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®ITOTOKCAYHA JISI CTPAXOBOI'O TEPBIIMIY CTEJJIAP B TIOCIBAX
KYKYPY/I3U

M. C. Illeéuenko, 00KmMop CilbCbKO20CN0OAPCbKUX HAYK,

IO. I. Tkaniu, O. M. Illeguenko, B. /1. Mamioxa, xkanouoamu CilbCbKO20CNOOAPCHKUX HAVK,
O. 1. bokyn

Incmumym cinbecokoeo eocnodapcmea cmenooi 3onu HAAH Yxpainu

Haseoeno pezynomamu nonbo6o2o 00cnioy 3 6usueHHA PimomoxcuuHoi egheKmueHocmi niciacxo-
006020 2epbiyudy 6 nocisax Kykypyosu. Ilokazano, wo o06pobka nocigie eepbiyuoom cmeniap He UKIU-
Kana npueHivenHs pocmy i po3eumiy pociur Kykypyosu. llpu yvomy Giomempuuni napamempu pociun
KYKYPYO3U, eleMeHmu CmpyKmypu 6podicaro, d maxkojic SKiCmb 3epHa OVau Ha PIGHI 8apianma 3 GUKIIO-
YEeHHAM WKOOOYUHHO20 6NAU8Y OYp'anie ma imomokcuyHoi Oii 2epoiyudis.

Knrouoei cnosa: cepoiyudu, KyKypyosa, yposrcaiHicmo, epexmusHicmo.

Ha TenepimnboMy eTari pO3BUTKY 3eMJIEpOOCTBA CTEIIOBOI 30HU ICHYE Psiji MPoOIIeM,
aki  (aKTMYHO TaIbMYIOTh MIJHECEHHS CUIbCHKOIO TOCHOJApCcTBa JO PIBHS BHCOKOI
arpoOHOMIYHOI Ta €KOJIOTIYHOI KYJIBTYpH.

[Ipn HasgsBHOMY acOpTUMEHTI repOIUAIB BaKIMBOTO 3HaYCHHS] HaOyBa€ BCTAHOBJICHHS
iX rocrnoaapchbkoi epeKTUBHOCTI Ta BH3HAYEHHS MICISI B CHCTEMi 3HHIICHHS Oyp’sHiB [1-4].
Huni, ko mepmoueproBoro 3Ha4eHHs HaOyBalOTh €KOHOMIYHI MHUTAHHS, MOTPIOHO BUBAXXEHO
MiIX0-IUTU 10 BUOOpY repOinuaiB Ta riopuaiB Kykypym3u. Cucrema «repOinum — Oyp stHU»
MOBHHHA TOCTIHHO BJIOCKOHANIOBATUCH 3 TOYKH 30pYy IMOJIMIICHHS TMpernapaTuBHUX (opM,
PO3LIMPEHHs CIeKTpa iX [ii, 3MEHIUEHHsS 03 BHECEHHs, IMiJABHUILEHHS EKOJIOTIYHOI Oe3NeKH,
e TpU IbOMY HEOOXi1ZHO OO0OB'SI3KOBO BpaxyBaTH iHAMBIIyalbHY PEaKIlilo pi3HUX TiOpUIiB
KYKYpyA3u Ha CTYMHiHb 3aCMIYEHOCTI MOCIBIB 1 (DITOTOKCUYHOrO BIUIUBY repOinuaiB. Kpim
TOTO, CIIJl TaM'siTa-TH: SKIIO0 BUPOOHMKAM 3€pHA Ul BHKOPUCTAHHS B IMOCIBaX KYKYpYyI3H
pexoMeH10BaHO 112 TOp-roBenbHUX MapoOK TepOIlMIiB, TO 3alie)KHO BiJ THUIYy Ta pPiBHSA
3a0yp'sTHEHOCTI TOCIBIB X 0i0-J0TiYHA €PEKTHBHICTD, SIK IMPABHIIO, MA€ PO30IKHICTh B MEXKaX
Bin 52,5 1o 97,6 %. B ypoxkaii-HOMy BHMIpi IIeé O3HAYae, MO PI3HUIS y BHUXOMI 3€pHa
KYKYpYA3U IIPU 3aCTOCYBaHHI TepOil/IiB 3 MaKCHUMAaJbHOIO Ta MiHIMAJIBHOIO (PITOTOKCHYHICTIO
moxe pocsarta 12,4-21,0 w/ra. HaBenenuil mpukiiaj TOBUHEH Oe3NepeyHO IMepeKOHaