Il KOHKPETHUX TPYHTOBO-KIIIMATHYHHUX
YMOB PETIOHY.

Mera i 3agaui gochaimkeHb. MeTowo naHoi AWIUIOMHOI podoTH  Oyio
mia10paT, BUBYMTH Ta PEKOMEHAYBATH BUPOOHUYHUKAM e(heKTUBHI Olompenaparu
JUTSL TIEPEITOCIBHOTO 3aCTOCYBAaHHSA Ta BHW3HAYWTH X BIUIMB HA BPOXKAHHICTH
KyJbTYpH B yMOBax (epmepcbkoro rocnoaapctsa [lonrascekoi obmacTi.

006’ ekt nocaimkenb. Coptu coi AuTpanut, Axamoc, Monapx. biomoriusni
npenapary pi3Hoi Aii (puzoropdin, puzododir, pochoentepun, Gionmomimmn).

IIpeamer mpocaimkenns. [Iporec hopMyBaHHS BPOKAHHOCTI COi KyJIbTYPHOI
Glycine max (L.) Merr. 3a 1HOKyN1Mii HaCIHHSA Tiepea ciBOOIO, popMyBaHHS
Oymb00YOK, X KUTBKICTh, Ta BIUTMB CUMO0103y HA SIKICTh HACIHHSA.

Metoau pocJiakenb. JJabopaTtopHi Ta MONBOB1 CIIOCTEPEKESHHS, TTPOBEICHI
3a 3arATbHONPUHHITAMHA METOTAKAMH.

HaykoBa HOBH3HA pe3yJbTaTiB AocjaikeHb. [limiOpaHi onTuManbHI

BaplaHTH Olompenaparis Ajia copTiB AHTparuT, Anamoc, MoHapx.
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I[IpakTuHe 3HAYEHHSI PeE3YJbTATIB AOCTIMKeHb. EKCIepuMEHTANIBHO
JIOBEJICHO TepeBary 3acTOCyBaHHS O10MPEIapariB. BCTAHOBJICHI BUCOKI ITOKAa3HUKH
BPOKAWHOCTI: y copTiB AHTparuT 1 MoHapx - BapianT Ne 2 (Puzotopdin); y copty
Anamoc - Bapianta Ne 2 1 3 (BiamoBimHo, Puzotopdin ta Puzobodit). Buznauena
AKICTh HACIHHSA. y copTy AHTpamut — Bapianta Ne 2 1 3 (BignmoBigHo, Pu3oropdin
ta Puzobodit). ¥V copty Amamoc — mumrne BapianT Ne 2 - 3 Puzotopdinom. Copr
Momnapx mokasaB rapHy SKIiCTh — OUT0K - Ne 3 — Puzobodir, a xup - BapianT No 2
(Puzotopdin).
Crpykrypa i ob6car pob6orm. Marictepcbka pobdora BuUKOHaHAa Ha 70
CTOpIHKAaX MAITHHOTMCHOTO TEKCTY 1 CKIIAIA€ThCS 13 3arajbHOI XapaKTePUCTUKH
po0oTH, 6 pO3ALIIB, BUCHOBKIB 1 mpomno3uiliid. Tabmumb — 8, pucyHkis — 3. Criucok

BUKOPHUCTAHOT JiTepaTypu Hamiaye 70 HalilMEHYBaHb.



PO3/LT 1
E®EKTUBHICTH 3ACTOCYBAHHS BIOMPEIMAPATIB HA
HACIHHULILKUX MTOCIBAX COI (OI'JIS1/1 JITEPATYPH)

1.1. BoraniuHa, MopoJioriuHa Ta 0ioJI0riuHa XapakTepucTuKa coi

Pin Glycine 06’ eqnye 40 Buais. BupoOHWUe 3HAUEHHS Ta TOMMPEHHSA Mae
yutie Bu coi KyasTypHOi Glycine hyspida L., y axoro € 6 miasumis. B Ykpaini
MOTMAPEHUHN CIOBIHCHKHM MABHI - Ssp. Slovonika Kov.Ef Pinz [4].

Kynwsrypa cost — Glycine hispida (Mocnch) Max. — TpaB’ssHACTa OHOpPIUHA
pOCIIMHA 3 CTPHIKHEBUM (TIOPIBHSHO KOPOTKHUM) TOJIOBHUM KOPEHEM 1 BEITHKOIO
KUTBKICTIO TOBTOT'O OIYHOTO KOPIHHA, K€ JOXOIUTh (CymapHOo) 10 2 M (puc. 1.1).

Kopiub ToBcTimMiA 3a OOKOBI JUIIe y BEpXHIi dacTuH1, Ha Biactani 10-15
CM Bl TIOBEPXHI IPYHTy. TOHKI KOPIHII CTAaHOBJATH OMmM3bk0o 60% KOpiHHSA, IO
BKa3y€ Ha MIMHICTh KOPEHEBOI crctemu. Po3mipw, rimmbrHa 1 XapakTep 3aJisiraHHs
KOPEHEBO1 CHCTEMH 3ajiekaTh B OCOONMBOCTEH COPTY, THIY TIPYHTY, HOTO
3BOJIO’KEHOCTI 1 TemmiepaTtypu. OCHOBHA Maca KOPIHHA 3aJiArae B OPHOMY IIapi.
Crebmo mae pi3Hy BUCOTY. POCIIMHM 3 TOBCTHM CTEOJIOM CTIHMKIIII IO BHJISTAHHS.
I'inok 1-ro mopsiaky ao 7 1 6utbire, gacTime 2-3. C1e610 1 TUIKH BKPHUTI )KOBTHMH,
Oypumu abo OummMu Bojockamu. Ilpu mocturanfi c¢teOiio HaOyBae MICOYHOTO,
Oypo->KOBTOT'0 200 PyAOro KOJIHOPY HH3BKOPOCIICTh HE BIIOMBAETHC HA BEJTWUHHI
IJIOMIB 1 HACIHHA [5, 42, 43, 44].

Hacinns ta cxoam maroTh AB1 ¢iM simosi. [1in gac mpopocTanHs HACIHHS, BOHH
BUXOJMATh HA TOBEPXHIO IPyHTY. JIMCTKM — TpikiwacTi (IHOAI HA YEPEIIKY
YTBOPIOETHCS T SITh JUCTOUKIB). [leprn aBa jaucTKAa — mpuMopmianbHi. Jlucmxu
CKJIaJHI TPIAYACTI, 3 MaJUMW TPUIUCTKAMHU. JIUCTOUKM MarOTh Pi3HY dopmy -
MUPOKOAUTICTIONIOHY, OBAJIbHY, POMOIYHY, KJIMHOMOAIOHY 3 TynmuMmHu abo
3arOCTPCHUMH BEPXIBKaMU. Y OUTBINIOCTI COPTIB JIMCTKH TPHU JTOCTHUTAHHI POCITHH

00maaroTh, IO MOJICTIITY€E MEXaHI130BaHe 30MpaHHs BPOKAIO.



Puc. 1.1. Coni:

a — BETeTyIoua POCanHa!

6 —  pociuHa 3
JI03P1BAIOUYMMHU TIJI0TaMHU:

6 — 600u:

2 — HACIHHAL.

KBiTkm mani, MaroTh m'ATH3yOUacTy 3€JICHY YalleuKy Ta I ATHTCTIOCTKOBHUI
BIHOYOK O110T0 200 (pioseToBoro Kompopy. Ilnoam — 606m. 3a dhopmoro OyBarOTh:
IIPsIMI1, MEUOITO10H1, 3JIeTKa 31rHyTI, mabje- abo ceprnonomaiOHi, TUIOCKI YU OMYKJIl,
3 TJIAICHBKUMHU 200 YOTKOMOMIOHWMH CTyJIKaMu. BHCOTa MPUKPITUICHHS HWKHIX
0001B HaJ MOBEPXHEIO TPYHTY Bix 3 1m0 25 cMm. Bes pocnuna coi (cTebo, nucts,
10K ) omymieHa. 3a0apBlICHHS OMyIIeHHS pyayBaTo-Oute. Hacianas okpyrie,
OBaJIbHE, OKPYTJI0-0OBaJIbHE, OBAILHO-BUAOBKEHE, TI0CKe abo onykie. Maca 1000
HaciauH — 50-400 .

Bunminstors Tpu mepioam [6] po3suTky pocnuH coi : mepmwmit (I-II eramm
opraHoreHe3y) — (OpMyBaHHA BETCTATHBHUX OPraHiB (KOPCHIB, CTEOEI, JHCTH),
npyrmid (I1I-VIII) erann) — yTBOpeHHa reHeparuBanX opranis 1 Tpetii (IX - XII
eTanu) — J03PIBaHHA MJIOIB 1 HACIHHS.

EnemenTamu mpoayKTHBHOCTI POCIHMH COi € YHCI0 TPOAYKTHBHUX BY3JI1B
cte0a, YMCI0 KBITOK y KHCTI, YMCIIO 3alIIAHEHUX KBITOK (3aB’sA3aHuX 0001B),
gucino 30epexkeHnx 0001B 0 MO3pIBaHHS, YHCIO HACIHWH y 0001, BENWUMHY

HaciHuH (mMaca 1000 HaciHuH).
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Coss — pociamHa KOPOTKOTO MdHS. TpHBANICTh BETETAIIHHOTO TEPIOTY
3aJIe)KHO B1JI COPTY M palioHy BHpOIyBaHHS KonuBaeTbes Bia 90-100 go 150-170
nHIB. BueHi BBaXkarOTh, IO MIHIMAJbHA TeMIEpaTypa JUisl MPOPOCTAHHS HACIHHA
coi 6-7°C, ontumanpHa - 12-14°C. A, 15-20°C — minkom cnpusitiiuBa. binbimicts
aBTOPIB BWU3HAUAIOTH MOTPIOHY /JIA cOi (32 mepioj BereTarlii) CymMy aKTUBHHX
temriepatyp nosiTps Big 1700 mo 2900-3200°C [10].

Cosi — mocyxocTiiika. BiuTblll paHHBOCTUTIII COPTH XapaKTEPHU3YIOTHCS SK
MOCYXOCTIHKI. AJjie, pi3HI COPTH COi MEPEHOCATh MOCYXy MO pi3HOMY. Bucoxka
BHOATJIUBICTH COi /IO TETUTA CIIOCTEPITAETHCS YITPOIOBK YChOTO MEPIOAY BeTeTallli,
0COOJIMBO 1T YacC TBITIHHS 1 HAJTMBAHHS 3€PHA.

Bumoecu oo i1pynmy. Cow MOXKHA KyJIbTUBYBAaTM HA YOPHO3EMHUX,
KaIlITAaHOBWX, JCPHOBO-MII30JUCTUX Ta 1H. TpyHTax. JloOpmmu mns Hei €
CYTJIMHKOBI TPyHTH. BOHa TepeHOCHTH BHUCOKWN PiBEHb TPYHTOBHMX BOoa 1 pH
IPYHTOBOTO po3unHy Bix 5,5 mo 8,5. Ognak, ontumansauMm s Hei - pH 6,5-7.
KopeneBa cucrema nmorpedye no0poi aepaitli, CTpyKTypHOro rpyHTty. BoHa mo0Ope
pOCTe Ha PO3MYIIEHHAX IPYHTAX, 3 00 eMHOIO Macoro 0,9—1,2 r/em?.

Bumoaeu 0o menna. Cost — temnomoOHa KyJIbTypa (3 TEIUIOBOTO MYCOHHOTO
KkimiMary). BoHa mimactiuHa 10 yMOB BHUpOITyBaHHS. Temreparypa € OCHOBHUM
KIIIMaTHIHUM  (paKTOPOM, BIJT SAKOTO 3aJICKUTh JI€ COI0 MOKHA BHPOIIYBATH B
VYxpaini. Jl;ma oxepxaHHs HOOpHX ypoXaiB y BIAMOBIIHUX PETIOHAX COECISTHHS
HeoOXiJHA CyMa aKTUBHHMX TEMIIEpPaTyp: Ui Jye paHHiX copTis-1600-1900°C,
pannbocTuranx—2000-2200°C.

Cos mpu JOCTHraHHi criiika mpotu mpuMoposkis (mo minye 3°C). Ane
30upaTH ii He0OX1THO B CyXy TOTOY, OO HE TPaBMyBaTH HACIHHS.

Bumoeu 0o ceimna. Pocnuam coi gocuth uymmBl 10 cBiTia. CHIBHO
pearyroTh Ha TPHBAJIICTh JHS. 3MCHIIICHHS CBITJIOBOTO JHS IPHUCKOPIOE IBITIHHS,
CKOpOYY€ BETETAIIHUEN Mepioja, 3MIHIOE TMPOIYKTUBHICTh POCIHH 1 BPOKAWHICTH
nociBy. Pocnvamn criibHO pearyroTh Ha 3MIHY TPHUBAJIOCTI THS B TIEPIOJ BIJ MOSBH
CXOMIB JO 3aKIHYEHHS MAacOBOro I[BITIHHA. HaWOuIpIl MIBUAKE [BITIHHI

BIIOYBAEThCS TPH  CHIBMAJAaHHI KOPOTKOTO JHS B TEPIO OJHOTO—TPHOX



10
TpitidacTux JucTKiB. COPTH COi MarOTh crienu(piuai BUMOTH 10 (HOTOMEPIOTUIMY
Ha TIOYATKy IBITIHHA. BereTatmBHUE PO3BUTOK CTHUMYJIIOETHCA JOBIMIM JHEM, a
TeHEPATUBHUM — KOPOTKHAM. [CHYIOTh HEWTpabH1 (hOpMH, SKI MOKYTh IEPEXOAUTH
BiJI BETE€TAaTHBHOTO JO0 T'CHEPATHBHOTO PO3BHTKY Ipu 000x (dortomepiogax. 3a
PEaKIni€eo Ha 3MIHY CBITJIOBOTO PEXXUMY HUHI BUAUIAIOTH TaKl TPYIH COPTIB: TYKE
cnabopearyrout; cmadopearyrpout, CepeaHbOpEaryoui, CHUJIBHOpPEaryroui;
HEHTPAJTbHI.

B 3pimkernx mociBax - cosd yTBOPIOE MOTYTHI TOBCTI c¢TeOna, 6arato TUIOK,
JUCTKIB, 000IB 1 HACIHWH. Y 3arymeHWX - Tipiie 3a0e3MEUCHHS JKUBJICHHSM,
BOJIOTOIO Ta THMHUMHU (pakTopaMu CTeOia y POCIUH TOHKI, 3 MaJOI0 KUIBKICTIO
rUIOK 1 JUCTKIB. JIWIIe mNpH ONTHMaNbHIA TyCTOTI B TOCIBI (hOPMYETHCS
ONTUMAJIBHAN Ta0ITYyC POCIMHHU (Crpuse M00pOMY OCBITIICHHIO PIBHOMIPHOMY
YTBOPEHHIO Ha H1H JUCTKIB, 06001B 1 HACIHWH, BUCOKIH IHTCHCUBHOCTI (DOTOCHHTE3Y
Ta BPOXAWHOCTI 3epHA). XOPOIUH ypokald HACIHHA COi MOYKHA OJICPKATH, SKIIO
TPUBAJIICTH AHS 1 OCBITJICHICTH BIAIOBIIAIOTH O10JIOTTYHAM BUMOTAM COPTIB.

Bumoeu 0o eonoeu. Cos — BUMOTJIMBA 10 YMOB BOJIOT03a0€3MedeHoCT! (Mpu
0,8-0,9 — BomorozabesneueHicts MeHIa, pu 0,6-0,7 — HenocratHs 1 mpu 0,4-0,5 —
HACTa€ Tocyxa).

Bojoricte 4opHO3eMHHMX TPYHTIB — BaXIuBUH (DaKTOpP OJCPIKAHHA
XOpOIIOro BpoXkaro. HaliGurbiie BOJIOTH pPOCIMHA CIOXKHWBAE Yy TEPIOA MBITIHHS,
dopmyBaHHS 1 HanuBaHHSA 0001B. 3 TOCHJICHHSAM POCTY BEreTaTHBHOI MAacH,
moTpedr coi y BOJI031 30LIBIIYIOTHCS, AOCATAIOUM MAKCHUMYMY ITiJT Yac IBITIHHS 1
po3BHTKY mIoaiB. Yepe3 Hecrauy BOJOrM B Iield 4ac oO0Iajgae dacTHHA KBITOK,
MOJIOJTUX TIarOHIB.

[Ipy crpusATIMBUX yMOBaX BOJIOT03a0€3MEUYCHOCTI COA (hOPMYE BEIUKY
IJIONTY JIUCTKIB, SK1 JAOOpE 3aTIHIOITh TPYHT, YV Pe3yJbTaTi YOTO 3HIKYETHCS
TEMIIepaTypa TOBITPA 1 TPYHTY, 3MEHIIYETHCA BWUIAPOBYBAHHS BOJIOTH 1
IT1IBHMIIY€THCS BOJIOTICTD ITOBITPS B ITOCIBAX.

Cos cripusic pO3MHOKEHHIO BUTBHO ICHYIOUHX a30T(IKCaTOPIB y KOPEHEBOMY

mapi rpyHTy. HaliBaxaupimor ©610J0T19HOI0 OCOOIMBICTIO COi BBa)KA€ThCS i
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3MaTHICTh A0 CcuMO103y 3 Oyab00uKOBUMH OakTepiAMH, 3aBASKH YOMY B
O10OTTYHUI  KPYToOO0IT 3alyd4acThCsd BEUKA KUTBKICTH aTMOC(EPHOTO a3oTy.
[Ticms 30uMpaHHA BPOXKAKD YMMAajiO a30Ty 3ajJUINAEThesd B IPYHTI. A30T coi, Ha
BIIMIHY BIJ] a30Ty MIHEPaJbHUX MOOPWB (@ 1HOAI W OpPraHIYHUX), HE 3a0PyIHIOE
HABKOJTUIITHE CEPEJIOBUIIE, JIETKO 3aCBOIOETHCS 1HIMAMH POCIMHAMHA. | TOMY cOs €
HE TUTbKM a3oTdikcaropoM, ajge 1 HAWIIHHINUAM TMOTEPETHUKOM I 0ararbox
CUThCHKOTOCTIOAAPCHKUX KYJIBTYDP.
Orxe, Ha OCHOBI 0OTaHIKO-OIOJIOTTYHOI XapaKTEPUCTHKH COi MOJKHA
CTBEP/UKYBAaTH, IO BOHW BIAMOBIMAIOTh TIPYHTOBO-KIIIMATHYHAM  YMOBaM

BHUPOILLYBaHHS KYJIbTYPH.

1.2. Bukopucranus GionpenapartiB Ta iX 0Co0JIMBOCTI

CtBOpeHHST Ta BUKOPHUCTAHHSA OlompenapaTiB pi3HOT Al IS 1THOKYJISIIi
HACIHHA COi, Ha CHOTOJIHI, € JIOCHUTh TMEPCHNEKTUBHUM Ta aktyanbHuM [12-13].
BiTun3asH1l po3poOHWKH 1HHOBAIIMHUX TEXHOJOTIH JOCATIIA 3HAYHUX YCHIXIB.
binbmicte mTamis, OlompenapariB, iX KOMITIEKCIB JO3BOJICHI 0 BUKOPUCTAHHS B
VYxpaini. PosristHemMo nekuibka 3 HAX, 1X 0COOMUBOCTI Ta eheKTUBHICTH [14-15].

Puzomoppin (aiTparid, HANCKATH [HCTUTYTY (1310710T1i POCTUH 1 TEHETUKH
HAHY). Jlo3a npenapaty cranoButh 80 Mi/ra, axy po3Bogats y 500-800 mur Boam
1 OTPUMAHOKIO CYCHEH31€l0 OOpPOOJIAIOT, HACIHHS COi, 3aXHWINEHE BII MPSIMHUX
COHSYHMX TIPOMEHIB, y JAeHb TociBy. lle 3abesmeuye pOCIWHHM JACIICBHM,
EKOJIOTTYHO YHUCTHUM OloJioriuHMM a30ToM. [lepenmociBHa 00poOka HaACIHHA
MABUIIYE BpokaiHICTh 0000Bux Ha 10-30% Ta BmicT Oitka Ha 1-3%.
PexomennoBana Hopma BuTparu puzoTopdiny - 300 r Ha TEKTap MOCIBHOTO
marepiairy. PozumamTan B 0,8-1,0 mitpax Boau. Takum dYWHOM, 30UIBIICHHS
BPOKAWHOCTI CHOCTEpITaNiocss B Tpymi copTiB. HalikpammM BUSBHBCSA COPT
Aptemiga - 3,1 T/ra 3 KOMIUIEKCOM CTHUMYJISATOPIB Ta IHOKYJISHTIB. XOpOTIi
PE3YABTATH TAKOXK CIOCTEPIrajanucs y copTy AHKeIKa, e BPOKalHICTh cKiajia 2,9
T/ra. BiamoBimHO M0 COPTOBHX OCOOMMBOCTEH A0 PHU3OTOPGIHY TOMAIOTHCT

cnerudiuHl mTamMu OyabO00UKOBUX OaKTEPIH, K1 PO3POOJICHI MJIsA COPTIB KOKHOI
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IPYHTOBO-KJIIMATHYHOI 30HW. TepMiH TPHAATHOCTI TIpemapary - OJIUH
BereTamiauii mepioA. [lpemapar cirix BHOCHTH B JISHb IOCIBY KYJIBTYPH.

bionpenapam Puzomopghin - ne BucokoedekTBH1 OakTepli, pO3MHOKEHI B
CTepubHOMY TOpP(dh1 (3BOJIOKEHA CHUMy4Ya Maca TEMHOTO KOJIbOPY), AKUH TIpH
PO3UMHEHHI y BOA1 yTBOPIOE cycren3ito. Hopma BuciBy coi cranoButh 100 r
puzotopdiny Ha 1 rta. OOpoOka HaciHHA coi (IHOKYJAIISA) TPOBOAUTHCS
6e3nmocepeIHb0 TIEpea MociBoM 3 po3paxyHky 1,0 i BomaHOoro poszuwmny Ha 1 kr
HACIHHS 3 PAHIICBOTrO OOMPHCKYyBaya.

Ximomix (BMacHUK - [HCTUTYT CUIBCHKOTOCTIOAAPCHKOI  MiKpoOionorii
HamionansHoi akagemii arpapamx Hayk). bilompemapar Ha ocCHOBI Trpuba-
anTtaroHicta 3 poxy Chetomyces. EdexktuBHUN npoTH 30yAHHUKIB TTHPOKOTO
cnekTpy xBopoO (KOopeHeBlI THWJI, cipa Ta Ourta THwWI, ¢y3apio3 Ta dy3apiosHe
B'sHeHHS ). [[opoImok KOpUYHEBOTO KOJIBOPY, MO MICTUTH 1-2 mupa. cop Ha 1 1
npoaykTy. EdhekTuBHIN MPOTH MMPOKOTO CHEKTPY 30YTHUKIB KOPEHEBUX THUJICH,
cipoi Ta Outoi rHUEH, ¢y3apiody Ta ¢y3apio3Horo B'saeHHs. [Ipemapar 3axuriae
HACIHHA TPOTIATOM YChOTO TMEploAy #oro mepeOyBaHHS B TPYHTI. 30OUTBIIY€E
BpOKakHICTH coi Ha 15-18%.

Puzobogim - OGionpemnapar, BUTOTOBJICHUH HA OCHOBI ©(PEKTUBHUX IIITaMIB
a30T¢IKCyrounx Oyab00UKOBUX OakTepidd, AKI BUKOPHUCTOBYBAIKCS Ha 0O00OBHX
KyJabTypax. 30upmnye BpokakHIicTh Ha 1-35%. I'ekrapHa HOpMa BEPMHKYIITOBOI
dhopmu - 200 T, piakoi ¢popmu - 100 mur.

Jliazohim HWa OCHOBI acOMIATHBHUX a30T(IKCYIOUMX MIKPOOPTAHI3MIB.
301ty BposkaiHicTh HA 10-30%.

biononiyuo - Ha OCHOBI MIKPOOPTAHI3MIB, AKI 3HUIMYIOTh Ta MPUTHIYYIOThH
picT (hiTomaTOreHHUX rpudiB Ta OAKTEPI.

Komnnexcui  npenapamu  Ha — ocHo8i  ¢pocchammobinisyrouux — ma
azomeikcyrouux mikpoopeanizmie Ha ocHOBI mramy Bradyrhizobium japonicum
634 b. Cepennst npubaBka Bpoxkato cranoButh 0,2 1/ra 1 6uteme. [lpu BuTparax 10
ITPH Ha BUPOOHUWIITBO Ta BHeceHHs | Hopmu (Ha | ra) exoHOMIUHWN e€(dEeKT

ctanoButh 250-300 rpu/ra.
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bacamogpynuxyionanvni komnaexcu Oionpenapamieé CKIAAAIOTHCS 3 PI3HUX

cnonyk: Puzobodit (cumbiotmuna aszordikcamis), biomomiuma (6103axuct BiA

xBop00), Dochoentepun (MoOuTI3amis ¢ocdopy Ta 6io3axmcTt), ANKNIriH Ta
®dnaBobakTepuH (O10CTUMYIISIIA Ta acoIaTHBHA a30T¢IKcaITis).

BIOIHOKYVIIAHTH-BTY (6ionpenapatu «KuBa 3eMiis») XapaKTepu3ylOThCs
BHCOKOIO KOHIICHTPAIIIEIO KUBHUX pHU300aKTepii; (iKcaliero atMoc(epHOro a3oTry
B Mexax 5-200 kr/ra; CHHTE30M PICTCTUMYNIOIOUAX PEUOBHH (BITAMIHH,
reTEPOAYKCHH, T10EpelliH Ta 1H., MIABHINCHHSAM BPOKAMHOCTI, MOKPAICHHSIM
arpoxiMigHUX Ta (PI3WYHUX TOKa3HWKIB TPyHTY). ToBapHi ¢opmu: piaka Ta
Top('sHa.

Ha croromni BuBueHO mpenaparu pi3Horo crekrpy maii: Hitparin, Puzobodir,
Puzorymin, [iazodir, Azorobakrepun, A3orosit, [lomimikcobakrepun, ®Mb 32-
3, BCII, biorpan, Miporymin, baiikan-EM, ®1na3onir ta i1, [16-17].

OcHosHOWO 0coOugicmio COi € TIABHINCHA COPTOBA CHEHU(IYHICTH TIO0
BITHONICHHIO JI0 MapTHepa cumO103y — mrTamy Oyiabp0oukoBux Oaktepiit. Tak, He
BJAJIOCS OTpUMaTH mTaMm Bradyrhizobium japonicum, sxuii 6m 3abe3nedyBaB
BACOKY €(EKTHBHICTh CHMOIOTHYHOI B3aeMofii 3 Oararbma copTamu coi. Aje,
BACOKOKOHKYPEHTH1 ITaMH, SKI MOXYTh 3a0€3MEUNTH BHCOKY a30T(IKCYIOUy
3IaTHICTh CUMOIOTHYHHUX CHCTEM PIZHWX COPTIB COi, 3 POKAMH BTPAyalOTh ITIO
BJIACTUBICTh. lle MOXIHMBO 3a paxyHOK BHHUKHEHHS Yy IPYHTI MICIIEBHX pac
OynbOOUKOBUX OakTepii. IX BIpyJNEHTHICTH — 3roJ0OM, MOKE CTATH BHUINOKO, HIX
BUBUAEMOTo Tmmramy. KpiM TOro, CemeKTHMBHUN INTaM He 3aBxad 30epirae
BJIACTUBOCTI B TIEBHUX TPYHTOBO-KJIIMATHYHHAX YMOBAX, OCKLJIBKH y OOUYKOBUX
OakTepiii BHCcOka 9ymmBICTh g0 pH T1pyHTOBOrO pO3umMHy, aepaiii,
Bosioro3abesneueHuss 1 T.n. MopMyBaHHA BITHOCHH OyJbO0YKOBHX OaKTEpiil 3
COEI0 Ta peam3allis TMOTSHIIWHNX MOXIABOCTEH CHMO103y BU3HAYAIOTHCA
B3aEMHHUM PO3IMMI3HABAHHAM MApTHEPIB HA MIKMOJIEKYJIIPHOMY Ta MIKKIITHHHOMY
PIBHAX, SIKE TIEPEyEe YTBOPEHHIO 0araThb0X MIKPOOHO-POCITMHHUX YIpyroBaHsb [ 18-
19]. Bigomo, mo dikcamis a30Ty BimOyBaeThCs TPH BHCOKOMY 3a0e3mleucHHI

POCIIMH MIHEPaJIbHUM a30TOM.
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Bukopucranns 3apyOikHux Olompenaparis He Aaji0 MOTpiOHOTO edekTy. Are,
1HO/I1, CTIOCTEPIraeTHCA KOPOTKOUACHUN €(PEKT OKPEMUX MPEenaparis.

bararopiuni A0CaIKEHHAS] BUCHUX TIOKA3aJId, IO B TPYHTaX MIBIHS, IIEHTPY
1 cxony Ykpainu BiACyTHI abopurenHi Oyian0oukoBi Oaktepii coi [19]. Ane, B
MICITAX, JIC PAHINIe BHUPOIIYBAJIU II0 KYJIbTYPY, 3yCTPIUAIOTHCA B TPYHTI 1HOI
IHTPOJYKOBAHI  TOMyJAMii coeBuX pu3oOid. Boum 3matHi  opmyBaTn
a30T(IKCYBaJIbHI KOPEHEB1 OyIb00UKM TP HACTymHOMY ii BHpomuryBanai [17].
AzoTdikcyBaTbHUN MOTEHITIA 3aTaAIbHANW COi 3 MPHUCYTHIMA B TPYHTI PU3001IMHA
9acT0 OOMEXKEHO I1X HEBHCOKOIO a30T(IKCYBAJIbHOIO aKTHBHICTIO. AOO0 iX
HEJIOCTAaTHHOIO KIJIBKICTIO TaM Jie¢ BOHM XHUBYTh. Ta ix O6araro. Tpeba miabuparn T1
10 aKTHBHO MPAITIOIOTh.

B 3emiepo0cTBi, 0COOIMBO €KOJOTIUHOMY BKITMBUM 3aTUIIAECTHCA HE TUTHKH
0OMEKEHHS 3aCTOCYBAHHS XIMIYHUX 3ac001B (SA0XIMIKaTH, MIHEPaAJIbHI TOOPHBA,
necTuruan). Taka €KOJoTis TOJIIMITYE YMOBH JKHUTTS, SKICTh 1K1, KPyroooir
peuoBHH. | e € e(PEeKTUBHMM MIISXOM BIAHOBIIEHHS POMIOYOCTI TPYHTIB,
610710T19HO{ aKTUBHOCTI IPUPOAHNX eHToMOodaris [20].

bionpenapatis mis coi gocuth Oarato. BiTumsHsHI mTamu BimiOpaHi 3
MPUPOAHUX O10IEHO31B Ta aAanTOBaHI IO TPYHTOBO-KIIMAaTHYHUX YMOB PETIOHY.
bionpenapaTu me kxuBa KynpTypa. Boru 3a0e3neuyioTh B3aEMOIIIO 3 POCITHHAMMU.
B3aemMoBIHOMICHHS POCIMH 1 MIKPOOPTraHi3MiB OCHOBaHI Ha TPO(PIUHUX 3B’ A3KaX.
I BoHM 0a3yrOThCd HA TEHETHYHOI cucTeml. Mikpo0610oTiuHI mpenapaTH
BUKOHYIOTh CHHTE3 (PI1310JIOTTUHO aKTHBHUX PEYOBHWH, TPaHCHOPMAITIIO €IEMEHTIB
XapuyBaHHA, 3aXMCT MPOTH KOMIUICKCY TpyHTOBOI 1H(pekmii. Ha mymky aBTOpiB
«BakyMBa (yHKITST MIKPOOIOTIEHO3Y pHu3ocdepu s pocTy 1 PO3BUTKY POCIHH -
aKTWBI3y€ TMPOIECH BUBUYCHHS 3aKOHOMIPHOCTEHW 3MIHM HOTO CTaHy 3aJIC:KHO BIJ
BIUTUBY (PaKTOpIB HABKOJHWITHHOTO CEPEJAOBHINA Ta AHTPOMOTCHHHUX (PaKTOPIBY
[21]. Juki mramu GakTepiid, MO ICHYIOTh B IPYHTI, MalOTh HEIOCTATHIO 37aTHICTh
10 azoTdikcarii. Byap00uKky, 10 yTBOPIOIOTHCS HA KOPEHEBOI CHCTEMI 32 PaXyHOK
mux Oaktepii — MamoedektuBHI. KokeH HOBWMN HAWMPOMYKTHBHINIMKA IITAM

BMBUYAETHCA HA TJ1 TMIABUIIEHWX Ta TOHIKEHUX TEMIIEpaTyp, PI3HOMY pIBHI
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KHCIIOTHOCTI TPYHTY Ta 1HINMX 30BHIMIHIX HECTIPUATAUBHX akTopiB. [loTim ix
BHBYAIOTh JOCKOHAJIO 1 PEKOMEHIyIOTh st pobotu. [lpomec cumbGioTHuHOI
(ikcarii a3oty - 0COOIMBO UYTIUBHM A0 3MIH YMOB JOBKUUIA (AS(IIIAT BOJOTH,
HEJIOCTaTHE  OCBITJICHHSA, HHU3bKI Ta BHCOKI TEMIEpPAaTypH, 3aCOJICHHS,
MEPEHACUYCHHS 3eMeTb MIHEpATbHUME AoOpuBamu Tomno) [19]. Tak, miaBuieHHs
TEMIICpaTypy BHUIIE ONTHUMAJIbHOI, MPHU3BOAUTH 10 3HIKCHHS YHCEIBHOCTI B.
japonicum y TpyHTI.

IcHytoTh 4 OCHOBHMX CIIOCOOM OJEp)KaHHS TPyHTaMHM 3B S43aHOTO a30TYy:
cumOioTnuHa (pikcamis, acormiaThBHA a3oTdikcallis, HAIXOMKCHHS a30Ty 3
onagamMu ad0 TOJIMBHOK BOJOKD W BHECeHHS a00puB [22]. 3acTocyBaHHs
010JI0T1YHMX MPEIAPATIB € OJTHUM 13 €KOJIOTTYHO Oe3MMeUHHX 1 e()eKTHBHHUX METO/IIB
3aXUCTy POCIIMH BiJ XBOpoO Ta mKiAHUKIB [23-25]. BnpoBamkenus 61070T19HOT
TEXHOJIOT1i [26] € allbTepHATUBHUAM MIITXOM BHPIMIECHHS Mi€i mpodiemu [23].

OcHoBa OakTepidi CTBOPEHO psAa OIOJOTIYHMX TIpemapariB, SKi 37aTHI
aKTHUBI3yBaTH MOOUTI3AII0O HAIBHOTO B TPYHTI a3oTy Ta ¢ocdopy, MONITIIHATH
XKUBJCHHS pocauH [25]. Meronuka 00poOku HaciHHA — (IHOKYJIAIIA) — JA€
MOXUIMBICTh TO€AHATH OakTepu3aliio 1 0OpoOKy HACIHHS NPOTPYIOBAdYaMH 3
THCEKTHIIMIHAMHA Ta (DYHTIIUIHAMH BJIACTUBOCTAMH. Y CBITOBIH TIPAKTHI
YCHINTHO BHUKOPHUCTOBYIOTH MIKpoOiompenapaTi Ta ixX CyMimn Juis aKThBI3arii
rpyHToBO1 Mikpodmopu [25]. brmseko 70% 3arambHOTO CHOXWBAHHA 30Ty COS
3abe3neuye cama. 3a COpUATIMBUX YMOB BOHA 37aTHA ()OPMYBATH BPO’Kai HA PIBHI
2,8-3,5 T1/ra 0e3 3acTocyBaHHA MIHEPAJbHUX JOOpWB 1 OyTH TapHAM
MOTICPETHAKOM I OUTBINOCTI TOJIbOBUX KyJbTYp. BukoprcTaHHS O10J0TTUHUX
IpernapaTiB J1a€ 3MOry €KOHOMMTH a30TH1 1 ¢ochopHi gobpuBa - g0 45 kr/ra.
[Tomynkiionansal  Olojoriyal  mpenapatd  (iX KOMIUIEKC) TOKPAIIyOTh
EKOJIOTTYHHMM CTaH TPYHTY Ta 3a0e3MeuyioTh M0JAATKOBE HATPOMAKEHHS a30Ty 13
atmocdepu [21, 27-28]. i migBHINCHHS aKTHBHOCTI CHMOI03y B yMOBax
Jlicoctemy, Ha CIpUX JICOBUX IPYHTAX 13 X CEPEAHBOIO 1 C1a00 KHUCIIOK PEAKITIETO,

J0TIOMarae BarmHyBaHHS 3 BHeCEHHIM PeoKeo +iHOKYIATII przoTopdinom [29-31].
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Takum YMHOM, aKTyaJlbHUMH € JOCHDKCHHS, K1 CHPSIMOBaHI Ha
YIOCKOHANIEHHs1 eJleMeHTIB Oiomorizauii coi. IX 3acTrocyBaHHs fae 3Mory
3MCHIIATHA TECTUIUIHANA CTPEC B yMOBAX TMOCYXHM, Ma€ BUCOKY (YHTIHMIHY 1
OaKkTepiaibHy aKTUBHICTh, CTHMYJIOIOTH PO3BUTOK KOPEHEBOI CHCTEMH Ta
JUCTKOBOTO amapaTty. B ymomax 3o0uu Jlicoctenmy VYkpainu, Ha Cipux JICOBHX
IPYHTaX, BAXJIMBY POJIb TPAIOTh CTPOKHU MOCIBY, HOPMH, COPTOB1 0cobmmBocTi [32].

Jlnsa cTBopenHsa edekTUBHUX OlompemnaparTiB, (axiBIIMH BEAETHCS TOITYK
CTeIiaTi30BaHuX OaKTePiid, K1 aanTOBaHl B KOHKPETHUX IPYHTOBO-KIIIMATHIHHUX
yMOBaX W OKa3ylOTh aKTUBHY KOHKYPEHIIIO 1HIIMM OakTepisM. A Ha iX OCHOBI
CTBOPIOIOThCA Olompernaparty, K1 3AaTHI aKTHBI3YBaTH MOOLII3AII0 HASBHOTO
azoty Ta (pocdopy B IpyHTI. 3aBASKH IbOMY MOJIMIIyBatH GhochopHe KUBICHHS
POCITVH 1 M ABUIITYBATH MPOAYKTUBHICTH c0i. [{e Takoxk cipusie 3pocTaHHIO €Heprii
MIPOPOCTAHHS Ta MOJIBOBOI CX0XKOCTI HACIHHA [27].

biompenapatn Ha ocHOBlI azoTdikcyounx Ta  (GHochopMOOUTIZYIOUNX
MIKPOOPTaHi3MIB TIUPOKO 3aCTOCOBYIOThCS TPW BUpoIryBaHHI coi [33-34].
3a0e3neueHiCTh POCIAMH MIKPOCIIEMEHTAMH YacTO 3ajIMIIAEThCA 11032 YBaroro
JIOCJTITHHAKIB.

[HOKYmAIIIIO 3HAYHOT TAPTIi HACIHHS COT MPOBOJIATH CEPIHHUMU arperaTaMy Ta
MaImmHA uia npotpyoBanHsa Haciaag: 11Y-3, TICII-3, AC-2, AII3-IO TIC-10,
«Komoc», «Mo06ITOKC» Ta 1HIII.

Jlnsa ctBopenHsa edekTuBHOI cuMOIOTHYHOI cucTtemMa Rhizobium - 6060BuM
poCIMHAM HEOOXITHUN peTeabHUi M00Ip CUMOIOTHYHWX MapTHEPIB - COPTIB, fKi
MOXKYTh OyTH rapHO MHiAXOIUTH JO BIAMOBIIHHMX INTaMIB OyIb00UKOBUX OaKTepii
[35]. bionoriuna azoTdikcartis TICHO TOB's13aHA 3 TIPOIECOM (POTOCHHTERY.

Y  BUpOOHWMYOI TpaKkTWIll I8 TEePeAnociBHOI 0OpoOKM HACIHHA  COi
BUKOPHUCTOBYIOTH KOMITJICKCHI CYMIIIIL A0 SIKUX MOYKYTh BXOJTUTH KPIM TIPOTPYHHHUKIB
1 rpynu OlompenapariB, CTUMYJISTOPH POCTY, MIKPOAOOPHBA, PETYJSATOPH POCTY,
a/IaNITOTCHA, AHTUCTPECAHTH, TyMaT KaJliio Ta 1H.

Edexmusni cymiuti npu 0bpobyi Haciwus coi npomu xeopob. PesynbTaTh

HAyKOBWX JOCIKEHD CB1TYaTh IPO BHCOKY €(PEKTUBHICTH MPOTpyiHHUKa BiTaBakc
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200 ®D, 34% B.c.kx. (kapOokcuH, 17%+tTupam, 17%) mpotn xBOopoO HACIHHA COI.
Cymim Puzoropdin + BitaBakc 200D® cnpusiia 3HIKCHHIO TOIIAPESHHS
dy3apiozy Ha 7,3-9,7%. IHTEHCHBHICTH PO3BUTKY XBOPOOH 3MEHITIIIACh B 3-4 pa3u
(7a 9,7-12,2%). Bucokoto epeKTUBHICTIO MPOTH HACIHHEBOI 1H(EKINT BOIOIIIOTH
npenapatid Makcum XL 035 FS 1.k.c., npuraigye po3BuToK (hy3apio3y, KOPEHEBHX
THWICH Ta TUTICHABIHHA HACiHHA coi, Jlamapmop (mporpyitHuK (GyHTIIHAIHOT Aii,
0,15 n/lT) mpurHiuye po3BUTOK «(y3aplo3HOI KOPEHEBOi THWII, ILIICHABIHHS
HACIHHA, acCKOXITO3y, aHTpakHo3y. OOpoOKy XIMIYHHUMH TPOTPYHHHKAMHA
MIPOBOJIATH 3a MicAIb, 3a 3, 5, 7, 10, 90 muiB. B 1eHp mociBy IpoOBOAATE JOJAATKOBY
THOKYJIAIIIO HACIHHA MO YyHKIIOHATPHAM KOMITIEKCOM O10TpermapariB.
Hampuknan, BUeHI-MiKpOOIOJIOTH, Y BETETAMIMAWX J0CTigaX BUBYAIMA (HA
6e3azotHoMy cyOctpati) edexTuBHICTH cHMOIOTHYHOI  a3zoTdikcarmii  3-x
BAPOOHUYWX, 5-TW TEPCMEKTHBHUX 1 4-X HOBHUX IMTaMiB B. japonicum Ha IBOX
coptax coi Anma3s 1 AHTpanuT. Y KOHTPOJBHOMY BaplaHTl M0CHiay 0e3 1HOKYJIAII1
pociuHA €Ol 000X COpPTIB HAa YTBOPIOBAIHM a30T(IKCYBaTbHUX OyIbO00YOK 1
MOCTYMAJIUCS 33 YypPOXKAEM HAM3eMHOi (iTOMAcH 1HOKYJIbOBAHHUM POCIIMHAM.
3aCTOCYBaHHSA HEAKTUBHOTO KOHKYPEHTOCIPOMOXKHOTO mTamy 604-k 3a0e3neumnsio
MaKCUMaJIbHY KUTBKICTh APIOHUX OyIb0040K. Y POrKaWHICTh CYyX0i HQA3EMHOT MacH
pOCITMH, B MHWX BaplaHTax, Oyja Ha pIiBHI KOHTpomo. burbim edekTuBHUMHA
mraMamMu B CUMO1031 3 COpTOM AJMa3 BHUSBJCHO TPW BUPOOHWUUX INTaMHA B.
Japonicum: 634 6, M-8 1 36. Hotupu nepcrnektupaux mramMu X-9, I'C-2, I'C-4 1
KH-10 3a cHMOIOTHUHMMHM TOKa3HMKAMH, BHCOTOIO POCIHH 1 KUIBKICTIO
nourHarounx (popmysaTucs 0001B HE mMOcTynaiucs BUpoOHUUYUM mmTamam. Cepen
HOBHUX INITaMIB HE BUSBJICHO IMTaMiB €(PEKTUBHUX y CHMMO1031 3 POCIMHAMHU COi
copty Anma3. [lItamu edexkTrBH1 B ciMO01031 3 POCIIMHAMHA COPTY AJIMa3 TOKa3aJlu
BUCOKY €(eKTHBHICTH 1 B cMMOI031 3 pociauHamu copTy Amntpamut. [Ipote,
THOKYJISAIIS OCTAaHHBOTO COPTY BUPOOHWYMM mmTamoM 36 Ha 23-44% 30u1hImmiia
KUTbKICT, 0001B HA POCIWHI, HDK IHOKYJISIIA BUABJICHUMH €()EKTUBHUMH
mramamu. Cepen 4OTUPHOX HOBUX ITaMIB B. japonicum 3a CHMOIOTHYHUMHA

MOKa3HUKAMH 1 KUTbKICTIO 00018 (modyatok ¢opmysatucs 606iB), mram C 1107 He
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noctymnascs BupoOHnunM mmramam 634 6 1 M-8. Tak, Ha Oe3azoTHOMY CcybOCTpaTi,
cepen 13-Tm BHPOOHWUYMX, TEPCHNEKTHBHUX 1 HOBUX INTaMiB B. japonicum
BApoOHWUMi mrtaMm 36 OyB BHUCOKOC(EKTHBHMM y CHMOI031 3 POCIWHAMHU JBOX
COpTiB coi Anmas 1 AuTpanuT (Bpoxait cyxoi HaazeMHoi (pitomacu O6yB Ha 19-22%
BUIIIE.

1.3. Tunu 6ionpenapatiB Ta cnocid 3acTOCYyBaHHS

Bukopuctanas cMMOIOTHYHUX MIKPOOPTAHI3MIB € TEPCIEKTHBHUM 3aX0JI0M
JUIS TIOKPAIICHHS POCTY 1 po3BUTKY coi. Cepea IUX MIKPOOPTraHI3MIB BayKIHUBE
MICITE 3alMarOTh MIKOpH3HI TpuOH. BoHu maroTs 6aratoyHKITIOHATILHUN BILUIUB
Ha POCIMHY, MABUIYIOTh MOTJIMHAIBHY 3/IaTHICTh KOPEHEBOi cuctemu. Lle cnipuse
30LTBITICHHIO TTOTJIMHAHHA TOKWBHUX PEUYOBHH 1 3MEHIIICHHIO HETATUBHOTO BILUTUBY
MOCYXH Ta 3aCOJICHHS IPYHTY Ha pociauHu [36-37]. OcoOiuBO BakKjauBa POJib
MIKOPHU3HHX TpuOIB - Yy TOKpamieHdl Bojoro3adesneueHass pociud. Bopa
HeoOX1HA Ul BCIX TWMIB OloxiMidHuX peakmiid [38]. HecTaGutbHICTH PI3HUX
(bakTOpiB, MPU3BOAWTH 10 3MIHM BOJHOTO OajlaHCy POCIIMH Ta BIUTUBAE Ha
dbopmyBaHHS BpOXKar0 Ta Horo skicte. Jledimur BOAM CHOPUYHHSE HH3KY
HETaTUBHUX O10XIMIYHUX PEAKIIIA Y POCINHI, IO BIJTUBAE HA TPOIEC (POTOCHHTEIY
[39]. 3okpema, 3a 1i HecTaul CMOBUTLHIOETHCS O10CHHTE3 XJI0pOQLTy, SKAH 9acTO
PYWHYETBCS T 9aC MMOCYXH.

[HOKymIAIIIE € BAXIIMBUM €JIEMEHTOM TIEPEANOCIBHOI MIATOTOBKA HACIHHSA 110
ciBbu. Tak, y CIIIA, mpubaBka BpoOKarO BIJ 3aCTOCYBaHHS OaKTeplalbHUX
npenaparis csarae 0,6-0,8 t/ra. B €spone — 0,4-0,5 1/ra. B Ykpaini, 1HOKyA1115
HaciHHA coi Puzoropdinom, mprubaska Bpoxkato cranoBuTh 10 0,9 1/ra [40].

Tunm (dbopmu) GlompemapaTiB MOXKYTh OyTH CyXl, PiKl, TeabHI TOPQ sHI,
JITHIHOBI, BEPMIKYMITHI Ta 1H. Hanpukmnan, remapHI Ta piaki mpenapaTd OUTHII
TEXHOJIOT1YHI, TaK SIK X CTBOPIOIOTH 3 BOJOCTIMKOIO CYCTIEH3IEI0 Ta O€3 CKITIOUHNX
PEUOBHH.

Ha inokynsoBanomy HaciHH1 Oynp00uKOB1 OakTepli 1HOMI THHYTH YK€ Hepes

5-6 rommH mICAA HOTO HAHECEHHs (B 3aJICKHOCTI BIJ SAKOCTI Tpemapary), a ix
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KUTBKICTh 3HAYHO 3MEHIIYEThCs. HeoOXimHOo yMOBOIO 100OpOTO PO3BHUTKY
Oymb00UKOBHX OAKTEPI HA KOPIHHSIX COi — JOCTATHE 3BOJIOKCHHS, aepallis IPyHTY
Ta OMTHMAJIPHA TEMIIEpaTypa MOBITPSI.

JItst IpoBeACHHS 1THOKYJIAIII MajauX TMapTiid, BUKOPHUCTOBYIOTh Ope3eHT abo
mwiiBky 3x4 M. Ha posmimeny piBHOMIpHO 1-2 rektapHy HOpMH HACIHHSA, TOAAOTh
CycreH3iro Oiompenapary Ta pIBHOMIPHO ii mepemimyroTh. O0po0aeHO HACIHHS HE
MOBUHHO OyTH MOKPHUM Ta 00OB’SI3KOBO TMOBWHHO OYTH 3HAXOJMTHCS 3aKPHUTO BIJ
MOTIAIAHHS COHSYHUX TIPOMEHIB.

3a HEOOXITHOCTI, IHOKYJISIIIO HACIHHS MPOBOJATH B MOl - B CIBajIIL.
HenonikoMm € He siIkicHE HAHECEHHS Ipenapary Ha HaciHH:. JlomyckaeTbes 0OpoOka
B CIBAJTKAX JIMIIIE TOTOBUX TTOPONIKOBUX MPEMapaTiB.

L]0 Heobxiono ons eghekmusnoi 0OpoOKU HACIHHA COI bionpenapamamu.

- madip edeKTUBHOTO Olompenapary A1 KOKHOTO COPTY COi Ta TUIY IPYHTY,
- onTUMasibHa HopMa Boau — 1,5-2% mnipu po3BeneHHI O10Tpemaparis;

- KOHJIAIIHHICTh HACIHHS COi, BIZICYTHICTh XBOPHX Ta YPAXEHUX 3€PECH;

- mociB ¢oi 3a 2-3 yacu abo 3a 1-3 noowu;

Daxmopu, wo sNIUSAIOMb HA CUMOIOMUYHY a30m@ikcayiio:

TUTl TPYHTY (pEaKIlisa IPYHTOBOTO PO3YMHY. dopHO3emMu — 5,0-6,8; cipi jicoBi

BaKKOCYTJIMHKOB1 — 5,2-5.4); HAABHICTH BOJIOT1 Y TPYHTI, KHCJIOTHICTD TPYHTY.

1.4. Metoauka 3acTocyBaHHsI Oionpenaparis

Metonuka oOpoOKkM HaciHHSA (IHOKYJALIA) A€ MOXKIIUBICTh IO€IHATH
OakTepm3aiiito 1 oOpoOKy HACIHHS TPOTPYIOBAYaMH 3 1HCEKTUIMIHAMH Ta
(yHTIIMIHAMA BIACTHBOCTSAMHU. Y CBITOBIM MPAKTHIN YCHIINTHO BUKOPHUCTOBYIOTH
MIKpoOiompenapaTH Ta iX CyMil /I akTuB13aiii rpyHTOoBOi Mikpodiopu [21, 26].
Bukopucransas 010710TTYHHAX MPeNapariB 1a€ 3MOT'y €KOHOMHTH a30THI 1 ¢ochopHi
nobpusa - 1o 45 kr/ra. [omidynkionanbai 010I0TTUHI penapaTH (X KOMILIEKC)
MOKPAIIyIOTh  €KOJIOTTYHHK CTaH TIPYHTY Ta 3a0e3MmedyloTh JIOJAaTKOBE
HarpoMajiKeHHs a30Ty 13 atMmocdepu [41]. [lns miaBuieHHs akTHBHOCTI CUMO0103y

B yMoBax JlicocTemny, Ha CipHUX JIICOBUX IPYHTAX 13 iX CEPEAHBOIO 1 CIad0 KUCIIOI0
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peaKili€ro, JomoMarae  BamHyBaHHS 3 BHeCeHHSAIM  PgoKgo HiHOKYMAIIIA
pu30TOPdIHOM.

Peenavenmu _ix 3acmocyeannsi. Po3uMH TOTYIOTh Ha TMAapTIIO HACIHHS.

biompenapati 3MimyioTh 3 HEBETWKOIO KUIbKICTIO Bomu (1-1,5% Bim wmacwm
HACIHH:A). 3HAUEHHSA Mae€ MiA0ip ONTUMAIbHOTO CHIBBIJHOIIEHHS BOAM W MacH
HaciHHA. HaykoBwii 10CBim mpakTudHOi poOOTH 3 1HOKYJAMID O000BHX KYJIBTYP
MOKA3ye, «IO T HACIHHS COi HaMIPHE 3BOJIOKCHHS OKA3y€ HETATHBHUU BIUIHB)Y .
Hacimas mBuako HaOpsAkae, JeTKo pyWHYeThCsa. BoHO mpu3BOAMTH 0
TpaBMYyBaHHA HACIHHA, PO3MaAy CiM sAo0jedi Ta 3pILKeHHIO mociBiB. [licns
00poOKHM HACIHHS CJTIJ] HETAWHO MPOBOAWTH MOCIB. [Ipy Mammx mapTisx HaCIHHSA —
YakaloTh TIOBHOTO TIIJCUXAHHS HACIHHA. [HOKyJIbOBAaHWH TOCIBHHMIA MaTepia
dacyloTh y MIIMIKH YH HAKPUBAIOTh OPE3CHTOM JUIS 3aXHCTy Bl COHSYHHX
MTPOMEHIB.

3HauH1 repeBaru TBepANX (Gopm mpemnaparis € OUTBIIHEI TepMiH 30epiraHHs Ta
BUIIA €(PEKTUBHICTD IHOKYJIAIII 32 yMOB AeMIITUTY IPyHTOBOI BojiorH. OCHOBHHM
iX HEMONMK - JCI0 YCKJIaAHEHA IPOIeAypa MPOTPYEHHS Ta HEOOXITHICTh
BUKOPUCTAHHS KIICHKUX PEUOBWH — NpryAnaviB. Ha rimajkiii moBepxH1 HACIHHA COi
npenapar yTpUMYEThCS CadKite.

[HOKYmAIIIIO 3HAYHOT TIAPTIi HACIHHS COi TPOBOJATH CEPIHHUME arperaTaMu Ta
MaImmHA uia npotpyoBanHsa Haciaag: 11Y-3, TICII-3, AC-2, AII3-IO TIC-10,
«Komoc», «MoOI1TOKC) Ta 1HIII.

Manensky mapTii0o HaciHHA (OJHA-ZBI TEKTapHI HOPMH) PIBHOMIPHO
3BOJIOKYIOTh PO3YMHOM TPHWJIMIIAYA, PO3ICIABITNA 3€PHO TOHKHUM IIIapoOM Ha
Ope3enTi Ta oOpoOIAIOYN HOT0 32 TOTIOMOTOI0 paHIieBoro obmprckysada. Hopma
Batpatd - 1-1,5% Big wMacm HaciHHA. JlomyckaeThcs croiabHa 00poOKa
6iompenaparaMu 1 MaloTOKCMaHUMHA (yHTIMAaME (dyHmaa3om, ado BitaBake, 200
O®), ame no3y Oiompenapary TpH IbOMY JOMUTBHO 30UTHIIATH. 30epiratu
Olompenapatd HEOOXITHO B CYyXOMY TPOXOJOAHOMY MPHUMIIMICHHI, OKPEMO BIJ
Oynp skux oTpyToximikariB. [lakerw abo GaHouku 3 OlompernaparaMy ITOBHHHI

Oy TepMETHIHI.
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JItst IpoBeACHHS THOKYJIAIID MajauX TMapTid, BUKOPHCTOBYIOTh OpPE3eHT ado
mwiiBky 3x4 M. Ha posmimeny piBHOMIpHO 1-2 rektapHy HOPMH HACIHHSA, TOJAI0OTh
CycreH3iro Oiompenapary Ta pIBHOMIPHO ii mepemimyroTb. O0po0aeHO HACIHHS HE
MOBUHHO OyTH MOKPHUM Ta 00O0B’SI3KOBO MOBWHHO OYTH 3HAXOJMTHCS 3aKPHUTO BIJ
MOTIA/TAHHS COHAUYHUX TIPOMEHIB.

Jlns HopMapHOTO 1H(IKYBaHHS MPOPOCTKIB B 1T IpyHTY moBmHHO OyTH 50
MIH OynpOoukoBux Oakrtepiit. Ille Ha mouarky XX cr. Oyna BU3HAUCHA Maiixe
npsAMa 3aJCKHICTh MK 03010 Oynap0oukoBux  Oakrepiit (2,5-20 mr. Ha
HACIHMHY) 1 YUCJIOM CTBOpeHux Oynan0 [44]. B momambpmioMmy gocimiayd 3 HYTOM
MOKA3aJIH, IO 3aJICKHICTh KUTBKOCTI OYiIh0, CyX0i MacH pOCIIMH, MICTKICTh a30TY 1
BPO’KAIO B/ 30LIBINICHUX /103 THOKYJISHTY MICTUTH TapaboNiTHUHAN xapakTep. B
JIOCIIIaX 3 KOHIOIIMHOKIO, CO€I0, KBAacOJICIO BCTAHOBJIIEHO, IO HaHOLIbIIa
edexTnBHICT, azoTdikcanii 3a0e3nedyeThcss HaHeceHHAM Ha Hacinaa 10° - 10°
Oakrepiii. He quBassunch Ha Te, MO KUIBKICTh OaKTEPlaIbHUX KIITHH, HEOOXITHUX
st 1HGpIKYBaHHS OJHIET pocnwHM, 3HAa4HO Beiwka (Big 0,5 mo 1 mutH Ha omHy
HACIHHWHY ), 10 KOPEHS MPOUIYTh NIIAX JIWINE OJUHUYHI KITITHHU. [[J19 CTBOpEHHS
eexTuBHOI cuMO10THUHOT cucTeMH «Rhizobium — 606081 pocimHmY» - HEOOXI THHM
petenbHui 1001p CUMOIOTHYHUX TAPTHEPIB - COPTIB, SKI MOXYTh OyTH TapHO
MIXOIATH IO BIAIOBIIHUX INTaMiB Oyabp00ukoBHX Oaktepiit [42-43]. biomoriuna
a3oT(ikcarisg TICHO IMOB'sI3aHa 3 IPoIecoM (POTOCHHTE3Y.

Y  BuUpoOHMYOI TpaKTUINl I TEPeArnociBHOI 0OpoOKM HACIHHA €Ol
BUKOPHUCTOBYIOTH KOMITJICKCHI CYMIIIN A0 SIKAX MOYYTh BXOJTUTH KPIM TIPOTPYHHHUKIB
1 rpynu OlompenapariB, CTUMYJISTOPH POCTY, MIKPOJAOOPHBA, PETYJSATOPH POCTY,

aJaNTOreH!, aHTHCTPECAHTH, TyMaT KaJTio Ta 1H.

1.5. Bumoru, siki He00XiTHO BUKOHYBATH JJis1 €()eKTUBHOI0
3aCTOCYBaHHS OionpenapariB
JIs TABUIIEHHS TPOIYKTUBHOCTI POCIIMH T BILDIMBOM OyJb0OOYKOBHX
OakTepiii HEOOX1THO MaKCUMAIbHO CIPUATINBE TOETHAHHS YMOB iX PO3BHUTKY 1

(di1ziomorianoi gisbHOCTI [42-43]. OnuH 13 UNIAXIB BUPIMICHHS 1€l BaXIJTHBOI
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MPaKTHYHOI 33/1a4l TMOKJIAIa€ThCs B MOCHICHHI a30T (PIKCYIOUOi aKTUBHOCTI OYIb0
Ha KOpPeHsIX 0000BWX POCIWH B IPYHTI, pu3ocdepi 3a JOMOMOTOI0 OaKTepiaJTbHAX
npenaparis. Jlocmmkeras mokasaau [27], mo nepeanociBanuii 00podITOK HACIHHSA
coi pmzotopdinom mae npmbabky ypoxkar 0,3-04 T/ra. Y HOBHUX paioHaX
BAPOOHHUIITBA COi, /I¢ BIACYTHI CITOHTaHH1 Oy15004uk0OB1 OakTepii, - mpubmmszHo 0,9
t/ra. Ilpo edexTuBHICT, 1HOKYNAIMII mTamMamMu OynbOOUKOBHUX  OaKTepii,
BUJIJICHUX 13 TPYHTY YKpaiHW, CBIAUATH MOCHIKEHHS CIIBPOOITHUKIB [HCTHTYTY
MmikpoOionorii 1 Bipyconorii HAH Vkpaiam. 3a Oakrtepusamii HaciHHA COi
30LTBITY€ETHCA HE CKUJIBKM BPOXKai, CKUTBKH BMICT B HhOMY Ounka. bakrepmzartis
HaclHHA 0000BHX KYJIbTYp — €(DEKTUBHWN arpoTEXHIYHWN TPHUHOM, OCKIJIBKH 3a
PaxyHOK ITOCHJICHHS a30T(IKCYOUOi 3aTHOCTI IIJBHINYETHCS BPOXKAHHICTH HE
TUIBKM CaMHUX I1HOKYJIbOBAHMX HACIHWUH (MOCIBIB), ajie 1 HACTYMHOI 3a HEKo
KyapTypd. EdekruBHmii  cmMm0103  3a0e3meuyeTbes  migOOPOM  IITaMiB
Oynmb00UKOBHX OakTepid HE TUTBKA 3 BUCOKUMHU a30T(IKCYIOUMMH 3010HOCTIMH,
aje 1 KOHKYPEHTOCTIPOMOXXHHMX 1 BOJIOJIIOUHX BIPYJCHTHICTIO, €(EKTUBHICTIO,
Xa3sgichkor  cnenudikoo.  BaxnmBow  0COONMBICTIO,  SKa ~ BH3HAYae
KOHKYPEHTOCTIPOMOJKHICTh IITaMIB € TEHETHYHA CYMICHICTh 3 POCIHHOIO-
xa3aiHoM. [ eHeTHUHE BIIXWICHHS B POCIMHAX, UM OAKTEPIAX - MOXKYTh IPU3BECTH
JI0 BTPATH 3/IaTHOCTI YTBOPIOBATH OYJIHOH.

EdextuBauii cum0103 XapakTEepPU3YEThCS PICHUM YTBOPCHHSIM BEITUKHX
po3oBux Oynp0, PO3TAIIOBAHWX HA TOJIOBHOMY KOpeHl. [lpm mamoakTuBHOMY
cuM01031 OysIbO YTBOPIOIOTHCS B MEHINIM KUIBKOCTI, BOHH MEHIII 33 PO3MIPOM,
YacTO PO3TAIllOBAaHWX HAa OOKOBHUX KOPEHSX, OLI0T0, >KOBTOTO YH 3€JICHOTO
3abapeieHHs. [l 3a70BOjieHHS TOTpeO JIIOJWHU 1 TBApUH B OUIKY, BEIUKE
3HAUEHHA Ma€ COs. 3HAUHWUN PE3EPB HOTO OTPUMAHHA — IMIIBUIEHHSA ¢(PEeKTUBHOCTI
00060BO-pH3001ATEHOTO cHMO103y. B 3aneXHOCT1 Bii TCHOTHIIOBHUX OCOOIMBOCTEH
COPTY 1 YMOB BHPOIIYBaHHS COsI 32 BETCTAIllMHKUM NIEP10a OTPUMYE B OBITPs 70-
350 kr/ra azoty, mo Ha 50-70% 3amoBosibHAE ii MOTPeOYy B IOMY €JIEMEHTI

JKHUBJICHHA.
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3arajpHe 30UTHIICHHA TEPIONY AKTUBHOTO CHUMO103y 3a0€3MeuyeThes K
OUTBII paHHIM TOYAaTKOM (opMyBaHHSA Oyiab0, Tak 1 OLIBIIOK ITOJIOBKCHICTIO
nepiony ix ¢yHkmionysanHs. OOpoOITOK HACIHHA pru3000(hITOM 30UTHITYE TIEPIOT
akTUBHOTO cuMO103y. [limBHIye 3HAUCHHS] HOTO B TIPOJOBXKYBaHHI i (hOopMyBaHH1
Bpokaro. Bimomo, 1o GionoriuHa ¢ikcarist a30Ty 3aJICKUATh Bl KUTBKOCTI €HEPTi,
AKa HAAXOAUTh B OyabOu 3 ByrieBogamMu. OJHOYACHO YTBOPIOKOTHCS YMOBH
KpaImoi 3a0e3MeueHOCT] POCIMH JDKEPEIaMH a30Ty, HeoOX1AHOI IS HOPMAaJIbHOI
KUTTENIBHOCTI. {1 mBa BawymmBuX (h1310JIOTIUHAX TPOIECIB B POCTI COT —
cdorocuHTes 1 (ikcamis a3otry OyabpOOUYKOBHX  OakTeplii — B3a€MO3B’s3aHI 1
B3aeMo3ayiexHi [36].

JlocaiKeHHAMHY BCTAHOBJICHO, IO TIEPEATIOCIBHUN 0OpOOITOK HACIHHA COi
pi3HAMHE OlompenapaTamMu MiIBHUINYE BMICT OUTKY B 3epH1 [44]. Bimomo Takox, 10
HITPOTEHI3aIlIsA, K MPaBUJIO, 3HAYHO 30UTBINYE KUTBKICTh MPOTEiHY B POCIMHAX,
Tak sIK BMICT OiTka B 3€pHAX COi, SKI TICHO TIOB f3aH1 13 CHMOIOTHYHOIO
AKTUBHICTIO.

Pocnwan, 3matHl  QopmyBaTH  akTHBHUK  CHMMOIOTHYHHMIA  amapar,
320e31euyioTh ce0e a30TOM 3a PaxyHOK HOro ¢ikcarrii 13 mOBITPS, MICTATh OUTbIIE
OiTka, 9YAM TIPOPOCTAIOYM TOPAA POCIHHH 3 HEBEIVMKAM 1 MEHII AKTUBHUAM

CUMOIOTHYHUM arapaToM.

1.6. BnyiiuB nepeanociBHo1 iHOKYJIsILiT HACIHHS OlompenapaTtaMu Ha
BPO:KaliHICTH

Jlo HalBaXIMBIMTUX O10JI0TTYHUX MPOTIECIB, AKA MAOTh TII00ATBHY TICIISITIIO
s Olocepu, BimHOCATH (otocmHTes 1  azoTdikcamio. Bix  dikcamii
MOJICKYJISIPHOTO a30Ty, SKy 3JIMCHIOE OOMEXKEHE YHCI0 MIKPOOPraHi3MiB,
3aJIC)KUTH ICHYBaHHA XHUTTA Ha 3emii. [Iporec aeniTpudikarii, mo sABise coO0r0
3HAUHY 3arpo3y BPOXKAK CUIbCHKOTOCTIONAPCHKAX KYJIBTYP Y 3B S3KYy 3
“BHUBITPIOBAHHAM~ 3 TPYHTY a30Ty, 3HAYHOIO MIpOI0 KOMIIEHCYETHCS POOOTOIO
cneruiuaux Oyabp00UKOBUX Ta IHIMUX a3oTdikcyrounx Oaktepiit. bymbp0odkosi

OakTepii MOXKYTh ACHMUTIOBATH PI3HOMAHITHI (JOPMHU a30Ty — COJII aMOHIIO, a30THI
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KHCITIOTH aMIHOKHCIIOTH. MOoJeKyasapHuii a30T BOHH (PIKCYIOTh B CHUMO1031 3
0000BUMH KynbTypamMu. @1310JI0T1YHI BJIACTHBOCTI OyJIhOOUKOBUX OakTepiid
ABJIAIOTH JOCUTHh BEJWKWHA 1HTepec. BoHM BayHMB1 HE TUTBKH JUTA PO3IMI3HABAHHS
OakTepid, aje Id BU3HAUCHHS iX aKTHMBHOCTI B MPOIecax acHMUISINI a30Ty
atMocdepn, BKpai MOTPIOHOTO MPH MPAKTHYHOMY BHUKOPHUCTaHHI OYyJb00UYKOBHX
OakTepiii B CUIbCBKOMY Tocmomapceti. Ilicima Toro, sik Bmajmocs OAep)KaTH UYHCT1
KynbTypu Bact. radiciola, npowinuio Bxe nmonan 100 pokis, mpoTe A0 1OTO HYacy,
MUTAHHS TPO 3[ATHICTh IUX OakTepid 3aCBOIOBATH aTMOC(epHU a30T B UHUCTIH
KyJbTYpl HE JOBEICHO.

BceranosiaeHo, mo JoKepenoM BYINICIO ISl OyJIbOOUYKOBHX OakTepid €
OpraHivHI CHOJIYKH, Cepel SKMX BAXKIIMBE MICIE 3aiMalOTh BYTJICBOAHW 3 TPYIH
aMcaxapuaiB 1 MoHocaxapuaiB. s po3BuTky Bact. radiciola B aucTiit KymbTypi,
KpIM BYTJEBOAIB MOTPIOHI 30JIbHI €IIEMEHTH 1 a30T y 3B A3aHiil  Qopmi.
HaiimoBHIIIAM 1OCTIKSHHAM BCTAHOBIICHO, 110 (hiKcaris MOJICKYJIIPHOTO a30Ty €
nporiec epmenTaTuBHui. bByap00ouku 6060BUX pOCIHH € XIMIYHUME (pabpukamu,
y SKHX mporec (ikcarlii a30Ty B IEBHI NEPIOJH HE 3B S3aHUM 3 POCTOM CaMHX
OakTepiii 1 3 acUMUIAIIED (DIKCOBAHOTO HUMHU a30Ty. 3B si3aHuid y OymbOOUKax
a30T BCTYIAa€e B OOMIH PEUOBHH.

YTBOpeHHS OYyap0040K Ta aKTUBHICTh 3aCBOEHHS a30Ty OyJIbOOUYKOBUMU
OaKTepIsIMHU 3aJICKUTH Bl 0araTb0X yMOB: THITy TPYHTY, HassBHOCTI BIJMOBITHUX
JOKEpET JKUBJICHHS i OakTepiid y mepiri (a3u iX po3BUTKY HABKOJIO OOOJOHKH
KOPEHEBOI'0 BOJIOCKA, 3a0€3MEeUYeHHS POCIUH a30TOM TOIO. BigMiueHo,
HAIMpUKIIQA, IO IPH a30THOMY TroyioayBaHHI 0000BHX OyJIbOOUYKH YTBOPIOIOTHCS
IIBU/IIE 1 B OUTHIINIA KUTBKOCTI, HIK TIPH POCTI POCIIMH B TPYHTI 3 JOCTATHHOIO
KUIBKICTIO a30Ty. bynpOodukoBl OakTepili OAEPXKYIOTH BiJ POCIHMH-Xa3sgiHa
BYTJICIIEBl CIONYKH, a 0000BI pocivH BiA Oyiab00YKOBHUX OakTepidi — azor,
3aCBOE€HWM HUMU 3 MOBITPA. BeranoneHo, mo npuban3ao 75% 3acBOEHOTO HAMH
a30Ty BIAAAEThCs pociauHi, a 25% 3anumaerbes B OynpOoukax. HaiOuibmry
KUTBKICTh 30Ty BIAAAIOTH OakTepli 6060BMM pociauHam i yac ix msiTiHAA. [Ticms

BUBUCHHA OyJIb00UKOBUX OakTepiii CTajo0 MOXIABHM IITY4YHE 3O0UTBIICHHS iX
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KUTbKOCTI B TpyHTI. Po3pobneno OakrepiiiHe a30THE M0OpPWBO — HITPAriH.
Mikpo610J10TIUHA TPOMUCIIOBICTh BUTOTOBIISIE 081 (hopmu HimpaeiHy: pru3oTopdiH
(cymim OympO0UKOBUX OakTepiit HA cTepuIbHOMY TOpd1) Ta pu3001H (BUCYIICHY
KyJbTypy Oyap00uKkOBHX OakTepiil 3 HAMOBHIOBAUEM — OCHTOHITOM ). bakTepm3artis
HAclHHA 0000BHUX KYJBTYpP CIPHAE KPaloMy YTBOPECHHIO OyIh004OK Ha KOPIHHI 1
BHACJIJIOK IIHOTO 3HAYHOMY 30UTBIIIEHHIO BpOkaio 000o0Bux pociaud (Big 20 mo
40%).

Coss Mae BIAaCTUBICTH TIATPUMYBATH  aKTHBHE  (PYHKITIOHYBAHHS
CUMOIOTHYHOT CUCTEMH, HABITh Y MEPI0 aKTUBHOTO MO0y TBOpeHHs. [linBuinena
notpeba 6001B B a30Ti € BaxiauBHM ¢akropoM. BiH BH3Hayae Ha PIBHI MUIOi
POCITMHY - BUCOKI TeMTH a3oTdikcaltii B penpoaykruBamid iepion. [Ipu panabomMy
YTBOPEHHI OyJIH00YOK 1 BUCOKOC(PEKTUBHOMY CHMO1031 cosi (popMy€e MIABUIIICHU
ypoXaii B OCHOBHOMY 3a paxyHOK CUMOIOTHYHOTO a3oTy. Bimomo, mo B ymoBax
neHTpambHoro JlicocTemy Ha CIpuUX JIICOBUX IPYHTaxX CIIOHTAHHE 3apa)KeHHS
aKTHBHAMH COE€BUMH pacamMu Oynb0oukoBmX Oakrtepiii  puzobiyma He
BimOyBaeThcs. ToMy, 1HOKYJISISA 1 3aCTOCYBAaHHS 3a3HAUYCHHUX 103 MIHEPaIbHUX
n00OpUB TMO3UTHBHO BIUTMBAIOTH HE TUTBKHA HA TEMITH POCTY Ta PO3BHUTKY POCIIHH,
dhopmyBaHHS CUMOIOTHYHOTO 1 (DOTOCHHTETHYHOTO anapary, a i Ha YpPOKalHICTh
HACIHHA CO1.

EdexrupaicTh 00p0OKH HACIHHS CO1 pH30TOP(PIHY 0COONTHBO MPOSIBISETHCA 3
BHECCHHSAM JIOCTATHBOI KUTHKOCTI (pocopHO-KamifHINX TOOpHB, IO B CBOIO UEPTY,

crpusie 30UTBIICHAIO YPOKAHHOCTI.

1.7. I'oJ10BHI NOKa3HUKH SIKOCTI HACIHHEBOI0 MaTepiajry
Bigomo, mo BMicT Ol1ka B HACIHHI COT Ma€ 3BOPOTHIN KOPCISIIIIHHAK 3B'I30K
13 BMICTOM 0JTii. BueHMM BIajioCss BABUUTH COPTH COi 3 CEPEIHIM BMICTOM CHPOTO
OiTka (Ha CyXy PEUYOBHHY) 1 COPTH, 13 CEpPeAHIM Ta OMM3BKAM A0 CEPETHBOTO
BMicTOM ojiii. BynmbpOoukwm, siki pO3BHBAIOTHCA HA KOPIHHI POCIHMH IHX KYJIBTYD,
CTalOTh IEHTPOM (DOPMYBAHHS KOMIUICKCY KOPHUCHHX MIKPOOPTAHI3MIB, KyJd

BXOJIUTh, KPIM OyJI500UKO YTBOPIOIOUMX, TAKOX TIEBHA KIJTbKICTh BITbHOXKHBYUHX.
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Bes s cykymnHIcTh GOpMyeThCS B IPUKOPEHEB1H 30H1. BaskiuBy posih BUKOHYIOTh
TaKOX MIKOPH30YTBOPIOIOUI TPHUOH, AKI MEPETBOPIOIOTh HEAOCTYITHI JJI POCIHH
cnionryku hocopy B 3acBorOBaHy (hopmy.

Bceranosneno, 1110 HakonmuueHHS OUTBINTOT KUTBKOCTI OUTKa CO€I0 BIOYBAETHCS
32 YMOB CTaOUTbHOTO Terto3ade3neueHus y ¢azax HaJMBY Ta J03piBaHHS 0001B,
MIPY I[bOMY TEMIIEPATYPHHUIA PEXUM Ma€ OLTBINNI BILIMB HA JAHWUN MPOIIEC, aH1K
BOJI0T03a0e3meueHH. J{0CIIIKeHO B3a6EMO3B’ 130K HAKOITMUCHHS OJIii B HACIHHI COi
3 Boyiorozabe3neueHHs M — (hOPMYBAaHHS BHWIOTO BMICTY OJii B HACIHHI COi
BIOYBAEThCS B YMOBAx Kpamioro Bojioro3zabdesneucHas [44]. Hespaxkaiounm Ha
BHCOKI KOPMOBI 1 XapdoBi SKOCTI HACIHHS COI, Y CBITI MPOBOASTHCS ITHTECHCHBHI
HAyKOB1 JIOCHII/DKEHHSA, HAMPABJIECHI HA TOJIMIEHHA O10XIMIYHOTO HWOTO CKIIay.
Tak, 3a AOMOMOrOI0 BUKOPHUCTAHHS TEHETHKO-CEJICKIIHHUX METOMIB CTBOPEHI
0e31HT101TOPHI JIiHII, BUAUICHO P (GopM 31 3MIHEHUM KUPHOKHUCIOTHUM CKJIAJIOM
OJTli, BUSBJICH1 KOJICKITIHHI COPTO3PA3KH, Y SIKAX YaCTKOBO a00 TOBHICTIO BIACYTHA
JITOKCUTEHA3HA AaKTWUBHICTh. Ha ChOTOAHI, HAWOUIBIN aKTyaJbHUM HAMPIMOM
TaKoi AISUTHHOCTI € MIABUINICHAS O1TKa B HACIHHI, OCKUTBKH Maihke B yCIX KpaiHax
CBITY BITUYBA€ThCS oro aediut. HaciHHA CcOi € TOJIOBHUM JHKEPETIOM KOPMOBOTO
i xapyoBoro Oiunka y cBiti. CTaTUCTHYHI AaHI CBIAYATH MPO TE, MO Y BaJIOBHUX
300pax 3epHOOO0OBUX KYJIBTYpP HOTO YacTka ckiaaae aech 78 %.

Bucokuii BMICT y HAciHHI Ta BEreTaTHBHIM Macl BHUCOKOSKICHOTO O1TKa,
3HaUHA KUIBKICTH OJIi, BITaMIHIB, MIHECPAJIbHUX PEUYOBHH Ta IHINUX IIHHUX
KOMITOHEHTIB 3yMOBJTIOIOTh 3HAUHE MOMIMPEHHS 1 PI3HOMAHITHICTh BUKOPHUCTAHHS
coi y HapoaHOMY TocmoaapcTsi. [lopiBHSAHO 3 iHIMMEA 6000BUMH KYJIBTYpPaMH COS
Ma€ BHIIy CyMapHY KUIBKICTH OLJIKa Ta OJli, 1 TOMy H OUThIIMK BUXI1A il 3 TeKTapa
MOCIBY HaBITh MPH HWXKYIH ypoXalfHOCTI B OKpeMHuX paiioHax. Haiibararmie 3a
CYMOIO BXXJTMBHX aMIHOKHCIIOT HACIHHS COi, TTOTIM JIFOMTUHY 1 KOpMOBHX 0001B. B
1 xr Hac1HHS TOPOXY CyMa aMIHOKHCIJIOT B JiBa pa3u MeHmma (86,6 r), HXX y HACIHHI
coi (169,8 T). BMicT MIKpOENEMEHTIB y HACIHHI COi OyXe PI3HOMaHITHHH.

3arajbHa cyMa iX craHOBHTH 176,5-215,6 Mr Ha 1 kr HaciHHS.
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CrnemianbHUMHM O3HaKaMH SIKOCTI HACIHHS TIOBHHHI BIJPIZHATHCS COPTH IS
XapUYOBOTO, TEXHIYHOTO 1 METUYHOTO BUKOpHUCTAHHS [45-46]. CTBOpECHHS 3€pPHOBHX
COpPTIB BHMAra€ HacaMImepes CEeJICKII0 Ha BHUCOKY BPOXKAWHICTh 3€pHA,
PaHHBOCTHTJIICTh, TOJIIMIIECHHS TOBAPHUX 1 TEXHOJOTTYHUX SKOCTEH HACIHHSA
(KpYITHO3EPHICTh, BUMOBHEHICTh, >KOBTOHACIHHICTH, BIACYTHICTH MITMEHTAIli 1
nedexTiB  000JOHKHM,  MTIABUINECHWM  BMICT  OuIka,  OJii,  HOJIMIICHHUI
aMIHOKWCJIOTHHM CKJaa OiJika), MPUEMHWUN CMakK 1 3amax, MIABUINCHUH BMICT
HaWOLIBII IIHHUX KOMIIOHEHTIB.

B CIIIA msxoM TpaaWIiiHOI CENEKIlli CTBOPEHI COPTH 3 TMIABUIIICHUM
BMICTOM OJICiHOBOT KHCIIOTH — 110 55%. 3a J0mOMOTOI0 TeHeTHYHO1 MoaudiKarii
CTBOPEH1 COPTH COi 3 BMICTOM 0JIeTHOBOT1 KHCITOTH 83,8% 1 BIANOBIIHO HU3BKUM —
JIHOJICHOBOI, sika Hadae omi cnerudiuauii Hebakanmii 3amax. KpiM Toro sikicHi
3MIHM CKJIay KUPHUX KHACIOT 30UIBITYIOTh TEXHIYHI MOKJIUBOCTI COEBOI OMIi IS
BHPOOHHUIITBA IUIacT™Mac, ¢apd, MoHOMEpiB s moiimepiB, Ta 1H. [47]. Mo
rOCTIOAAPCHKO—IIIHHUX OCOOJMBOCTEW CYdaCHUX COPTIB COi BIAHOCATH TPYITY
YUHHUKIB, AKl 3HAYHO BIUIMBAIOTh HA YPOXKAWHICTH Ta AKICTh mpoxykii. lle
CTOCYETBCSI €KOJIOTTUHNX YMHHHKIB (On3pk0 48 % 3a onmTHMalbHUX TapaMeTpiB
BIUTUBY 1HIMX (DaKTOPIB). YMOBH JOBKULIA, arpOTEXHIUHI 3aXOAM, B3aEMOJIA
(akTopiB, B3aemo s HeBpaxoBaHUX (pakTopiB. COpTH COi PIZHATHCS PEAKITIEIO HA
TPUBANICTh JHSA. BueHi BBaXarOTh, MO0 AMaNTHBHHUN TOTEHINAT COi HEOOXIAHO
OITIHIOBATH K HA PIBHI COPTY, Tak 1 Ha piBHI arpodironenosy [48-49]. Copt mpu
IbOMY BHCTYNA€E SK OAWH 13 HaWBaXUMBIMKMX (AKTOPIB arpoeKoOJOTIdHOT
CTaOUTBHOCTI.

Bwmict Ouika 1 omii € TPOBIAHMMH ITOKa3HHKaMH, IMO BHU3HAYAOTH SKICTh
HaciHHA coi [50-51]. ¥V copTiB pi3HOTO €KOJIOro-reorpadpiyHOrO MOXOHKCHHS 1T
MMOKA3HUKH MalOTh 3HAUHY MIHJIMBICTh, YHHHUKAMH SKOi € TeHOTHITOB1 BIIMIHHOCT1
COPTIB Ta BINIMB YMOB JOBKULIA. Mix BMICTOM OUIKA 1 OJli B HACIHHI COi ICHY€
TICHAWA 3BOPOTHHWH 3B sa30K. Tak, HaWOUIBIIMI BMICT OUTKY Ta OJii y COPTIB
Axsamapun (BianosigHo 40,4 1 23,4%), Anvaz (40,1 1 24,5%), Aatpamut (39,5 1
24.2%).
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PO3JILI 2
YMOBH TA METO/IMKA MMPOBEJAEHHS TOCJIKEHD

2.1. XapakTepucTHKA Micls J0CTiTKEHD

Oepmepebke rocnomapcetso «lpura» llontaBeskoro paiiony llontaBchkoi
o0jacTl Mae Ccrhermiaii3amiio - BAPOIIYBAHHA 3€PHOBHX, TEXHIYHMX 1 OBOYECBUX
KYJBTYP, @ TaKOXK €JIITHE HACIHHUIITBO. 3eMJICKOpHUCTYBaHHS ckiagae 389,22 ra: i3
HUX pium — 389,22 ra. 3emenbH1 Yriaas po3TalloBaHl B IBOX CIBO3MIHAX, a CaMe
monboBid - 357,0 ra., oBoueBiit — 32,22 ra. YpokalHICTh OCHOBHUX KYJIBTYP IO
rocnogapetBy B 2021 pori ckiiaja: o3uma mimeHunsd — 6,5 1/ra, apui samiab — 4,5
T/ra, kykypym3a — 9,0 1/ra, consmauk — 2,50 1/Ta, cos — 2,0 1/ra. 30upaHHA
ypoxkato nmpoBoauthes komOaiHoM «CLAAS Dominator-118y. IlpamroroTs ouuncHi
mamuan: OBC-25, CM-4, CAJl-1; 3epno BaHTtaxuuku: 3M-60, 3M-30.
[TporpytoBau Haciaas «IICII-5». T'ocnomapcTBo € HaciHHEBMM. 3abesnedye
MOCIBHUM MaTepiajioM IHIMUX ToBapoBupoOHUWKIB [lonraBchkoi oGmacti Ta 3a ii

MCKaMHU.

2.2 AHaJi3 moroJHUX YMOB POKY
Ternmii mepion TpuBae (3a cepeaHiMHu OAraTOPIYHUMHE JAHUMH) BIIPOJIOBK 247
ni6. CepenHs BIIHOCHA BOJIOTICTH MOBITPS AopiBHIOE 71%. [locymmei a1 OyBaroTh
OLTBIIIE BCHOTO y TPaBHI Ta ceprHi. YacTo TPpamIstOThCS POKH KOJTH IMTOCYXa MPUCYTHS
MPOTITOM YCIX JITHIX MIcAIiB. YacTo crnocTepiraroThess TyMaHW. Termid mepiosn
POKY JYIOTh BITPH 3aXI1THOTO 1 IMBHIYHO-3aXITHOTO HANPSIMKY, B XOJIOIHY - CX1THHX,
MBACHHO-CX1THUX HanpsamkiB. [loromxi mani otpumani B [lonTtaBchkoMy TEHTPI
rizpomeTeoposiorii. Temmeparypa moBITPs 32 POKK JOCTIIKEHb MPEACTABICHA B
tadn. 2.1.
Y 2022 pomi — mOroaHI YMOBH PI3HWIHCS BiI momnepeaHix. TpaBeHsb,
YepBeHb Ta JIMMECHb MICAIl OynW 3HAYHO TPOXOJOAHMM. AJle, TEPEBUIICHHS

MOKA3HHKIB CEPETHBO OAraTOPIIHOI TAKOXK MaJIO MICIIE.
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Tabnuys 2.1

Temnepatypa noBiTpsi B pOKU NpoBeJeHHS J0CJiTKeHb, 2022-2024 pp.

CepenapoMicsiaHa Temreparypa, °C
Pix TpaseHnb UepBeHb Jlunenp CeprieHb Bepecenn
2022 14,5 20,8 20,5 22.8 13,1
2023 15,6 19,3 21,5 22,8 12,9
2024 15,5 22,1 25,9 232 19,5
cepeoHvboba
eamopiuna 15,4 187 20,1 19 4 14,3

Y 2023 p. Oynm COpUSATIHMBI TOTOJHI yMOBHW. [paBeHb MICSIb OyB
cepenHbocTaTUCTHUHNM. CepeNHbOMICIUHA TeMIIeparypa MOBITPsS B TpaBH1 Oyia
Ha 0,2 °C sBume cepennpbo Oararopiunoi (15,4°C). ILli nokasHuku
CEPEMHBOMICAUHOT TEMIIEPATYPH TMOBITPS NIEPEBUIITYBAIIA CEPEIHBO OaratopivHi: B
yepsHl — Ha 0,6°C, B qunHi — Ha 1,4°C, B cepmri — Ha 3,4°C. Bepecennr OyB
MTPOXOJIOTHHM.

VY 2024 pik - camMmii TOCYNUTMBHI PIK. HaBMAaKH, TPAaBEHb OyB KapkuM (Ha
0,1°C Bumie cepeanso OaraTopiuHoi). YepBeHb — caMuii JKapKhid 3a OCTaHHI POKH
nocmmkers (cepenue — 22,1°C), mo sume Ha 3,7°C Bi cepenHbo 6aratopivHoi.
Jlunens — mobuB BC1 pekopau. Biapi3HABCS 3HAUHUM MIIBHINEHHAM TEMIIEPATypH
noBiTpsa (25,9°C) — na 5,8°C Bumie cepenHbo OaraTopiuHoi. Y BEPECHI, TaKOXK
Oyna BHCOKa TeMmmeparypa — B cepeanbomy — 19.5°C. B mocymummBuX ymoBax
ITonTaBchkoi 00macTi, ¢ NPHCYHE HEAOCTAaTHE 3BOJIOXKCHHS HASBHICTH OITaJIiB
MO€ JOTIOMOTTH OTPUMATH MIABUIIICHUN Bpoxait. B Toi ke wac, Moxe 3BecTH Ha
HIBEIIb CTapaHHs BUPOOHUKIB.

Tak, KITBKICTh OMmaAiB B MPOJAOBXK KOXXHOTO JOCHIIKYEMOTO POKY
PO3MOAUTANIACA HE PIBHOMIPHO (Tabn. 2.2).

2022 pik BIAPI3HABCS CKIAJHAMH YMOBaMH JUIS IIOSBH CXOAIB Ta iX
pPO3BUTKY. B momanpiioMy, KUTBKICTh OTAIB (UEPBEHb-JUIICHb-CEPIICHE) Oyra
JIOCTAaTHBOIO JUIsl ONTHMAJBHOTO POCTY W PO3BUTKY POCIWH Ta (hOPMYBAHHIO
MOBHOIIHHOTO 3¢pHa. B 2023 poIrl, yMOBH MO PO3NOAUTY OIAMIB CKJIAIHCS

cupusatiauBi. Tak, B TpaBH1 Bunano 54,7 mm. Ile Bume cepemnpobaraTopiuHoi Ha
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3,7 mM. B depBHI Ta JNWIHI — HABMAKW MEHIIE HIX cepeanbodaraTopiuni (60-71
MM) — BLAMOBLAHO 35,5 MM # 54,9 mm. Y ceprri Bumamo 69,9 Mm, 1110 OUTBIIE HIK
Ha 20 MM 4YiM cepeaHboOararopiuyHuii moka3HuK. HaitOurbIna KIIbKICTh OMaiiB
BuMaja y BepecHl — 96,6 mm (y 2022 p. — y BepecHni Oymo 101,3 Mm) — e Outbime

JIBOX HOPM CEpeIHR00AaraTOPIIHOTO MOKA3HUKA.

Tabnuys 2.2
KinbkicTh onaaiB 3a poKy NPoBeIeHHs A0CaixeHb (Mm), 2022-2024 pp.
Pirc KinpkicTh omaaiB, MM
TpaseHnb UepBeHb Jlunenp CeprieHb Bepecenb

2022 30,2 77,7 109.9 76,1 1013

2023 54,7 35,5 549 69.9 96,6

2024 13,6 70,9 2,0 1,0 1,8
cepenHboda 51 60 71 46 44

raTopiuHa

2024 pik - OyB Ay*Xe MOCYNIIUBAM, OCOOJIMBO B MEPI0]] BETeTaIlli POCIHH COi.
Jlunte yepBeHb MICAIF HE BIAPIZHABCA BiJl cepeaHbO OaraTopiunHoi. B 1HIM micsi
— omaau (aktuyHo Oyau BIACYTHI. Y TpaBHl — 13,6 MM TpOTH CEpPEAHBO
6araropiuHoi - 51 mMwm, y mama1 — 2,0 MM TIPOTH cepeaHbo OGaratopiunoi - 71 MM, y
cepmai — 1,0 MM TipoTH cepeaHbo OaraTopiuHoi - 46 MM, y BepecHi — 1,8 MM mipotn
cepenabo Oaratopiudoi - 44 mm. Takum unaOM, 2024 p. — HETATUBHO BIUIMHYB Ha
MOCIBH SYMEHIO, MO 3HAYHO 3HU3WIIO PIBEHb BPOKAWHOCT KYJIbTYPH.

Omxe, MOXHA 3pOOWTH HACTYMHE 3aKIIOYCHHS: OLIbIA YacTHHA
[TontaBchkoi 06JACTI BIAHOCUTHCSA A0 HEMOCTATHHO BOJIOTOi arpoKTIMAaTHYHOI
sonn. Cepenns OaraTopiyHa CyMa CepeIHbOJO0OBHX Temmeparyp Buiie 10
rpanyciB cranoButh 2780 rpamycis 3a Llennciem. [lo HecnmpusTiuBux (CTPECOBUX)
MOTOAHO-KJIIMATHYHAX YMOB CJI1 BIJHECTH. HEPIBHOMIPHWN PO3MOAUT OMAjIB B
TEMJIOMY TIEP10/1i POKY, MOKJTUBICTD 3JIMBOBUX JIOIIIB y TIEP10]] 30UpaHHs BPOXKAI0,
CYXOBIHI SIBHINA, HIYHI Ta JCHHI TIEpenaand TemMneparyp. Takum duHOM, 3MIHA Ta
3HAUHI KOJIMBAHHS MOKA3HUKIB MOTOAHUX YMOB 0€3MOCEPETHBO MAIOTh BILTUB HA

PO3BHTOK POCIIMH Ta JIO3PIBAaHHS HACIHHA.
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Mema oocnioscens monsArana y ocodauBocTl miabopy OlompenapariB i
MEPEANOCIBHOI 00poOKM HACIHHS COi Ta BUBYEHHI iX BIUIMBY Ha (popMyBaHHS
BPOKaWHOCTI KYJIbTYPH.

HaykoBa HOBM3HA OofiepKaHWX PE3YJIbTATIB MOJIATAE Y TOMY, IO BIIEPIIE B
ymoBax Jlicocreny Ykpaiam gaHa ormiHka pi3HUX OlompernapaTiB Ha (GopMyBaHHS
BPOKaWHMX MOKAa3HUKIB COPTIB coi. [IpakTruHe 3HAUCHHS OTPUMAHUX PE3yJIbTATIB
noyiarae B miaOopi edeKTHBHUX OlompemapariB Ta CYMICHICTh 3 CYYaCHUMH
CopTamu Coi.

2.3 I pyHTOBi YMOBH

YMOBHU MICI TIPOBEACHHS JTOCIHIKEHh HACTYMHI: THIH TPYHTIB - YOPHO3EM
OM3OJICHUIA  JICTKOCYTJIMHKOBHM 1  YOPHO3€M  PETPaJoOBaHUNl  CEPEIHBO
CYTJIMHKOBHM Ha JIECOBUX 1 PUXJIMX HE JICCOBHUX MOpPOAax. Y IMX IPYHTIB BHCOKA
BOMpPHA 37aTHICTh, KWUCJIOTHICTh - HEWTpasmbHa, abo cmabdo-kucma (pH 6-7). L
IPyHTH pojrodl (Tabm. 2.3).

Ta6mung 2.3 I'pyaT Ta arpoxiMiuna XapaKTepHCTHKA IOCIOAAPCTBA

»= I

- = = S o 3 X . .9
- ﬁ’? =t = § 25 5 BwMicT nmoxuBHUX e
5 £FE g |© 8 2| '8 2| pevyosun mrualoOr | o =
2SS = =28 A E * S

=+ é — © g SS IPYHTY =
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N P20Os | Ks0
438 | 27-30 4,6 |100,8| 66,8 | 80,0 | 6,3

UopHO3€eM OIiI30IEHUH JIETKO-
CYTJIMHKOBUH
HopHOo3eM perpagoBaHHil
CepPEeNHbO- CYTJIUHKOBUI
HopHO3€M TUNIOBUIA
JIErKOCYTJIMHKOBUH

IIpumiTka: * - Bwmicr pyxomoro a3ory Bu3HaueHO 3a KopHdimpmom, pyxomi ¢opmu
docdopy Ta kamiro 3a KupcaHosum

170 | 25-28 3,5 1204 | 71,2 | 99,2 | 6,0

2 2

242 | 27-30 49 (1176 | 76,1 | 98,8 | 6,7

2 2

YopHozemu omi3oj1eH1 JieTkocyrimakoBl. Mictare 3,6 % rymycy. ['nmmbuna
rymycoBoro Tropu3zoHTy B HuUX 30-50 cm. Ili rpynTH maiotrh mo0pe BUpaKeHY
3epHHUCTY CTPYKTYpy. Hacuuenicts ocHOoBamMm 90-95%. Benwke 3HaUeHHS TaKOX

Mae PiBEHb €POIOBAHOCTI IPYHTIB.
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2.4 Cxema Ta MeTOAUKA MPOBEIEHHS €KCIIEPUMEHTY

Memoourxa npoeedenust oocniodicens. Jlocniam TpoBoaHIH Yy pepMepChKOMY
rociogapcTBl  mpotarom  2022-2024  pp. 06 'exm  OocniocxcenHsi: TPOIECH
(dbopMyBaHHS ypOXKar0 HACIHHS CO1 3aJIeKHO Bl MEPEANOCIBHOI 0OPOOKH HACIHHS
OlompemaparaMu pi3HOI Ali Ta BWU3HAUCHHS HaWOLIbIN e(eKTUBHMX. [Ipeomem
00CNi0NCeHHs: COPTH TIOJITABCHKOTO CENeKIEHTPY (AgamMoc, AHTPAIUT) - COABTOP
coptiB bimasceka JI.I'., moktop c.-r. Hayk [IJIAY), coptr Monapx (IHcTHTYT
3pOIICHOTO 3eMiiepoOcTBa), OlompenapaTu pi3HOi mii. Bei copTu BHeceHi A0
Peectpy Vkpainu. BuBuanm mpoayKTHBHICTH COPTIB, CXOXKICTh HACIHHSA, Macy
1000 mr. Haciama. [lomepeaaukom coi B aociigax Oyna mmenuis o3uma. [locis
coi mpoBoawnan 3a Temneparypu rpyHTy 10-12°C. Ilnoma oO6aikoBOi IIISHKH
cranosmia 25 m2. [llupuna pinsaku - 2 M. [1ociB IPOBOAWIM CIBAJIKOK TOYHOTO
BuciBy. ['ycroTa crosaus — 700 tuc. pocimH Ha 1 ra, 3 MbkpsaaaM 45 ¢M, BIACTaHb
MK pocnuHamu B psaaky 10-12 cwm.

Cucrema 3axmcry coi 3BudYaiiHa. BukopucrtoByBamim — Glompemapar
Pmzoropdin, Pumzobodity (cumbioTmuna asotdikcarris), dochoeHTepruny
(dbochopmobimizarisa). DEHONOTIUHI  CHOCTEPEKEHHS  MPOBOAWINCH  3T1THO
po3pobnernx MeroaunuHux pexomenaamiii (1985, 2001, 1994) [52-55]. Tlouarok
cxomdiB, BigMidany mipu mosAsl 25 % pocaun. [losHl cxomu - mpu mossi 75-80 %
POCITMH TIUIAXOM iX TMIAPaXyHKY BIJ 3arajgbHOi KUIBKOCTI. YpoXkadk HaCIHHSA
IPOBOMWIN 3 AUIAHKH 3 mepepaxyHkoM Ha 1 M2, JIaGopaTopHi JOCIKEHHS — Y
nabopaTopli ceekini, HACIHHUIITBA 1 COPTOBOi arpOTEXHIKH COi.

[TociB coi - mepima nexana TpasHsA. JlaboparopHa eHepris MPOPOCTaHHS - B
Mexax 66-69%; naboparopHa cxoxicTh - 91-93%. IlomboBa ¢X0KICTh HACIHHA — B
cepeaaboMy 10 coprax 87-92%. 3akimanka IMOJIROBOTO AOCIIAY, MPOBEICHHS
CIIOCTEPEXKEHb 1 JOCTIKEHb 3IHCHIOBANACH BIAMOBIAHO 3arajbHOTMPUHHITAM
Metogukam [52-55]. Jlani oOpoOisukch 3a BUKOPHUCTAaHHSIM mporpamMu Windows

95/98: Statistica 6.0.
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Cxema mocminy

Bapianrn, I'exTapHa PiBenb Xapakrep mii

) HOpMa T IBULICHHS
bionpenaparu BposKaro, %%
Bapiaar Ne 1 - obpobxa - -
6e3 0Opobku BOI0I0-2%
Bapianat Ne 2 — 100 mn 25-30 Asotdikcyroul
Puszotopdin (pinuHa) ITAMU KITYOSHBKOBUX OakTepiid
Bapianat Ne 3 — 100 mn 20-25 A3ot(ikcyrodi mTaMu KiyOeHbKOBHX
Puzobodit* (pinuHa) Oaktepiii
Bapianat Ne 4 — 100 mn 15-20 DocdopmobiLTizyIOUl IITAMU
®Dochoenrepun | (piouHa) KJTyOEHBKOBUX OaKTepiid
Bapiaat Ne 5 — 200 mn 10-15 BbiokoHTpOsH
Bionmominumy (pinuHa)

ITpumiTka*- 6ionpenaparu Pusoropdin, Puzobodir, @ocdoentepun, bionmoniua odimifino
3apeecTpOBaHl Ta JO3BOJICHI A0 BUKOPUCTaHHSA B YkpaiHi (IHcTuTyr arpoekosiorii Ta
npuponosukopuctanas HAAH)
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PO3/ILI 3
PE3VJILTATU JOCJILKEHD

[TpaBuabHO HANMAroHKeHE HACIHHUIITBO Ta TapaHTOBAHE BUPOOHUIITBO HACIHHS COi
€ BQXJIMBOIO YMOBOIO 3HAYHOTO PO3IMUPECHHS TMOCIBHUX IUIONI 1 POCTY yPOXKANHHOCTI.
Cporoani, copt 3amumacTbes (pakTopoMm, O3 SKOr0 HEMOMJIMBO peaji3yBaTH
HAaKOMMMYCHUH TEHETHYHWN TMOTEHINAN KyJbTYpH. Bim copTy 3ajeXuTh 30aTHICTH
POCITMHW pearyBaTH HAa BCl CHOPHATIMBI W HECHPHSTIWBI YMOBH, TMPOTITOM
BereTariitnoro nepioay. Orxe, B YKpaifdl € BCI MACTaBU JJIA BUPOITYBaHHS SKICHOTO
HAClHHA, 3a0e3MeueHHs HWAM BITYM3HAHOTO BUPOOHWKA CUIBCHKOTOCIIOAAPCHKOT
MPOIYKITi Ta MOKITMBOCTI IPUMMATH y49acTh B MixkHapoaHii Toprismi [Kobwmnaa H.O.
CydacHe HaCIHHUIITBO B YKpaiHi. [lepcrniexkTuBHI HanpsMu Ta 1HHOBAINIHI JOCATHEHHS
arpapHoi Hayku: wmatepiaau Il BceykpaiHchkoi Hayk.-mpakT. 1HTEpHET-KOHG., (22

tpasHs 2020 p.) Xepcon: IBH3 «XJ1AVY», 2020. C. 84-85].

3.1. IIpouec yrBopeHHs1 OyJIb00UOK 32 YMOB NepPeaAnoCiBHOT iIHOKY IS

HACIHHS OionpenapaTamu

[TosiBa mepmmx Oynb00YOK HA KOPIHHAX POCIHH HAMH BIIMIYAETHCA BXKE Y
¢azy nepmmoro-apyroro tpiigactoro gucta (puc. 3.1, 3.2).

Ix KinbKiCT HA LLOMY eTami He3HauyHa. AJle, Le BiKe BKAa3ye€ Ha aKkTUBHY
JISIBHICTh OakTepii Ta IPOIEC 3aCBOEHHSA JIOCTYMHOTO a3oTy. bynb0oukun
3 SIBJISTIOTHCS IIIBHJIIIC HA POCIIMHAX, HACIHHA SIKAX IEPE] MOCIBOM HE 00poOIsiIn
XIMIYHUMHU TIPOTpyHHHKaMU. Po3Mip Oyab00uoK, iX KUIBKICTH, PO3MIIICHHS Ha
KOPIHHAX POCJIMHH 3JICKHTH BIJI COPTOBUX 0ocoOauBOoCTe. Lle 3a1eKuTh Bia BIPHO
mai0paHux INTaMiB, Ha OCHOBI SKHX, OyJM CTBOpPeH1 poboul OlompemnapaTw.
Koxxamit okpemuii coprt coi, o pi3HOMY pearye Ha 00poOKy Olompernaparam.
Tomy, HaykoBmi (pO3pOOHHWKH) dYACTIlI€ BEAYTh JOCIIIKEHHS COpPTIB Ta

mpemnapariB Ui THX YMOB, J€ TPOBOMATHCA BHBYCHHS COPTiB. EQEeKTUBHICTH
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mpemnapariB - pi3HOMaHITHA. 3apyOikHI Olompemapatd 1HOAI MAalTh OUTBITY

e(heKTHBHICTH. 32 MOCYXH, HABMAKH — iX €()eKTUBHICTH - BIJICYTHS.

Puc. 3.1 HagBHhicTh O0yJb004OK HA KOPIHHSIX POCJAHH COi COPTY
AnTpamurt (¢a3a po3BUTKY POCJNH — MePIIHA-APyruii TpiivacTuii JucT).

UiM 1HTCHCHBHIIIE PO30BHHA KOJIp OynbO0YOK, TIiM BOHH €(EKTHUBHIIIEC

paIoioTh (puc. 3.2).

Puc. 3.2.
EdexTuBHO npaurorodi

Oy Ib00UKH

Bigomo, mo y ¢a3y mo3piBanHa HaciHHS OyIb00YKH 3aKIHIYIOTH CBOIO
JISIBHICTH Ta THHYTh. Konbopu Takux Oyiap0090K B po3pi3i cipi ab0 3€JICHKYBATI.
KinpkicaHuii anam3 copMoBaHux OyIp00U0OK Ta OOMIK iX pO3MIPY TPOBOJMIH Y
dhazy «OyTonizamii». Pesynpratn obmiky npeacrapieHo y tabauin 3.1. BigmoBigna
TEHJICHITIS BiaMIdueHa ¥ 1o Maci Oyabp004oK 3 pocimaM. buikia Mmaca Oyas0090K y

copty AHTparmuT BiamideHa y Bapianti Ne 3 (PuzoGodit) — 0,38 . VY copry
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Anamoc - KUTbKICTh Oyip004uok Oymna Bumioo y BapianTi Ne 2 (Puzotopdin), ane,

BHCOKOIO Oysa maca Oymp00dok - y BapianTi Ne 3 (Pmzobodit) — 0,37 r. V copty

Monapx TakoX BiJIMIUCHA HE3HAa4YHA Maca OyJp0040K 3 MaKCHUMAJIbHAM
nmokasHuKOM y BapianTi Ne 2 (Puzotopdin) — 0,29 1.

Tabnuys 3.1.

KinbkicTs Ta Maca 0y 1b0040K Ha KOPIiHUSIX COT
pi3HHX COpPTIB coi, cepeane 3a 2022-2024 pp.

Bapi . daza OyTOHI3AINi-T0YAaTOK IBITIHHSA
aplaHTH JOCITIAY —
KimbkicTe Maca
OyIb00UOK, T, Oynb00UOK, T
Anmpayum
BapiaaT Ne 1 — 6e3 06poOku 17,8 0,31 £0,02
BapiaaT Ne 2 — Puzotopdin 18,4 0,37 £0,02
BapiaaT Ne 3 — Puzo6odit* 20,2 0,38 £ 0,03
BapiaaT Ne 4 — ®ocdoenTepun 18,7 0,35 £0,01
BapiaaT Ne 5 — biomominma 18,3 0,32+ 0,02
Aoamoc
BapiaaT Ne 1 — 6e3 06poOku 14,3 0,28 £0,01
BapiaaT Ne 2 — Puzotopdin 19,7 0,30 £0,02
BapiaaT Ne 3 — Puzo6odit* 18,0 0,37 £ 0,05
BapiaaT Ne 4 — ®ocdoeHnTepun 16,3 0,30 £0,03
BapiaaT Ne 5 — biomominma 15,8 0,31+ 0,03
Monapx

BapiaaT Ne 1 — 6e3 06poOku 14,3 0,22 £0,01
BapiaaT Ne 2 — Puzotopdin 15,7 0,29 £ 0,02
BapiaaT Ne 3 — Puzo6odit* 15,6 0,27 £ 0,05
BapiaaT Ne 4 — ®ocdoentepun 13,9 0,26 0,03
BapiaaT Ne 5 — biomominma 13,0 0,22+ 0,03

OTXe, y CKOPOCTHIJIOI Ta PAHHBOCTHIIION TPYI CTUTIIOCTI, (hOpMYBaHHS
Oynmb00YOK MOYMHANIOCA paHimie. Y CEPeIHbOCTHUTIIMX COPTIB - MOSBA TMEPIIAX
Oyp00YOK criocTepiranaca B OLTBII Mi3HI CTPOKH.

VY a3y Oyronizamii BCIX BapiaHTax MAOCHIIAY HPOBEACHO BHMIPIOBAHHSA
BHCOTH POCIMH COi Ta MiApaxyHOK Oynp00YOK HA KOpIHHI. Pesymbratm mmx
JOCITHKCHDb HaBEACHO B Tabmwmill 3.2,

AHaji3 BHCOTH POCIHH (CepemHe 3a 3 POKH JOCTIIHKEHB) T03BOJIUB

BCTAHOBHTH JCAKY PIZHHUIIO MDK copTamMu. Bumy BucoTy pociauH y 1o ¢a3y
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PO3BUTKY MaJld BCl COPTH AOCHIAY, /€ BUKOPUCTOBYBaJiM Olompemapard s
00poOku HaciHHA. Tak, MO3WTHBHA PIZHHUI TO COPTY AHTPaNMT CKajga Bij
KOHTPOJIIO (22,5 cM), 3a BUKOpPUCTaHHS Olompenaparis (1o BCiX BapiaHTax) Oyna B
mexax 1,4-2,0 cm, 3a Bucotu 23,9-24.5 cwm.

Tabnuys 3.2
O0J1ik BHCOTH POCJIMH Ta KiJIbKOCTI 0yJI60040K Yy a3y
OyToHizauii coi, 2022-2024 pix

Cepenns KinbkicTs Oymp0090K, IT./POCITUHY
Copr, BapianT BHCOTA 10 poKax
POCJIMH, CM 2022 2023 2024 | cepenHe

Bapiant Ne 1 - 225 232 18,1 12,1 17,8

6e3 06poOku

Bapiant Ne 2 — 245 24.6 17,4 13,2 18.4

PusoTtopdin

Bapiautr Ne 3 — 24,3 24,4 22,9 13,3 20,2
AHTPALNAT | b, 2050 i

Bapiant Ne 4 — 243 24.6 19.6 11,9 18,7

Dochoenrepux

B?PiaHT Ne 5 - 239 249 17,8 12,2 18,3

Biomomun

Bapiaut Ne 1 - 24.0 17,2 13,8 11,9 14,3

6e3 06pobku

Bapiant Ne 2 — 24,8 19,6 26,7 12,8 19,7

PuzoTopdin

Bapiaur Ne 3 — 249 19,4 21.9 12,7 18,0

AZAMOC | b Godir* ’ ’ ’ ’ ’

Bapiant Ne 4 — 24 8 19,6 16,4 12,9 16,3

Dochoenrepux

ngiaHT Ne 5 - 240 19,9 15,4 12,1 15,8

Biomomuun

Bapiant Ne 1 - 25.0 17,2 13,2 12,5 143

6e3 06pobku

Bapiant Ne 2 — 25,3 19,6 14,7 12,8 15,7

Puzoropdin

Bapianr Ne 3 - 254 19,4 14,7 12,7 15,6

Monapx | p,o5odir* ’ ’ ’ ’ ’

Bapiant Ne 4 — 25.1 18,2 10,6 12,9 13,9

Dochoenrepux

B?piaHT Ne 5 - 250 16,9 10,0 12,1 13,0

Biomommn

Cepenne 24,51 20,66 16,88 | 12,54 16,67

HIPg s 0,20 0,6 1,13 0,09 0,50

IIpumitka: Bapiant 1 — Kontpouns, Bapiant 2 — Pusoropdin, Bapiant 3 — Puzobodir,
Bapiant 4 — ®ocdoentepun, Bapiant Ne 5 — bionomiuua
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MakcumanbHa BHUCOTa COPTYy — y BapianTi 3 Puzoropdinom (24,5 cm). ¥V
copty Anmamoc — BianoBigHo, B Mexkax 0,8-0,9 cm, 3a Bucotu 24,8-24.9 cMm; kpim
Bapianty 5 (biomomiiua) — Ha piBHI KOHTPOJO. MakcuMajibHa BHCOTa COPTY
Anamoc — y BapianTi 3 Puzo6oditom (24,9 cm). ¥V copty MoHapx — 3a BUCOTH Y
koHTpomi 25,0 c¢M, mo BaplaHTax IOKa3HWK ckmagaB 25,1-254 cm, 3
MaKCUMaJIbHOIO BHCOTOIO y BapiadTi 3 3 Puzoboditom (25,4 cm). Copt Monapx
BIJIPI3HABCS MAaKCHMAaJIbHOIO BUCOTOKO CEPE BCIX COPTIB.

[To kxinbkocTi OynpOovok 3 pociauau (3a 2022-2024 pp.) BCTaHOBJICHO, O HA
POCIIHHAX COPTY AHTPAIUT BIAMIYEHO BUCOKA KIIBKICTh OyJIb004Y0K y BapiaHTi Ne5
— bionomimmn (24,9 mr.), y kouTpo — 23,2 mr. (2022 pik). ¥V 2023 pori — y copTy
AHTpammT — MakcuMajibHa KUTBKICTh Oyis00u0K Oyina y BapianTi Ne 3 (Puzo6odir)
— 229 mr. 3a xoHTpomo — 18,1 mT. V mocuts mocymmmmBomy 2024 por,
MaKCUMaJIbHa KUTBKICTh Oyip004uok Oyra y BapianTi Ne 3 (Puzo6odit) — 13,3 .
3a KOHTpoo — 12,1 1.

Ane, y cepemHbOMY 3a 3 POKH, ONTUMAJIbHAM BaplaHTOM 3 MaKCHMAJIbHOIO
KUTBKICTIO Oynb00uok OyB BapianT Ne 3 (Puzo6odit) — 20,2 .

VY copry Apamoc — 1O IHIIOMY CIIOCTEpITalid HAKOMHYEeHHS Oynb00uok. Y
2022 pori - BUCOKA KUTBKICTH Oyp0040oK Oyia y BapianTi Ne5 — Biomomimuzg (19,9
mT.), y kKoaTpom — 17,2 mr. ¥ 2023 p. — BiAMIUE€HO 3HAUHE KOJTUBAHHSA MOKA3HUKIB
no Bapiantax — Bia 13,8 (koHTposb) no 26,7 mr. (MakcuMalnpHO y BapianTi Ne 2 —
Puzoropdin). ¥V cknagaomy 2024 p. — moka3HHUK KUTbKOCTI Oynh00YOK y BapiaHTaX
OyB BupiBHsSHUN. 3a kKoHTpOtO 11,9 mT., BapianTi Ne 4 — docdoenTeprn, mokasas
MaKCUMaJIbHY KUIBKICTh Oynap0ouok — 12,9 mT. B cepeanromy, 3a 3 poku
BUBUCHHA, TO COPTY AJamMoc, ONTHMaJibHAUM BHABWBCA BapianT Ne 2 —
Puzoropdin, - mokazuuk 19,7 mr./pocnuny.

Y copry Monapx — cepenHI TOKA3HWKHA 3a 3 POKHM BHUBUCHHS, OyiIn
miHIManbHl (14,3-15,7 1mT.) B MOpPIBHAHHI 3 IHIIUMHU copTamu. [lpuymHOO €
0COOJIMBOCTI COPTY, - COPT CTBOPEHWH ajia yMOB 3pomieHHA. Tak, y 2022 p. -
BHACOKa KUTBKICTh OynmbOodok Oyna y Bapianti Ne2 — Puzoropdia (19,6 mr.), y

KOHTPOJ1 — 17,2 mir. Y 2023 p. — TakoK BIAMIYEHO 3HAYHE KOJMBAHHS MTOKA3HUKIB



39
no BapianTax — Big 10,0 (BapiaaT Ne 5 — biomominua) a0 14,7 mT. (MakCUMaIbHO Y
BapianTi Ne 2 1 3). Ane, y mocynumBomy 2024 por, mei cCOpT MmoKaszaB rapHi
PE3yNIbTaTH. PIBEHD KIJILKOCTI Oyimh00uok OyB B Mexax 12,1-12,9 mr./pocnuny, 3a
MakcuMabHuM BapianToM Ne 4 (Docdoentepun) — 12,9 .
Takum yuHOM, B CEPEAHBOMY 32 POKH JOCIIIKEHb, BCTAHOBIICHO, IO IS
COpPTy AHTpAIUT, ONITUMAJILHAM BapIaHTOM 3a KUTBKICTIO Oyih004oK OyB BapiaHT
Ne 3 — Gionpemapar Puzobodit; mist copty Amamoc — Bapiadt Ne 2 — PuzoTopdin;

utst copty Monapx — Bapiant Ne 2 — Puzoropdin.

3.2. OcobnuBoCTI Ail OionpenapaTiB HA (pOPMYBaAHHA
Mop¢0-0i010TIYHUX Ta KIJIBKICHHX MOKA3HUKIB COT

OcoONMMBOCTI  KOXKHOTO COPTY COi JIO3BOJISIOTh BH3HAUMTH KIUIBKICHI
MOKAa3HWKW T Ji€l0 OKpeMmux OlompemapaTis. Anam3 Mopgo-010J0TTIHAX
MOKA3HMKIB POCIIMH COi PI3HUX COPTIB MpeAcTaBiieHl y Tadm. 3.3, 3.4.

Tabnuys 3.3.
Bnuus aii OionpenapatiB Ha ¢gopmyBaHHS MOpP¢0-0i010riYHUX

noka3Hukis, 2022-2024 pp.

. Kinbkicts Maca 1000 mT. HaCIHUH, T O POKAX
CxoxicTh . .
Copr, sapianT HOMbOEA, 6006i8/1 (mo Ta/ micyst 30MpaHHS BPOIKALO )
o pOCIUHY, 2022 2023 2024 | cepenHe
IIIT.

Bapiaatr Ne 1 — 88 33 140/143% | 143/148 | 143/131 | 142/141

6e3 06pobku

Bapiaatr Ne 2 — 92 35 144/143 | 143/149 | 149/133 | 145/142

PusoTtopodin

Bapiant Ne 3 — 91 33 141/143 | 143/150 | 150/138 | 145/144

AHTpauuT )

Puzobodit

Bapiant Ne 4 — 91 34 143/145 | 145/147 | 147/135 | 145/142

DochoeHTepux

Bapiant Ne 5 — 90 33 140/141 | 141/143 | 143/132 | 142/139

Bionmominuxn

Bapiaatr Ne 1 — 89 36 160/173 | 173/178 | 178/151 | 174/167

6e3 06pobku

Bapiantr Ne 2 — 93 38 164/163 | 163/189 | 189/153 | 172/168
Azamoc PusoTtopodin

Bapiant Ne 3 — 91 36 141/143 | 143/150 | 150/138 | 145/144

Puzobodit*

Bapiant Ne 4 — 92 37 143/145 | 145/147 | 147/135 | 145/142

Dochoenrepux
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Bapiant Ne 5 — 93 37 140/141 | 141/143 | 143/132 | 141/139

Bionmominun

Bapiant Ne 1 — 86 30 134/135 | 132/136 | 123/122 | 130/131

6e3 06pobku

Bapiant Ne 2 — 90 31 136/137 | 137/139 | 122/119 | 132/132

PusoTtopdin

Bapiant Ne 3 — 88 30 137/137 | 138/137 | 123/120 | 133/131
Monapx .

Puzobodit*

Bapiant Ne 4 — 87 33 136/132 | 134/133 | 121/118 | 130/129

Dochoenrepur

Bapiant Ne 5 — 89 30 132/137 | 133/133 | 118/115 | 128/128

Biomominun

Cepenne 90 33,7

HIPo s 0,5 0,6

IIpumiTka*- maca 1000 mT. HaciHuH mnepex ciBOoro/ maca 1000 T, HACiHMH micys
30MpaHHs BPOXKAIO

Tak, 3a nocynunBux ymoB 2024 poKy — NOKa3HUKH 3MEHITUINCSA MaOyTh y 2
pasu. 3a manumu Tabmuil 3.3, mobOBA CXOXKICTh HACIHHS cOpTy AHTpamuT Oyia
B Mexax 88-92%, 3 MakcMMallbHUM TOKa3HWKOM y BapianTi 2 (Puszoropdin). ¥V
copty Anmamoc — BIAOBITHO, 89-93%, 3 MakCUMAaIbHOIO CXOXKICTIO — BapianTt Ne 2
15— 93%. Coptr Monapx — B ymoBax [loaTaBImmpHM, MOKa3aB: rapHa CXOXICTh Y
BapianTi 2 (Pm3otopdin) — 90%.

Kinpkicte 60618 3 1 pocomam — B mexax 30-38 mr./pocauny. YV copty
AHTpammT — MakcuMajbHO y BapianTi 2 (Puzoropdin) — 35 mr. ¥V copty Anamoc —
Takox, BapianT Ne2. Copt MoHnapx mokasas rapHuii pe3yiabTar y BapianTi Ne 4 —
®ocdoenrepun 33 mtT/pocuny.

Maca 1000 mr. HaciHWH (HOBOTO BpOXKAK) B CEPEAHBOMY 32 POKH
JOCIHKEeHB, Oya B Mexkax 128-168 r. MakcumanbH1 TOKa3HUKA Y COPTY A 1aMoc
cnioctepiraim y BapiaaTi 2 — (Puszotopdin). MiniManbHi mokazHuku Oynu y 2024
pomi Ta y copry MoHnapx. MakcumanbHi nokasHuka Macu 1000 mr. HaciHWH
cnoctrepiraym 'y 2023 porti. KpiM TOro, paHHBOCTHTIIA Tpyna COPTIB COi OUTHII
e(heKTHBHO BUKOPUCTOBYE PHU3001alibHy cucTeMy. bakrepii 37aTHI amanTyBaTHCS
10 HecnpusTImBUX yMmMoB TpyHTy (pH 4,7-5,5). Pocnwuu, mpm onTUMaIbHUX
arpoTEXHOJIOTISAX CAaMOTYXKH MOXYTh OopoTucsa 3 Oyp’sHamu, 0€3 J0JaTKOBOTO

BHCCCHHS TepOIMuaiB, MO Yy KIHIIEBOMY pe3yJbTaTl BIUIMBAE HA PIBCHb
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BPOKAWHOCT! KyabTypu. Takum umHOM, 0OpoOKa HACIHHS COI TIEPEa MOCIBOM IO

PI3HOMY OKa3y€e BIUIMB Ha TOJIOBHI O3HAKH COPTIB Ta Ma€ OKPEMi OCOOIMBOCTI.

3.3. Ypo:kaiiHicTh Ta AKiCHI MOKA3HUKHU HACIHHA COT

[Toka3Huk ypoOKaWHOCTI COPTIB COi € KIHIICBUM MPOAYKTOM. 3a Tepion
BereTalii KyJbTypH, Ha 1i pICT Ta PO3BHTOK OKa3yIOTh BILIUB 0araTo YWHHHMKIB.
Cepen HUX: AKICTH MMOCIBHOT'O MaTepiay, 0COOIUBOCTI COPTY, MMOKa3HUKH IPYHTY,
BIJIMTOBIJHI €JIEMEHTH TEXHOJIOT1i BHUPOIIYBaHHS, TOTOAHI yMOBH Ta IHIII.
AHaizyroun oTpuMaHi yposkaiiHi mgafi (tadn. 3.4) mMokHa MOOAUWTH TIOTCHINIAN
KOJKHOTO COPTYy Ta MOro oOcoOIMBOCTI IO BIJZHOMICHHIO J0 OKPEMHX
Oiompenaparis.

Tabnuys 3.4

YpoxaiiHicTh 3epHa coi (T/ra) 3a IHOKYJISLIT HACIHHS 010J10TTYHUMU
npenaparamu nepesa cisooro, 2022-2024 pp.)

. . SkicThb
YposkaiiHicTb 3epHa coi (1/Ta) .
HACIHHSI,
Copr, BapiaHT 10 poKax % (cepesHe)
2022 | 2023 | 2024 |cepemns| OUIOK | *XHUP
Bapiaut Ne 1 — 6e3 06poOku 2.0 2.4 1,8 2,1 38,7 21
Bapiant Ne 2 — Pusortopdin 2,4 2,6 1,9 2,3 38,9 23
Anrtparur | Bapiant Ne 3 — Puzobodit 2,4 2,6 1,7 2,2 39,5 23
Bapiaut Ne 4 — @ochoentepun | 2,2 2,2 1,5 2,0 38,6 22
Bapiaut Ne 5 — biononiua 2.3 2.3 1,7 2,1 382 21
Bapiant Ne 1 — 6e3 06poOku 2,6 2.7 2.0 2,1 38,8 22
Bapiant Ne 2 — Pusortopdin 2.8 2.9 2.2 2,6 38,9 23
Anamoc | BapianT Ne 3 — Puzobodit* 2.8 2.9 2,2 2,6 38.5 22
Bapiant Ne 4 — @ochoenrepun | 2,7 2,6 2,1 2,5 37.9 21
Bapiaut Ne 5 — biononiua 2.5 2.4 1,8 2,2 382 22
Bapiaut Ne 1 — 6e3 06poOku 1,7 2,2 1,4 1,8 37.1 22
Bapiant Ne 2 — Puzoropdin 1,8 2,3 1,5 1,9 37,3 23
Momnapx | BapiauTt Ne 3 — Puzobodit* 1,6 2.3 1,6 1,8 37,5 22
Bapiant Ne 4 — @ochoentepun | 1,5 2,2 1,3 1,7 37,3 21
Bapiaut Ne 5 — biononiua 1,3 2.3 1,5 1,7 37.0 22
Cepenne 2,18 | 2,46 1,75 2,1 38,16 | 22,0
HIPg 5 0,1 0,06 | 007 0,07 0,14 | 0,14

AHani3 oTpuMaHUX BpokaWHWX naHux (Tabn. 3.4) mokazas, mo y 2022 p. ix
piBeHb OyB y Mexkax 1,3-2.8 t/ra. ¥V 2023 p. (maiibuipm cipuatiausmii) — 2,2-2,9 1/ra.

V¥ 2024 p. (mocuTh MocylUIIMBU), 1IeH Moka3HUK OyB B Mexkax 1,3-2.2 1/ra. Cepenni
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MOKAa3HUKW BPOXAWHOCTI OyjWM HACTymHI:  MaKCHMaJIbHUN BpOXKad MO COPTY
Antparut — y BapianTi Ne 2 (Puzoropdin) — 2,3 1/ra; y copty Amamoc, BiITOBITHO,
y BapiaaTi Ne 2 1 3 — 2.6 1/ra; y copry Monapx - Bapiant Ne 2 (Puzortopdin) — 1,9
T/ra. BMmicT 61Ky, o coprax konwmBaBcsa B Mexax 37,0-39.5% (MakcumanbpHO Yy
copty AnTtpanut, BapianT Ne 3 — Puzobodit — 39,5%). V copry Amamoc — rapHi
pesynbrati TokazaB BapianT Ne 2 (Puzotopdin) — 38,9%. Huspkmii BMICT OUIKY
BIIMIYEHO y copTy MoHapx, ¢ MaKCHMaJlbHWUN MOKa3HWK OyB Ha piBHI — 37,5%.
BwmicT xupy B HaciHHI coi KojuBaBcs B Mexax 21-23%. MakcumanbHui MMOKa3HUK
OyB y BCiX copTiB ogHaKkoBHil — 23%. Ase, y copTy AHTparuT, 1ie Bapianta Ne 2 1 3;
y copty Anamoc — BapianT Ne 2 (Puzoropdin), a y copty MoHapx — Takox — BapiaHT
Ne 2 (Puzotopdin).

Taxkum YMHOM, BHCOKI ITOKa3HUKH BPOKAWMHOCTI OTPUMAHO Y COPTIB 3 00pOOKOIO
pi3HMME OlompenapaTamMu: y copTiB AnTpamut 1 Monapx - Bapiaut Ne 2
(PuzoTopdin);, y copry Amamoc - Bapianta Ne 2 1 3 (BiamosigHo, Pm3otopdin Ta
Puzobodir).

AJre, BU3HAUCHA SKICTh HACIHHS y COPTIB Oyna 1HIma. Y copTy AHTpAIUT — 1€
BapianTa Ne 2 1 3 (BianosiaHo, Pu3otopdin ta Puzobodit). ¥ copty Amamoc — nwuiie
BapianT Ne 2 - 3 Puzotopdinom. Coptr Monapx mokaszas rapHy sSKicTh — OUTOK - Ne 3
— Puzo6odit, a xwup - Bapiant Ne 2 (Puzoropdin).

Tomy, MoxHa 3p0OUTH BUCHOBOK TIPO MO3UTHBHY 10 O10MpemnapariB Ha PICT Ta
po3BUTOK pocauH. KoxHWii 3 BHBUAEMHX COPTIB TMO-PI3HOMY pearyBaB Ha
nepeanociBHy 00poOky HaciHHs coi. Jlani 3a 2022-2024 pp. mokazann HEOOXITHICTh
MPOJIOBKYBATH BUBYATH COPTOBI OCOOJIMBOCTI COi Ta iX PEaKIiio Ha MEPEANOCIBHY
THOKYJISIIIO HACIHHSA PI3HUMHU OlompenapaTamMu. Y 3ajeXHOCTI BiJ TIOTOJHUX YMOB
POKy, a 1Me OAWH 13 HalBaxmMBIMUX (HaKTOPIB, SKWA Ma€ CYTTEBHH BIUIMB Ha
MPOAYKTHBHICTh 1 SKICTh HACIHHS COi, Mel 3axXii — € BaXIWBHH B CY4YaCHHUX
TEXHOJIOTIYHUX TIPOIlecaxX 3 BHPOIIYBAHHS COi KyJbTYpHOI. A TmepeanociBHa
THOKYJIAIIS HACIHHA cOi OlompemaparaMu € BEbMH €()EKTHBHUM Ta C€KOJOTIUHAM

3acO00M TIIBUIIICHHS YPOKaI0.
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BucHoBku

1. BcranoBneno, mo mepeanociBHa oO0poOka HACIHHA OlompenapaTaMu
MIABUIIY€ 3arajbHAN MTOKa3HUK BPOKAWHOCTI COT KyJIbTYPHOT.

2. binpma maca O6ynp0090K y cCOpTy AHTpamuT BiaMidueHa y BapianTi Ne 3
(Puzob6odit) — 0,38 . ¥V coptiB Amamoc it MoHnapx - KiibKicTh Oyip004ok Oyia
BUMIO0 y BapiaaTi Ne 2 (Puzotopdin).

3. BcranosneHo, 1m0 BUCOTa POCIHH 30UTHITTHIIACS B TIOPIBHSIHHI 3 KOHTPOJIEM
(22,5 cm) y copry Antparmt Ha 1,4-2,0 cMm. ¥V copty Anamoc — BIITOBITHO, - HA
0,8-0,9 cm. MakcumanbHa BHCOTa cOpTy Amamoc — y BapiaHTi 3 Puzo6oditom
(24,9 cm). Y copry Monapx — 3a BHUCOTH Yy KOHTpoii 25,0 cMm, mo BapiaHTax
MOKa3HUK ckiaafas 25,1-25,4 cMm, 3 MakcuManbHOIO - y BapiadTi 3 3 Pu3oboditom
(25,4 cm). Copt MoHapx BiIPi3HIBCSA MAaKCHMAJTBHOIO BHCOTOIO CEPEN BC1X COPTIB.

4. Ha pocimmHaxX copTy AHTpPAIUT BIAMIYECHO BHCOKA KUIBKICTh OyJIBOOUYOK Y
BapianTi Ne5 — bionominun (24,9 mr.). ¥ 2023 pomi — y copry AHTpamuT —
MaKCUMaJIbHa KUTBKICTh Oyip004uok Oyra y BapianTi Ne 3 (Puzobodit) — 22,9 mir.
3a koHTpodto — 18,1 mT. V mocuts mocymmuBomy 2024 porr, MakcuMmajbHa
KUTbKICTH Oynb00uok Oyna y BapianTti Ne 3 (Puzo6odit) — 13,3 mr. 3a KOHTPOJIIO —
12,1 mr. Ane, y cepenHboMy 3a 3 PpOKH, ONTHMAIGHWM BaplaHTOM 3
MaKCUMAaJTbHOIO KITBKICTIO Oyb00uok OyB BapianT Ne 3 (Puzobodit) — 20,2 mir. ¥
copty Anamoc —y 2022 poiri - BHUCOKaA KUTBKICTh Oynmb004uok Oyna y BapianTi NoS
— bionomimun (19,9 mit.), y 2023 p. — BigMiueHO 3HAYHE KOJIMBAHHS MTOKA3HUKIB TIO
BapiaHTax — BiA 13,8 (koHTponb) mo 26,7 mT. (MakcuManbHO y BapiaHTi Ne 2 —
Puzoropdin). ¥V cknagaomy 2024 p. — moka3HHUK KUTbKOCTI OyJIh00YOK y BapiaHTax
Oy BupiBHAHWA. TakuM UYHHOM, B CEPEAHBOMY 3a POKH JOCIIIKCHD,
BCTAHOBJICHO, IMO JISI COPTY AHTpPAIIUT, ONTHMAJbHHM BapiaHTOM 3a KUIBKICTIO
Oyns0ouok Oy BapianT Ne 3 — Oiompemapar Puzobodir; mis copry Amamoc —
BapianT Ne 2 — Puzotopdin; mus copry Monapx — Bapiant Ne 2 — Puzotopdis.

5. IlonpoBa CXOXICTh HACIHHA COPTY AHTparuT Oyna B mexax 88-92%, 3
MaKCUMaJIbHAM TIOKa3HWKOM Yy Bapiadti 2 (Pusortopdin). ¥V copty Amamoc —

BiAMOB1AHO, 89-93%, 3 MakcuManbHOIO cx0xkicTiO — Bapiant Ne 215 — 93%. Copr
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Monapx — B ymoBax [lonTaBmuHu, Mmoka3aB rapHy CXOXKICTh y  BapiadTi 2
(PuzoTtopdin) — 90%.

6. Kinbkicts 60018 3 1 pocnuan — Oyna B Mmexax 30-38 mir./pocnuny. Y copty
AHTpammT — MakcuMajbHO y BapianTi 2 (Puzoropdin) — 35 mr. ¥V copty Anamoc —
Takox, BapianT Ne2. Copt MoHapx moka3as rapHuil pe3yibpTaT y Bapianti Ne 4 —
®ocdoenrepun 33 mT/pociuny.

7. Maca 1000 mT. HaciHWH (HOBOTO BPOXAID) B CEPEAHHOMY 3a POKH
JOCIHKEHB, Oyna B Mexkax 128-168 r. MakcumabH1 TOKa3HUKH Yy COPTY Anamoc
cnioctepiraim y BapiaaTi 2 — (Puzotopdin). Makcumanpai mokazauku macu 1000
IIT. HACIHUH crioctepirany y 2023 pori.

8. Bpoxaitraicts y 2022 p. Oyna Ha piBHi 1,3-2.8 1/ra. ¥V 2023 p. (HaitOuUTHII
cnpusTivBwin) — 2,2-2.9 1/ra. Y 2024 p. (A0CUTh IOCYIIUTUBUHN), TI€H TTOKA3HUK OYB
B Mexkax 1,3-2,2 t1/ra. CepemHl MOKa3HMKHA BPOXKAWHOCTI Oyl HACTYIIHI:
MaKCUMaJIbHHAI BpOkai mo copty AHTparnut — y BapianTti Ne 2 (Puzoropdin) — 2,3
T/ra; y copTy Amamoc, BiAnoBiaHO, y BapianTi Ne 2 13 — 2,6 1/ra; y copty Monapx
- apianaT Ne 2 (Puzotopdin) — 1,9 1/ra.

9. Bumict 6inky, mo coprax konuBaBcsa B Mmexax 37,0-39,5% (makcumanabHO Y
copty Antpanur, BapianT Ne 3 — Puzobodit — 39,5%). V copty Amamoc — rapHi
pesynbprati Tokaszas BapiaHT Ne 2 (Pusotopdin) — 38,9%. Huzbkumii BmicT OiTKy
BIIMIYEHO y copTy MoHapX, A¢ MakCUMajbHUN MOKa3HUK OyB Ha piBHI — 37,5%.
Bwmicr sxupy B HaciHHI coi KonuBaBcs B Mexkax 21-23%. MakcumanbHUM MOKa3HUK
OyB y BCiX copTiB ogHakoBui — 23%. Ane, y copTy AHTpanur, me Bapianta Ne 2 i
3; y copry Amamoc — BapianT Ne 2 (Puzoropdin), a y copty MoHapx — Takox —
BapianT Ne 2 (PuzoTtopdin).

BceranoBeHi BHCOKI TOKa3HUKHA BPOXKAWMHOCTI: y copTiB AHTpanut 1 MoHapx
- BapianT Ne 2 (Puzotopdin); y copty Amamoc - Bapianta Ne 2 i 3 (BiAMOBIAHO,
Puzoropdin ta Puzobodit). Busnauena skicte HaciHHA Oyma 1Hma. Y copry
AmnTparmut — Bapianta Ne 2 1 3 (Biamosigao, Puzotopdin ta Puzobodir). ¥V copry
Anamoc — ymme BapianT Ne 2 - 3 Pusotopdinom. Copt Monapx mokazas rapHy

AKICTh — O110K - Ne 3 — Puzo6odiT, a xmp - Bapiaat Ne 2 (Puzotopdin).
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PO3JILI 4

EKOHOMIYHA E®EKTUBHICTH BUPOIIIYBAHHS COI

BaxmiBoro 3a/1auer0 pOCIIMHAAIITBA € TIHIBUIICHAA e(PeKTUBHOCTI BUPOOHHUIITBA
coi. B Vkpaini rapai yMOBH Aj1s1 BHUPOIYBAHHS BITUM3HSIHHAX BHCOKOTPOIYKTHBHHX
coptiB coi. Hamm coptm HI SiIK HE MOCTYHalOThCS copTaMm 3apyOiukHUM. OCHOBHOI
MMOKAa3HUK BHPOOHHUIITBA — HOTO €(DEKTUBHICTD, IKHH BiAoOpaxae 110 00 €KTUBHHAX
€KOHOMIYHHMX 3aKOHIB. | TakoX BUABIAETHCS B TMPAKTHUYHOI PE3YIBTATHBHOCTI
rociogapctBa. Ha cywacHOMy eTami PO3BHUTKY CUTBCBKOTO TOCIOJApPCTBA
CTaBUTHCA  3aBAAHHS  BOPOBADKEHHA Yy  BUPOOHHUIITBO  TPOTPECHBHUX
pecypco30epiralounx  TEXHOJOTIM  BHPOIIYBAaHHS  CUIBCHKOTOCIOJAPCHKHX
KybTyp. Bonu 3a6€3meuyioTh Ipy MIHIMAJIFHUX 3aTpaTax €HEPropecypciB BUCOKY
iX mpuOYTKOBICTH 1 HU3BKY COOIBAPTICTH MpOAYyKIii [56-57].

JIsis TpoBEICHHST €KOHOMIYHOI OIIHKH €(PEKTUBHOCTI CHCTEM 3eMJIepOOCTBa
HEOOXITHO B TIEPITY YEPry BW3HAUUTH BaApTICTh BPOXKAIO 3 OJHOTO TEKTapa,
co0IBapTICTh OJHOI'O IICHTHEpPa, NPHOYTOK 3 T'eKTapa, ¥ Ha OCHOBI ITUX JaHUX,
peHTabenpHICTh BUpOIieHoT mpoaykiii [58-59]. 1li pospaxyHku marOTh YITKY
KapTUHY BUTOU UM 30MTKOBOCTI TAHOT CUCTEMH.

PospaxyHku ekoHOMIYHOT €(PEKTHBHOCTI TPOBOIUMO B TaK1H MOCITIIOBHOCTI:
BpOKaWHICTh 3 | Ta; BapTICTh BayoBOi mpoaykiti 3 1 ra, rpH.; BuTpaty Ha 1 Ta,
IPH., BUTPATH Tpami Ha | ra, JOAWHO - TOAWH, COOIBAPTICTh MPOMYKIN, TPH.;
yucTuii goxia 3 1 ra, rpH.; piBeHb peHtadenpbHocTl. CobiBapTicTh 1 1 mpoayKini
BA3HAYAIOTH MUISIXOM JIIJICHHS 3arajbHO1 CyMH 3aTpaT Ha BUPOITYBAaHHS MPOTYKIII1
Ha KUTBKICTH (YPOKalHICTh, T/Ta ) oAep:kanoi npoaykiti [60].

[TpubyTOoK — 11e PIZHUIA MK BHPYYKOIO 1 BCIMa BUPOOHWUMMH 3aTPATAMH.
ABnsie cobor0 ogHE 3 OCHOBHUX Kepena ¢opMmyBaHHS (DIHAHCOBUX PECYPCIB
mianpueMcTBa Ta ¢opMyBaHHA (DOHJIB TPOIIOBHX KOIMTIB TianmpueMcTBa. Ha
OTIepaIliiHy MisUTbHICTh BHUKOPUCTOBYEThCS Onm3bko 95 % mpubyrtky. [lpm

PO3PaxXyHKy €KOHOMIYHOI €()EKTUBHOCTI BHUPOIIYBAaHHS PI3HUX 3a CTHUTIICTIO
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COPTIB COi MU BUKOPHUCTOBYBAJIM IIHA HA HACIHHSA, 3€PHO, TOOpMBa, OIIaTy Tpaii,
npaiicu ¢ipM BUPOOHUKIB BIAMOBIAHOT mpoaykiii (2023 p.).

[Tix piBHEM peHTAOEITHHOCTI PO3YMIIOTH MPOICHTHE BITHOIIECHHS MPHUOYTKY
JI0 CyMH MaTepilajIbHAX 1 TPONIOBUX 3aTPaT, KU 00UHUCITIOETHCS 32 (POPMYJIIOIO:

P= = *100%,

w |

ne Pp — piBenb penradensHocTi; [1 — mpubyTok; 3 — 3arpaTu.

JIitst Takux po3paxyHKIB HeoOX1qHA Taka 1H(OPMAITIS
-(hakTHYH1 IIHK peaTi3alili TPOaYKIlli; ~-TEXHOJIOTIYHA KapTa BUPOIYBAaHHA COi Ha
3epHO; - HOPMATHUBH 3aTpaT HAa BUPOOHWIITBO MPOAYKIIi, Kl BUKOPHUCTAHI MPH
CKJIaJaHH]1 TEXHOJIOTTIYHOI KapTH.

[Tpuknan po3paxyHKy €KOHOMIUHOI €(EeKTHBHOCTI MO COPTY AHmpauum,
AKUL NOKA3A6 MAKCUMATbHUT 8podcati y eapianmi No2 (Puzoropdin) — 2,3 m/ea:
Co6iBapTicTh Ha 1 11 BHU3HAUAETHCA TUIAXOM JUICHHA MPSAMUX 3aTpaT Ha
ypoxaitHicTs 3 1 ra.

12400 rpH. / 2,3 t/ra = 5391,3 rpH.

Bapricte BamoBoi mpoaykmii Ha 1 ra BH3HAUAIOTH MIISXOM MHOXCHHS
yPOXaWHOCTI — KUTBKOCTI IIEHTHEPIB sIKI 310paHi 3 OAHOTO TeKTapa IMOJis Ha IIHY
peamizamii 1 1.

2,3 t/ra x 12000 rpa. = 27600,0 TpH.

UucTuii 10X11 BUBHAYAETHCS K PISHUIT MK BAPTICTIO BAJIOBOI MPOAYKIIi 3 1
ra Ta 3araJlLHAIMHA BUPOOHWUMMH 3aTPATAMHU:

27600,0 rpa. — 12400 = 15200 rpH.

PiBeHs peHTAaOENBHOCTI BU3HAUYAETHCSA SK BIAHOIIEHHS UYHUCTOTO JTOXOAY O
BUPOOHMYMX 3aTpaT Ha | ra ta nepemHoxxkennm Ha 100%

15200 rpu. / 12400 rpH. x 100% =126,7 %

Bci po3paxyHKH sSKi MU IIPOBOAMMO 3amucyeMo B Tadbmumo. Jlani Tadbmwmmi 4.1
Mo BIUIMBY OlompemnapariB Ha BPOXAWHICTH COi, MOKa3yloTh, IO camMa BHUCOKA
peHTabenbHICTh COPTy coi Amamoc Oyma mpu BposkainocTi 2,6 1/ra — 151,6%, y
Bapiantax Ne2 1 3, BignmoBigHo mnpemnapatd Puszoropdin ta Puzobodir. Coptn

Amntparmut Ta Monapx — y BapianTi Ne2 3 perrabenbHicTio 126,7 Ta 83,9%.
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Tabnuys 4.1

IToxa3HUKH PO3PaXyHKyY eKOHOMIYHOT e(peKTHBHOCTI BUPOIIYBAHHS CO1
COpPTY AHTpaUMT 32 00poOKH HACIHHSI OiomperiapaTaMu

(cepenne 3a 2022-2024 pp.)

< = < — — N
\:n g . :E)" % E g E = 'F:n
5 |2 B |2 |Es ke8¢
BapianTtu E ol I ,5 a ‘g § SE|E 5 | B4
< T =l 5 2 2 g B 2a | &8
c |8 7|5 |EE|E |8°| &
& |& |& |fE |5 |© 8
Bapiant Ne 1 — | 2.1 12000 | 12000 | 25200 | 13200 | 5714,3 110
6e3 0Opobku
Bapiant Ne 2 — | 2,3 12400 | 12000 | 27600 | 15200 | 5391,3 | 126,7
Pusortopdin
Bapiant Ne 3 — | 22 12400 | 12000 | 26400 | 14000 | 5636,4 | 1129
AHTpauuT )
Puzobodit
Bapiant Ne 4 — | 20 12300 | 12000 | 24000 | 11700 | 6150,0| 95,1
Docdoenrepun
Bapiant Ne 5 — | 2.1 12300 | 12000 | 25200 | 12900 | 5857,1 | 104,9
Bionmominun
Bapiant Ne 1 — | 2.1 12000 | 12000 | 25200 | 13200 | 5714,3 110
6e3 06pobku
Bapiant Ne 2 — | 2,6 12400 | 12000 | 31200 | 18800 | 4769,2 | 151,6
PusoTtopdin
Bapiant Ne 3 — | 2,6 12400 | 12000 | 31200 | 18800 | 4769,2 | 151,6
Anamoc )
Puzobodit*
Bapiant Ne 4 — | 25 12300 | 12000 | 30000 | 17700 | 4920,0 | 143,9
DochoeHnrepux
Bapiant Ne 5 — | 22 12300 | 12000 | 26400 | 14100 | 5590,9 | 114,6
Bionmominun
Bapiant Ne 1 —| 1,8 12000 | 12000 | 21600 | 9600 | 6666,7 | 80,0
6e3 0Opobku
Bapiant Ne 2 — | 1,9 12400 | 12000 | 22800 | 10400 | 6526,3 | 83,9
PusoTtopodin
Bapiant Ne 3 —| 1,8 12400 | 12000 | 21600 | 9200 | 6888,9 | 74,2
Monapx .
Puzobodit*
Bapiant Ne 4 — | 1,7 12300 | 12000 | 20400 | 8100 | 7235,3| 65,8
Dochoenrepux
Bapiant Ne 5 — | 1,7 12300 | 12000 | 20400 | 8100 | 7235,3| 65,8
Bionmominun
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PO3JILI 5
EKOJIOTTYHA EKCIIEPTU3A

Jlep>kaBHY €KOJIOTIYHY €KCTEePTHU3Y MPOBOAWTH BIAMOBIIHE MIHICTEPCTBO.
Opi€eHTYETHCA TICH HANPSAM HacaMIIepe/] Ha MUPOKE 3aCTOCYBAHHS €KOJIOTTUHUX Ta
0€3B1 X0 THUX TEXHOJIOTIH, AK1 CIpsIMOBaH1 Ha parioHaTbHE
MpUPOIOKOpUCTYBaHHA. 11 (yHKII BHKOHYIOTHCSA CHEIIAJTBHHMH MiAPO3ALIaMHA
MIHICTEPCTBA.

[la exoyoriuHAa EKCIEPTH3a MPOBOJWUTHCS 3 METOK ONTHMAIBHOTO Ta
PaIllOHAJILHOT'O0 BHKOPHMCTAHHS NPHPOIHUX PECypCiB, 3a0e3MeUeHHS €KOJIOTTYHOI
0e3neKn KUTTEMSIILHOCTI JIOAUHU [61-62]. 3akoH, B AKOMY TOBOPHTHCS PO
OXOPOHY HABKOJHMIITHBOTO CEPEAOBHINA, BH3HAYAE TIPABOBI, CKOHOMIYHI Ta
COINaJibHI OCHOBM OpTaHi3aIli iHTepecax JjroacTea [61]. JlomoBHEHHS Ta 3MIHU 10
HBOTO € OCHOBOIO /T MPUHAHATTA Y 1995 porni — mojoxkeHHs e BEACThCS Piub MPO
€KOJIOTIUHY eKcepTH3y [63].

Ile 3akoHOMAaBCTBO (OXOpPOHA HABKOJHUIMTHHOTO TPHPOJIHOTO CEPEIOBHUINA)
PETYIIOE TOJIOBHI BIAHOCHHM (OXOPOHA, BUKOPUCTAHHSA 1 BIATBOPEHHS TPUPOIHUX
pecypciB, 3a0e3leucHHS EKOJIOTTYHOI O€3MeKd, IONEPe/HKEHHS 1 JIKBlAaIis
HETaTWBHOTO BIUIMBY TOCMOAApYOi) Ta 1HMIOI MISUTBHOCTI HA HABKOJMIITHE
CepenoBuIle, 3a0e3MeUeHHsT TPHUPOJIHUX PECYPCiB, TEHETUYHOTO (POHIY KMBOI
MPUPOIH, YHIKATBHIX TEPUTOPIH 1 MPUPOTHUX 00'€KTIB.

ATpOBHPOOHUIITBO TICHO 1 HEPO3PUBHO TIOB A3aHE 3 3E€MJICIO, fAKa €
TOJIOBHUM 3acO00M BUPOOHUIITBA, 3 BOAHWUM 1 TIOBITPSIHUM CEPEIOBHUIIEM Ta
KJIIMaTHIHUMU ymMoBamH [61].

EdextuBHe BemeHHS CUIBCHKOTOCIIOAAPCHKOTO BHPOOHWIITBA B YMOBAaxX
rocrogapcTBa 00OB'SI3KOBO TPHW3BOAWTH JI0 TOTIPIIEHHS E€KOJIOTTYHOTO CTaHy
HABKOJIUTITHHOTO TPHUPOHOTO CEPEMOBHINA, 1€ HacaMIiepea. 3a0pyaHIOE BOJHE,
MOBITPSTHE CEPEIOBUIIIE, a TAKOXK MOPYIIYE IPYHT, BHACIIIOK HEAOCTATHHO BIPHOTO

00poOITKY, 3SMUBAHHS 1 BUBITPIOBAHHA IMMOBEPXHEBOTO POAIOYOTO IIAPY.
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BupoOauiTBo coi Ha Hamry AyMKy CHOpHS€ TIABUIICHHIO MPOIYKTHBHOCTI
MOJTIB, ajiec ¥ moripirye (iToCaHITapHWI CTaH TOCIBIB - CIPHUSE PO3BUTKY 1
PO3MOBCIO/DKEHHIO IIKITHUKIB, XBOpoO Ta Oyp'sHiB. )i 3axmcTy BpOXKAIO BIJ
ITKIJUTABUX OPTaHI3MIB IMHAPOKO 3aCTOCOBYIOTHCS XIMIuHI mpemnapatH. Lle Beme mo
3a0pyTHEHHA HABKOJMIIMHBOTO  CEPEAOBHINA Ta MPOAYKII TOKCHUYHUMH
peuoBuHamMu. TOKCHYHICTB LMX TIPENapatiB PisHOMAHITHA. [X MicaAfis 3a1exkuTh
Bl KOMIUICKCY UWHHHKIB (TPYHT, BOJIOTICTh IPYHTY, BOJIOTICTh TIOBITPS,
TEeMIIepaTypa MOBITPA, MBUAKICTh MOBITPA Ta 1H.). [IJsl 3HMKEHHS TOKCHUYHOI i
HEOOXITHO BIPOBAAKYBATA 1 OUIBII IMHPOKO BHUKOPHUCTOBYBATH O10JIOTTUHI
mpernapatd Ha OCHOBI MIKPOOPTaHI3MIB, sKI 30UTBIIYIOTh BPOXKAWHICTH COT,
3HIDKYIOTh TONIUPEHHS Ta PO3BUTOK XBOPOO 1 HE 3aBHAlOTh  ITKOAH
HABKOJTUIITHHOMY CEPEIOBHIILY.

Exonoriuna excrepTusza MOXE TOTIOMOTTH HaM TMPOBECTH KOMIUICKCHY
OIIIHKY BCIX MOXJIMBHX TIO IOMY HAIMpPABJICHHIO HACTIAKIB IO BUKOHAHHIO
npoekTiB. BuBuatm (QyHKIIOHYBAaHHS TOCMOAAPCHKUX OO0'€KTIB, MPUWMaHHS
pIllICHb, HAMPaBJICHWX HA JIKBIAAIII0 HETAaTUBHOTO BIUTMBY HAa HABKOJIMIIHE
cepenoBuire. Y MbOMY TOCHMOMAPCTBI 3aCTOCOBYIOTHCSA Cy4YacH1 3acCO0M 3aXHUCTy
POCITMH PI3HUX KOMTMAHIA 3 TMECTUIMIIB, TAKOX TaM CTPOTO PETIaMEHTYIOThCSA
CTPOKH Ta HOPMH BHUTPATH IAX MPENapariB, MPOBOAATHC 3aX0H IO €KOHOMHOMY
iX 3acTocyBaHHIO. AJi¢ B HIJIOMY, YCl1 IIl 3aXOId HIBEIIOIOTHCS aHTPOIMOTCHHUM
(hakTOpOM Ta MOTOAHMMH YMOBaMHU POKy. ['ocmomapcTBO Mae CydacHi CKIIaJChKi
MPUMITICHAS I TECTHIMAIB, /1€ CTBOPIOIOTHCA ONTHUMAJIbHI YMOBH I iX
30epiranag. JloOpuBa 1 3aco0M 3aXHCTy POCIHH, MO 30epiraroThCs HACHIIOM
MOTPIOHO CBOEYACHO Ta MO MOXIIMBOCTI MOBHICTIO BUKOPUCTOBYBATH. 3aJTHIIKH
30epiraTd OKpPEeMO B TEPMETHYHOI Tapi, JUIA 3armo0iraHHs iX MepeMIilTyBaHHA M1k
coboro. Ilpm 30epiranHl moOpuBa 3IEKYIOThCA 1 Ha ix JapoOiHHSA HEOOXITHI
noaatkoBl 3aTpatu. CKiiaa po3MilieHHuH Ha HEOoOX1THOI, 3riIHO BHMOT, BIJCTaH1
BIJT )KUTJIOBUX OY/IIBEIb 1 BOJOMMMIIIA.

Y mporecit mpaii MOXIHMBE HAKOIMHYCHHS B  CUIBCHKOTOCIIOAAPCHKIH

MPOMYKINli HITPATIB 1 HITPUTIB, SKI TEPEBHUINYIOTh TPAHUIHOIOTYCTHMI
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koHmeHTpamii ['JIK, ski BCTaHOBJICHI BCECBITHHOIO OPraHI3alli€l0 OXOPOHH
3mopoB’a (BO3).

3aBku, TPUTOTYBAHHS PI3HUX PO3YHHIB MPOBOJUTHCS HA CIICIIATI30BAHIX
MaWgaHInKax. [HKOJM, HE BUTPUMYIOTHCS TOTPIOHI KOHIEHTpAIli poOounx
pO3uMHIB TeCTUNHAIB (PYHTITUAIB, I1HCEKTHUIUAIB, TEpOIMUAIB) Ta HOPMHU
BHECCHHS TECTHIMIB. 3MIHM HOPM BUTPATH XIMIYHHUX TMPENapariB BiI0yBaIOTHCA
KEPIBHUIITBOM T'OCTIOJIAPCTBA Ta KOPEKTYETHCA B 3AJICKHOCTI BIJl TIOTOJHUX yYMOB,
MOPOTIB  MKIMBOCTI KOMax Ta 30yJHUKIB XBOPOO, CTPOKIB 30epiraHHA
MECTUITUIB Ta THITNX PEUOBHH.

AHaTi3 eKOJIOTTYHOr0 CTaHy y (pepMepchKOMY T'OCHOMAPCTBI MOKa3aB, IO
MO>KJTMB1 Y TIPOIIECI BUKOHAHHS POOIT MOKYTh BUHHKHYTH PSJT HEAOJIKIB!

1. 36epiranHs MECTUIUAIB 1 TOOPHUB B OJJHOMY CKJIAJICBKOMY TPUMIIICHHA] —
HEJIOMYCTUME;

2. 3 METOIO0 3MCHINIEHHS IMKIIJTABOTO BIUIMBY HA HABKOJIWIITHE CEPEIOBHIIE
HEOOX1THO TIPOBOAUTH CUCTEMY 3aXO0/IB MO OOPOTHO1 3 MIKITHUKAMHE, XBOPOOAMH 1
Oyp’sHamMu, ska O BKIIOYANa CYKYMHICTh HACTYMHUX 3aXOJIB. arpOTEXHIUHWH,
Olo0T19HMM, (DI3UUHUHN, XIMIUHUH],

3. 3aCTOCOBYBaTH XIMIUHI TIpemapaTd — B ONTHMAJbHI CTPOKH, I
3MCHIIICHHS] HAMpyrd Ha arpodiToleHO3W — TMPOBOJWTHA KpahoBl 1 JIOKaIbHI
00pOOKH TOCIBIB;

4. 13 XIMIYHEUX 3aco0IB 3aXWCTy HEOOXIJHO 3aCTOCOBYBATH JIMIIE TI
nmpenapary, SKi MIBUIKO PO3KIANAIOThCS B IPYHTI Ta HE MAOTh KyMYJIATHBHOI

MCTIsA1{, i MatOTh HU3bKY TOKCHYIHICTb.

BucHoBKY i mpono3uii:
1. 3BuuaitHo MOTPIOHO MOCWIMTH KOHTPOJb 32 JOTPUMAHHSAM HOPM 1 BUMOT
11010 OXOPOHHW HABKOJIMIIIHHOTO CEPEAOBUIIIA.
2. B rocnomapcTBi CKITaIChKI MPUMIIICHHS HEOOX1THO TTOCTIHHO IPHUBOIUTH B

HajeKHUN cTaH. [IpoBoauTh ne3iHdEKIio Ta ra3amio npuMimeHHs. 3a0e3neunTr
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MOKPAIICHHAS] YMOB 30€pIraHHsT MIHEPATbHUX JTOOPHUB Ta CIPHUITH iX €(hEKTUBHOMY
BUKOpHUCTaHHIO. He momycTuMo nomaianHs ux peYOBUH y CTIUHI BOH.

3. TlpoBoauTH MIOPIYHMNA OTJISIA Ta TPHU HEOOXIMHOCTI TMOTOYHHUH PEMOHT
XIMIYHOTO ckiany. IToCHIUTH KOHTPOJIb arpOHOMIYUHIM Cy»k01 3a arpOHOMIYHO-
OOIPYHTOBAHMM BHKOPHCTAHHAM MIHEPAIPHUX JOOPHB 1 OCOOIMBO TECTHIIHIIB.
[lectunrayn MOTPiIOHO 3aKYIUIATH JIAINE HA 3alJIAaHOBAHY IUIONTY Ta O0OB'SI3KOBO
BUKOPHUCTATH TPOTATOM poky. [Ipm BHKOpHCcTaHHI TOOPUB Ta 3aC00IB 3aXUCTy HE
JIO3BOJIATH iX BUTIK y TPYHT, J€ MOXYTh 3HAXOIWUTHUCA TPAIIBHUKH, CKIIAICHKI
MPUMITIICHHS, )KUTIOB1 OYIOBH Ta 1H.

4. Cnin edeKTHBHO BUKOPHUCTOBYBATH CydacHI arperatd it 0OpoOITKY
IPYHTY TJIOCKO PI13HOTO THUITY, JJIS 3MCHIIICHHA aHTPOMOTEHHOTO HaBAaHTAXKCHHSI Ha
IPYHTH i 9ac ioro oOpoOiTKy. HacTiie BUKOPHUCTOBYBATH MIKPSAIHY OOPOOKY
MOCIBIB 'y OOpoTh0l 3 IMMKIIIABAMH oOpradi3mMamu. [lmaHyBatw 3acTOCyBaHHS
010IOTTYHUX TIPENapaTiB 1 OE3NECTUITUTHUX TEXHOJIOT1H.

5. CUThCHKOTOCTIONAPCHKI TTOCIBH (JIOCHTIIN) CITIT PO3MIIIYBATH O €JIEMEHTAX
penbedy, audepeHIioBaHO 3 BpaxXyBaHHSAM €POJOBAHOCTI 3€MJIl, BOJHOIO
peXUMY TPYHTY 1 OIOJIOTIYHMX BJIACTUBOCTEH KYJIbTYp. 32 YMOB TPYHTOBOTO
aHamzy, e(peKTUBHO 3aCTOCOBYBATH BIAMOBITHI HOPMHU AOOPHB Ta CTUMYJISTOPIB
pocTy pociauH. BUKOpUCTOBYBaTH MOJTHOB1 KYJIbTYpH (TTpaBUIIbHE YePTyBaHHS ), SKi
OyAyThb CTPUMYBATH PO3BUTOK Ta MOMIMPEHHS IMIKIJTABUX OPTaHI3MIB.

6. BukopucToByBaTH JIMIIE OPUTIHAIbHI MECTHLHIN (CBITOBUX KOMIMaHIi),
T.. MAPOOKH MOXYTh BIUTHHYTH HAPOCTOBI MPOIIECH KYJIBTYpPH Ta 3a0pyaHIOBATH
HABKOJTUTITHE CEPEIOBUIIIE.

7. BCTaHOBWTH CHOPHSTIWBI YMOBH Ta TMOCTIHHO MIATPAMYBATH TEXHIKY

Oe3IeKH.
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PO3/ILI 6
OXOPOHA MPAILII

[linTpumka HamMu OXOpoHHM mpari — 1e rojoBHe. Ci BWUBYATH Ta
BUKOHYBAaTH  TOJIOBHI  3aKOHOJABYl  JOKYMEHTH  (COIIabHO-CKOHOMIYHI,
OpraHizamiifHi, TEXHIUHI, TITIEHIYHl 1 JiKyBajgbHO-TIpodiakTiuHi). Bouun
CIpsSMOBaHI Ha CTBOPEHHA O€3MEYHUX YyMOB, 30€peKCHHS 370pOB'd Ta
pane3aaTHOCTI JIIOAUHU B MIOBCIOIHOI poOOTI [64].

HopmatusH1 mokymenTu abo akth YKpaiHu, sKi 3aiMarOTh OXOPOHY Mparii
Ta BIAMOBIAHO BHECEHHS 3MIH JI0 1IhOTO 3akoHy (moctaHoBa BPY Bixg 21.11.02. Ne
229-1V) [65], TunoB1 monoxeHHs mpo ciyx0y oxopornn. JIHOTIIL. Haka3z Ne 255 Bin
15.11.04, IlpaBmima OXOpoHH mpami y CLIBCHKOTOCIOJAAPCHhKOMY BHPOOHHIITBI,
Haka3 MiHicTepcTBa mpaill Ta comianbHoi nomTuku Ykpainu (2000 p.) Big Ne 202
(HITAOIT 01.1-1.01-00) Ta 11. [66].

B rocnomapcTsi 3aBxkau € HeOe3meuHi OO0 €KTH B IHIMAX CTPYKTYPHUX
mapo3auIax. A Ie HacaMmmepea 3€pHOTIK, 3¢pHOCYIIapKa, MaWCTEepHI, TOJBOB1
poboru. Ilpu 3apaxyBaHHI JIOAUHKA Ha POOOTY 3 HEIO MPOBOAATH 3BHYAMHHI
IHAUBIAyalbHAN 1HCTPYKTaX. [loTiM BeTymuumid. [licns 1HCTpykTaxky poOWThCA
samuc 'y «KypHam peectpamii BCTYIHOT'O I1HCTPYKTaXy 3 THTaHb IHOTO
HaNpPaBJICHHSA, ¢ POOITHUKH CTaBIATH MIAMUC TPO TE, MO O3HAHOMHUIHUCS 3
npaBwiamMu  Oesneku  [67]. [lepBuHHMIA 1HCTPYKTaXX Ha pPoOOUYOMY MICITI
3MIACHIOIOTh KEPIBHUKH MApPO3auTiB. J[pyru#i (mMOBTOpHWI) I1HCTPYKTaX - HAa
poGouomy micii. MeTa 1HCTPYKTaKy — OOHOBHTH 3HAHHS Ta YMIHHS MpaIliBHUKA
mpo poOoTy, OOOB’S3KOBO MPABMIBHO 1 Oe3medHo. [HCTPyKTak IPOBOAMTH
KEPIBHUK BUPOOHUUOTO TIAPO3AUTY - IHAWBIAYaIbHO ab0 TPYTOIO MPAIiBHUKIB 3a
MOTPIOHOIO MPOTPaMoOI0  IIEPBHHHOTO IHCTPYKTa)XXY Ha poOOYOMY  MICITL.
[TozammanoBuii IHCTPYKTAX MOTPIOHO TPOBOUTHCSA 3 TIPAIIBHUKAMHU HA POOOUOMY
mici abo B kabiHeri oXopoHH mpami. [lUTbHUH 1HCTPYKTaX NPOBOAATH 3
MpariBHAKAMHU y HACTYMHUX BUMAJKAX: MPW BUKOHAHHI Pa3OBHX POOIT, 10 HE H

6e3nmocepeIHb0 3 OCHOBHUMH POOOTAaMHU TPAIIBHUKA, a TAKOX TPH JIKBIAAIil
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HAC/TIIKIB aBapii 1 CTHXIMHOTO JIMXa, MPU BUKOHAHHI POOIT, MO OGOPMIISIOTHCS
HapAA0M-TOMYCKOM, TMCEMOBHM JIO3BOJIOM 1 IHIMTAMHA JOKYMEHTAMH.

[IpamiBamkiB  3a0e3meuyilOTh TEXHIYUHMMH 3aco0aMu  Ta  IUIAHYIOThH
OprafizamiifHi 3ax0Jy IOA0 EIEKTPOOE3MEKH, B TEPIIy UYEPry, 1€ CTOCYETHCH
€KCILTyaTairii, BATOTOBJICHHS Ta HaJaroaKyBaHHs podit [68]. ¥V rocnomapcTsi, Ha
oxopony mpari Butpadaetses 0,5% Bin cymu peanizoBanoi npoaykiii. PobiTHIKH
HE HECYTh HIAKMX BUTPAT Ha 3aXOJd MIOJ0 OXOpoHW mparil. Ha mikyBambHO—
npoLIaKTUYHI 3aX0JH, SKI IIOBHHHI 3a0€3MEUNTH 3HWXKEHHSA 3amoOiraHHs
TPaBMYBAHHIO TaKOX BHILISETHCS MEBHA cyMa. Bei 3ax0/u, 1m0 3aCTOCOBYIOTHCS 3
METOIO 3MEHIIICHHSA CTYNEHs HEOE3MeKH B MPoIieci BUPOOHUIITBA 1 HATIPABJICHI HA
MOKPAICHAS] YMOB TpaIll, MOKHA TOJUIMTH HA JACKUIbKA TPYI:. OpraHi3aIliiii,
CaHITAPHO-TIT1€HIYHI, TEXHIYHI 1 TEXHOJIOTTYHI1, POTUTIOKEKHI.

Tomy, nns HalOUTEI €(hEKTUBHOTO MPABOBOTO PETYIIOBAHHSA OXOPOHHU TIparll
B CUIbCBKOMY BHPOOHWIITBI TOpPSAA 13 3arajl-HUIMA HOPMaMH ICHYE P
criermiabHUX HOpM. BoHM wacTimie BimoOpakaioTh came crienudiky BHPOOHHUHNX
MPOIIECIB 3 TATY35IMH CIITLCHKOTOCTIONAPCHKOTO BUPOOHHITTBA (Y T.4. OCOONHMBOCTI
OXOpPOHH Tparll B HUX). [li HOpMH MICTATHCA B TATy3€BUX HOPMATHBHHUX aKTaX 3
OXOpOHHW Tipami. BoHW € 3arajbHi TpaBWiIa 3 OXOPOHH TIpaml 3a BHIAMH
BAPOOHWYWX TIPOIIECIB TA BIAMOBIIHUX 1HCTPYKIIAX 3a BuaamMu poOiT. Ha migcrasi
YHOTO BJIACHUKOM TIAMPUEMCTBA PO3POOIIAIOTHCS IHCTPYKITIT 3 OXOPOHH TIparii.

3axonu, 1O 3aCTOCOBYIOTHCA 3 METOIO 3MCHINEHHS CTYNEHS HEOE3NEKH B
MPOoIIeci BUPOOHUIITBA 1 HATIPABJICH] HA TIOKPAIEHHS YMOB TIPaIli, MOXHA TIOILTUTH
Ha JCKUIbKA TPYIL. OpraHi3alliiiHi, CaHITAPHO-TIT1€HIYHI, TEXHIYHI 1 TEXHOJOTTYHI,
MPOTHUTIOKEXKH] [69].

Y POCTUHHHUITBI HEOE3MEUHUMHU IS JIIOJWHHA € PI3HOMAHITHI pPOOOTH, SAKI
MOB'sI3aH1 3 3aCTOCYBAHHSAM TMECTHIIM/IB Ta MIHEpadbHUX m00puB;, OopoThda 3
Oyp'sHamMu, WIKITHAKAMH Ta XBOpPOOaMW POCIWH, TPUTOTYBAaHHSA pPOOOUYMX
PO3UMHIB, MPOTPABIIIOBAHHA HACIHHA, OOMPUCKYBAaHHA, (hyMITaIliss pOCIHH, TPYHTY
Ta TPUMINEHb, TPUTOTYBAaHHS Ta PO3KHUIAHHA TNPOTPYEHUX MPUMAHOK,

I1KABITFOBAHHS POCIIMH, BHECEHHS MIiHEPaIbHUX AOOPHB. BLIBIIICTh MECTHITHIIB
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Ta MIHEPATbHUX MOOPWUB € TOKCUYHUMH IS JIOJAWHH. TaKOX 3HAYHWH PIBEHBb
HEOE3MeKn MaloTh 1 MEXaHI30BaHI POOOTH B POCIMHHWIITBI. Tak, MPAIiBHUKHA
MAAAI0THCSA TPUBAIIOMY BIUTMBY TBHINEHOTO PIBHS IIyMy, BiOpallli, maABUIIICHOT
TEMIIepaTypH B KaOlH1 TPAKTOPiB Ta KOMOaKHIB, HEPBOBUM TiepeHANpy)eHHM. Le
MPU3BOAUTH O HAWBHUINOTO TOKA3HWKA BUPOOHWUYOTO TPABMATH3MY CaMe CEpen
TpakTOpUCTIB-MaImuHICTIB. CaHITApDHO-TITIEHIYHI BHUMOTH — 3a0e3meucHHS
CHEIaIbHUM ~ OAATOM, 3aco0aMM 1HAMBIAYaJBHOTO 3aXHCTy (pecmiparopw,
OKyJisApHu, pykaswini). [Ipy BUKOHaHHI Takmx POOIT MICHA TPHHOMY iKi 1 BOJH,
3a0€3MeUyIOThCS  BOJOIO 1 MHIOUMMH 3acobamu. Takoyk, NpamiBHUKH, IO
0e3mocepeIHRO MOB'sI3aH1 3 TPOAYKTaMHU XapuyBaHHS, a00 KIHIIEBOIO IMPOAYKITIEO,
MOBUHHI PETYJSAPHO TPOXOIUTH METUUHUN OTJAL 1 MaTH OCOOOBY MEIWUHY
KHIDKKY 3 BIAMOBIMHMMH To3HadeHHsAMU. He 3anexno Biag wmicig poOOTH, BCl
pPOOITHAKN TOBWHHI TPOXOJATH MEIUYHHHI OTJISIA HE PIAIIe OJHOTO pa3y B TPH
MICSIITL.

3axonyM TPOTHITOKEKHOI OE3MEKH HaAmpaBieHl HAa TMONEPEHKCHHA, a B
BUTAJIKY iX BHHUKHEHHS HA MBHUJKY iX JIOKami3aIiio 1 raciaas Boraio [70]. Tak, Ha
BAPOOHWUYWX MICIIAX OPraHI30BYIOTHCS MICISl IS TATIHHS, OOJAIITOBYIOTHCS
MOKEKHI IIIUTH, MaricTpajbHl, a00 aBTOHOMHI TiApanTd. Ha HalOuUThIIT TTOXKEKHO-
HEOE3MeUHUX AUIAHKAX TPU3HAYAIOTHCA INTaTHI, ab0 BaXTOBl MOXKECKHHUKH, Yy
ckinaal (mo Mipi  HeoOxiaHocTi) 2-5 uomoBik. HaiiOunpimn BaxiImBOoO 1
BIIMMOBITAJIBHOIO OIEPAIlI€l0 B CUICHKOMY TOCIONAPCTBI € 30HMpaHHS BPOXKAo.
Ile#t eTan BUpOOHUIITBA XaPAKTEPUIYETHCS TABUIIIEHOIO TTOKEKOHEOE3MEKOIO.

Jlo poGotm mig Yac OpaHKH JOMYCKAIOThCA OCOOH, IO J0Ope 3HAOTh iX
MIPUHIINT i 1 TpaBujia 6e3Mmeku poOOTH 3 HUMH.

Jlo poboTH 3 sIAOXIMIKATaMH JIOIMYCKAIOTHCS OCOOM, SIK1 IPOMIILTA MEIHYHHI
OTJIsi7] 1 HABYAHHA TI0 Mipax Oe3meku mpu nposeAeHH1 podiT. He momyckarotbest 10
poboOTH 3 OTpyTOXIMIKaTaMu JojaeH Oe3 cmemoasary i 3aco0iB 1HIHBIAYaJIBHOTO
3axucty. Lle cTocyeThest TakoXk MiUTITKIB 10 18 pokiB, BariTHUX >KIHOK, a TaKOX

oci0, AKUM TPOTHIOKA3aHI poOOTH 3 OoTpyToxiMikaTamu. Bcei wmiciia poboTtu 3
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MIHEPAIBHAMHU  J00pWBaMHA 1 OTPYTOXIMIKATaMu HEOOXIMHO 3a0e3neunTH
anTeUYKaMHU.

Ilponoszuyii: Jlns 3a0e3meueHHs HOPM OXOPOHHW Tparl Ta MiABUICHHS
TexXHIKH Oe3meku (Ha BUMAJOK HAJA3BUYAWHWUX CHUTYyaIlliii) B CTPYKTYpPHHX
miaposaiiax ¢depmepcskoro rocnomapctsa (IlonraBcekuii pation IlonraBchkoi
o0y1acTi) HEOOX1THO:

NPUAUIATA  yBarW  CAHITAPHO-MOOYTOBUM  TPUMIMICHHAM  (IITy4YHA
BCHTWJIAIIA), 3a0€3MEUNTH TMPAMIOIOUNX 1HIUBIAyATbHUMH 3ac00aMH 3aXHCTY,
0COONIMBO TIPW BUKOHAHH1 POOIT 3 OTPyTOXIMIKATaMH, CHENoAsIToM. BukonanHs
MOKJIaJ]aTH Ha KEPIBHUKA TOCIIOAPCTBA. HE MOMYCKATH 10 POOOTH MPAIIBHUKIB
06€3 MEAUUHOTO OTJIAMY Ta THCTPYKTAXy, a BUKOHAHHS TIOKJIACTH Ha 1HXKEHEpa 3
OXOPOHHM TIpaili. 31MCHIOBATH MOCTIWHUM KOHTPOJb 3a BCIMa IHCTPYKTaXKaMu
Oe3nekyw mpari Ta 3a0€3MEYMTH aNTEeuyKaMH TMEePINoi JOJIKAPChKOI JTOMMOMOTH
BUPOOHMYI MIAPO3AIIA Ta TPAHCIOPTHI 3acOo0HW, OpPraHizyBaTH TPOBEIACHHS
atecTarii poObOUYMX MICIh BIAMOBITHO HOPMATHUBHO-TIPABOBUM aKTaM 3 OXOPOHH
mparfl; MaThd B HAsSBHOCTI y KEPIBHHWKIB 1 BIAMOBIMAJBHUX OCIO HEOOXITHUX
HOPMAaTHBHO-TIPABOBI JOKYMEHTH, aKTH 3 OXOPOHHM Tpaili; 3a0e3meunuTi KoMmpopTH1
YMOBH TIiparii poOITHUKIB 3aAISTHUX MTPH BUPOIIYBaHHI C.-T. KyJbTYpP; IHCTPYKTOPaM
MOKEKHOTO HATJISAMY TEPIOMIHO MPOBOAWTH MEPEBIPKY BCIX O0'€KTIB HA CTYIIHb

MPOTUMOXKEKHOI OC3MEKH.
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BUCHOBKMU
3a pe3yapTaTamMu JAOCHKEHb B Tocmomapctel (2022-2024 pp.), momo
ocobauBocTel (hopMyBaHHS BPOKAMHOCTI 3a JOIMOMOI'OKO MEPEANOCIBHOT 0OpOoOKH

OiomnpemaparaMu 3po0JICH] TAKW BUCHOBKH:

1. binpma maca Oyne00uoK y copTy AHTpanuT BiaMiueHa y BapianTi Ne 3
(Puzob6odit) — 0,38 r. ¥V coptiB Amamoc i Monapx - KiIbKicTh Oynp004uoK Oyra
Bumo0 y BapianTi Ne 2 (Pmzotopdin). Bceranoemeno, mo BHCOTa POCITUH
30LTRITIMITACS B TIOPIBHAHHI 3 KOHTpOjeM (22,5 ¢m) y copty Antparut Ha 1,4-2.0
cM. Y copry Agamoc — BianoBigHO, - Ha 0,8-0,9 cM. MakcuMallbHa BHCOTa COPTY
Anamoc — y BapianTi 3 Puzo6oditom (24,9 cm). ¥V copty Monapx — 3a BUCOTH Y
koHTpomi 25,0 c¢M, mo BapiaHTax IIOKa3HWK ckimamaB 25,1-254 oM, 3
MaKCUMaJIbHOIO - y BapianTi 3 3 Pusoboditom (25,4 cm). Copr Monapx
BIJIPI3HABCS MAKCHUMAJTbHOIO BICOTOIO CEPE BCIX COPTIB.

2. Ha pocnmraax copty AHTpAIUT BIAMIYEHO BHCOKA KUTBKICTH OyJIH00UOK Y
BapianTi Ne5 — bionmominun (24,9 mr.). ¥ 2023 pomi — y copry AHTparmuT —
MaKCUMaJIbHa KUTBKICTh Oyp00u0k Oyna y BapianTi Ne 3 (Puzobodir) — 22,9 mir.
3a koHTpodto — 18,1 mT. V mocuts mocymmuBomy 2024 porri, MakcuMmajbHa
KUTbKICTH Oynb0ouok Oyna y BapianTti Ne 3 (Puzo6odit) — 13,3 mr. 3a KOHTPOJIO —
12,1 mr. Ane, y cepemHboMy 3a 3 PpOKH, ONTHMAJIBHWUM BaplaHTOM 3
MaKCUMAaJTbHOIO KITBKICTIO Oyb00uok OyB BapianT Ne 3 (Puzobodit) — 20,2 mir. ¥
copty Anamoc —y 2022 poiri - BHUCOKA KIIBKICTh Oynmb004uok Oyna y BapianTi NoS
— bionomimun (19,9 mit.), y 2023 p. — BigMiueHO 3HAYHE KOJIMBAHHS MTOKA3HUKIB TIO
BapiaHTax — BiA 13,8 (koHTponb) mo 26,7 mT. (MakcuManbHO y BapiaHTl Ne 2 —
Puzoropdin). ¥V cknagaomy 2024 p. — moka3HHUK KUTbKOCTI OyIh00YOK y BapiaHTax
Oy BupiBHAHWA. TakuM 4YHHOM, B CEPEAHHOMY 3a POKH JOCIIIKCHD,
BCTAHOBJICHO, IO TSI COPTY AHTpPAIAT, ONTUMAJIBHAM BapiaHTOM 3a KUIBKICTIO
OoynmpO0dok Oy BapianT Ne 3 — GiompemapaTt Puzobodit; mis copry Amamoc —
BapianT Ne 2 — Puzotopdin; mis copry Monapx — Bapiant Ne 2 — Puzotopddims.

3. [lonmboBa cxoXxIiCTh HACiHHS COpTy AHTpanmuT Oyyia B Mexax 88-92%, 3

MaKCUMaJIbHAM TIOKa3HWKOM Yy Bapiadti 2 (Pusortopdin). ¥V copty Amamoc —
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BiAMOB1AHO, 89-93%, 3 MakcuManbHOIO cx0xkicTiO — Bapiant Ne 215 — 93%. Copr
Momnapx — B ymoBax [lonTaBmuHu, moka3aB rapHy CXOXKICTh y  BapiadTi 2
(PuzoTtopdin) — 90%.

4. Kimbkicts 60618 3 1 pociuam — Oyna B mexax 30-38 mit./pocnuny. ¥V copty
AHTpammT — MakcuMajbHO y BapianTi 2 (Puzoropdin) — 35 mr. ¥V copty Anamoc —
Takox, BapianT Ne2. Copt MoHapx moka3as rapHuil pe3yibpTaT y Bapianti Ne 4 —
®docdoenrepun 33 mT/pociuny.

5. Maca 1000 mT. HaciHMH (HOBOTO BPOKAI0) B CEPEAHHOMY 32 POKH
JOCIHKEeHB, Oyna B Mexkax 128-168 r. MakcumanbH1 TOKa3HUKH Yy COPTY Anamoc
cnioctepiraim y BapiaaTi 2 — (Puzotopdin). Makcumanpai mokazauku macu 1000
IIT. HACIHUH crioctepirany y 2023 pori.

6. Bpoxaitaicts y 2022 p. Oyma ma pisai 1,3-2,8 1/ra. ¥ 2023 p. (Haiibuibm
cnpusTivBwid) — 2,2-2.9 1/ra. Y 2024 p. (A0CUTh IOCYIUTUBHUHN), TI€H TTOKA3HUK OYyB
B Mexkax 1,3-2,2 t1/ra. CepemHl TMOKa3HMKHA BPOXKAWHOCTI Oyl HACTYIIHI:
MaKCUMaJIbHHAI BpOkai mo copty AHTparnut — y BapianTti Ne 2 (Puzoropdin) — 2,3
T/ra; y copTy Amamoc, BianoBiaHo, y BapianTi Ne 2 13 — 2.6 1/ra; y copty Monapx
- apianaT Ne 2 (Puzotopdin) — 1,9 1/ra.

7. Bmict 6inky, mo copTax KonuBaBes B Mexax 37,0-39,5% (makcumanabHO Y
copty Antpanurt, BapianT Ne 3 — Puzobodit — 39,5%). V copty Amamoc — rapHi
pesynbrati Tokaszas BapiaHT Ne 2 (Puzoropdin) — 38,9%. Huzbkumii BmicT OuTKy
BIIMIYEHO y copTy MoHapXx, A¢ MakCUMajbHUN MOKa3HUK OyB Ha piBHI — 37,5%.
Bwmicr sxupy B HaciHHI coi KonuBaBcs B Mexkax 21-23%. MakcumanbHUM MOKa3HUK
OyB y BCiX copTiB ogHakoBuit — 23%. Ane, y copty AHTpanuT, 1ie Bapianta Ne 2 i
3; y copry Amamoc — BapianT Ne 2 (Puzoropdin), a y copty MoHapx — Takox —
BapianT Ne 2 (Pwmzotopdin). BcranoBieHi BHCOKI TMOKa3HWUKHA BPOXKAWHOCTI. Y
coptiB AuTparut 1 Monapx - Bapiant Ne 2 (Puzotopdin); y copty Amamoc -
Bapiantd Ne 2 1 3 (BimmosigHO, Puszoropdin ta Pu3obodir). Buznauena axicts
HaciHHA Oyna 1Hma. Y copty AdATpanut — Bapiantd Ne 2 1 3 (BiAMOBIAHO,

Pmzotropdpin ta Puzobodit). ¥ copry Amamoc — nmme Bapiant Ne 2 - 3
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Puzoropdinom. Copr Monapx mokazas rapHy SKICTh — 610K - Ne 3 — Puzo6odiT, a
xup - BapianT Ne 2 (Puzotopdin).

8. BcranomieHa BUCOKA PeHTA0CIBHICTh COPTY coi AjmaMoc. 3a BposKalHOCT1

2,6 T/ra — pentabenpHiCTh ckmanma 151,6% (Bapiantm  No2 1 3, BiAMOBIIHO

npenapatin Puzoropdin ta Puzobodit). Coptu Antpammr ta Monapx -y

BapianTi Ne2 3 penrabenpricTiO 126,7 Ta 83,9%.

MPOIO3UIIIT BUPOGHUIITBY

[lepeanocisHa 0OpoOka HACIHHA Ma€ CYTTEBHHA BIUIMB HA TIPOIYKTUBHICTH 1
AKICTh HACIHHS COi, a 3aXiJl — BAXJIMBUI B CYYaCHUX TEXHOJOTIUHUX TPOIlECcax 3
BUPOIIYBaHHA cO1 KynasTypHOi. lle edexTtuBHmMiA Ta exojoriyHui 3acid
MABUINEHHS ypokato. Jlma copusatnmmBux ymoB [lonraBmman (3 YacTUMU
MOCYXaMH) PEKOMEHAY€EMO TOCTIOTAPCTBAM BUPOIIYBAaTH IPUCTOCOBAH1 COPTH COi
MOJTAaBCHKOTO CENIeKIEHTPY AHTpauuT Ta Ajnamoc. Bonu 3a0e3neuytoTh BUCOKY
Ta cTabUTbHY BPOXKAWHICTH Ta AKICHY MPOAYKIli0. PexomenayemMo 000B’SI3KOBO
IIPOBOJIMTH Mepea MocIBOM 0OpoOKy HAcIHHS OlompenapaTamMu pi3HOi Ali. BoHu
MABUIIYIOTh BPOXKAHHICTh KYJIBTYpPH, 3a0€3MeUyiOTh SKICHY CXOXICTh, Macy
1000 mT. maciamH. PekoMmeHayeMo BiTUM3HSAHI Olompemnapatu Puzotopdin Ta
Puzobodit. PesympraTti mokazanu HEOOX1THICTh MPOJAOBKYBATH BUBYATH COPTOBI
0ocoONMMBOCTI COi Ta iX peakmilo Ha TEPEANOCIBHY 1HOKYJIAIIIO HACIHHA

edekTHBHUMU OloTpenapaTam.
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HomaToxk A

Ypo:uxkaiiHicTb 3epHa coi (T/ra) 3a IHOKYJISLIT HACIHHS 010J10TTYHUMU

npenapatamMu nepeja cisooro, 2022-2024 pp.)

. YposkaiiHicTb 3epHa coi (T/Ta) Mo pokax
Copr, BapiaHT
2022 2023 2024 cepenHs
Bapiant Ne 1 — 6e3 06poOku 2,0 2,4 1,8 2,1
Bapiant Ne 2 — Pusortopdin 2,4 2,6 1,9 2,3
Anrpanur | Bapiant Ne 3 — Puzobodit 2.4 2,6 1,7 2,2
Bapianat Ne 4 — ®docdoenTepun 2,2 2,2 1,5 2,0
Bapiant Ne 5 — biononiua 2.3 2.3 1,7 2,1
Bapiaut Ne 1 — 6e3 06poOku 2,6 2,7 2,0 2,1
Bapiant Ne 2 — Puzoropdin 2,8 2,9 2,2 2,6
Anamoc | BapianTt Ne 3 — Puzobodit* 2.8 2.9 2.2 2,6
Bapianat Ne 4 — docdoeHTepun 2,7 2,6 2,1 2,5
Bapiaut Ne 5 — biononiua 2,5 2,4 1,8 2,2
Bapiant Ne 1 — 6e3 06poOku 1,7 2,2 1,4 1,8
Bapiant Ne 2 — Puzoropdin 1,8 2,3 1,5 1,9
Momnapx | Bapiaat Ne 3 — Puzo6odit* 1,6 2,3 1,6 1,8
Bapianat Ne 4 — docdoenTepun 1,5 2,2 1,3 1,7
Bapiant Ne 5 — biononiua 1,3 2.3 1,5 1,7
Cepenne 2,18 2,46 1,75 2,1
HIPg s 0,1 0,06 0,07 0,07
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lonaToxk B

AxicTh HaciHHS coi (%) 3a iHOKY.IsILiT 0i0JIOTIYHUMH NpenapaTamu,

2022-2024 pp.)

Sxicth HaciHHsA, %
Copr, BapiasT (cepenne 3a 2022-2024 pp.)
OL10K KHUP
Bapiant Ne 1 — 6e3 06poOku 38,7 21
Bapiant Ne 2 — Puzoropdin 38,9 23
AHTpanur Bapianat Ne 3 — Puzobodit 39,5 23
Bapiant Ne 4 — @ochoenrepun 38,6 22
Bapiaut Ne 5 — biononiua 38,2 21
Bapiant Ne 1 — 6e3 06pobku 38,8 22
Bapiant Ne 2 — Puzoropdin 38,9 23
Anamoc Bapianat Ne 3 — Puzobodit* 38,5 22
Bapiant Ne 4 — @ochoenrepun 379 21
Bapiaut Ne 5 — biononiua 38,2 22
Bapiant Ne 1 — 6e3 06poOku 37,1 22
Bapiant Ne 2 — Puzoropdin 37,3 23
Monapx Bapiaut Ne 3 — Puzobodir* 37,5 22
Bapiaut Ne 4 — @ochoentepun 37,3 21
Bapiant Ne 5 — biononiua 37,0 22
Cepenne 3816 22,0
HIPg s 0,14 0,14
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lonaToxk B

ArpoTexHika BUPOUIYBAHHS KYJILTYpPH

MakcumanbHe 3HHINEHHS Oyp sSHIB, M00pI YMOBH IS POCTY KOPEHEBOi
cuctemu, 6100r19HOT (hikcarii a30Ty OyTb00UYKOBHUME OAKTEPIAMHA, CIIPUATIHBUAN
MOKUBHUHM PEKHUM Ta THTEHCUBHHN POCT 1 PO3BUTOK POCITMH B OUTBHIIIOCTI BHTIAIKIB
Mae 3abe3mneuyBaTy AKICHUH 00poOITOK IPYHTY.

OcHoBHHIT 00pOOITOK IPYHTY BKIIOYAE JYIMICHHS CTEPHI 3 TOAAIIBIIOO
OpaHKOI Ha rnouny 25-27 cMm [10, 16].

[lepeanociBauit 06poOITOK TPYHTY CIIPAMOBAHUE HA CTBOPECHHS CIIPUATIIMBUX
YMOB Ui PIBHOMIPHOTO 3arOpTaHHA 1 MPOPOCTaHHA HACIHHA coi. HamecHi, mpu
JOCTATAHHI TPYHTY, MPOBOAATH JUCKYBAHHA Ta MEPEANOCIBHY KYJIbTHBAIIIIO.

[Ipn HeoOXimHOCTI, y BHWIAAKY TMOSBA Oyp'sSHIB, MPOBOMITH JOJATKOBY
KYJIbTHBAIIIIO.

O6os's13k0BUM 3axona0M, skuii Ha 10-15% migBuiye yposkaliHICTh HACIHHS
coi € TMepearnociBHA I1HOKYJISAIMIS HACIHHA. Y JeHb CIBOM Horo oO0poOIsioTh
BHCOKOCEJICKTUBHAM OlojioriunnM mipenapatoM (Puzoryminom, Puzotopdinom,
Puzobodirom Ta in., HOopMma BuTpatu - 200 r/ra, n1e B OMHOMY rpami mpenapary
MICTUTBCA HE MeHme 2.5 Mipa. akTUBHUX Oyib0oukoBWX Oaktepiii) abo
KOMITJIEKCOM, SIKMH BKJIFOYA€ KpIM OlompenapariB, MPOTPYHHUKHA, CTHMYJIATOPH
POCTY, MIKPO- Ta MAaKPOEJIEMEHTH Ta 1H.

Oco06nKBO 1€ BOXKIMBO HAa TUX IPYHTAX, J€ COKO BUPOIIYIOThH Brepiie, ado
TPUBAIHMI Yac KyJIbTypa HE TIoTaiajia Ha 10 JUISTHKY .

[Ipu HeoOXimHOCTI (HU3bKA CXOXKICTh HACIHHSA, HASABHICTh HACIHHEBOI Ta
IPYHTOBO1 1H(pEKINi), A OTPUMAHHS IPY>KHUX, PIBHOMIPHUX 1 HEYPaKEHUX
XBOpoOaMu CXOJIB, HACIHHA J0JAaTKOBO OOpOOAOTh (hITOMPOTPYHHHUKAMM:
BitaBakc 200 ®®, Makcum XL 035 (1 n/t), 0,5-1,0 % - HUM po3uMHOM
MOTIOJICHOBOKUCIIOTO ~ aMOHIIO, a TaKOX CTHUMYJISITOPOM  POCTYy  THITY

ATpocTUMYITIH,
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[TociB mpoBoAsATH 3a piBHEM TepMIiuHOTO pexkumy IpyHTy 10-12°C Ha
rIMOWHI  3aropTaHHs HACciHHA - 3-4 CM, IO Ja€ MOXJIMBICTh YHUKHYTH
MEPECUXaHHs BEPXHBOTO IMApy TPYHTY, 3HUIIMATA TPOPOCTKH Oyp sHIB Ta
CTBOPUTH CIIPUSATIIMIBI YMOBH JIJIsi TPOPOCTAHHS HACIHHS COi.

[TociB mpoOBOAATH IMMPOKOPSAAHMM crmocoboM - Ha 45 cm. Hopma BuciBy
HaciHHaa 600-700 tuc. mT. Ha 1 ra abo 80-90 kr/ra. [ TubuHa 3aropTaHHsa HACIHHSA
pyu TiepecuxaHHl IpyHTy — 5-6 cm. YacTiime BUKOPUCTOBYIOTH ciBanku Kiiew,
Kinze. Jlns 3autenHs Oyp’siHIB BUKOPUCTOBYIOTHh 0a30BWi (TI0 ¢X0/1ax) repoOimua
— Ilukamop (amamor IliBoT) mpm Hopmi BuTpatu 1 n/ra. [lpum HEOOXIAHOCTI,
BITPOJIOBK BETeTAIlli TPOBOJATH OOPOTHOY 3 XBOpOOaMH Ta MIKIAHUKAMH.

Coto 30uparoTh IpIMUM KOMOAWHYBaHHSAM TPH BOJIOTOCTI HaciHHA 14-16%.
[TpoBoATh TIEPBUHHY OYHCTKY Ta MEPEPAXOBYIOTHh BPOKAWHICTH 32 CTAHIAPTHOI
BOJIOTOCTI 3¢pHA. HacinHs coi, moBeAeHE A0 BIANMOBIAHUX KOHAMIIIH, 30€pIratoTh B

CYXHX IPOBITPIOBAHUX IMPHUMIIICHASIX HACHIIOM a00 B MIMTKAX.
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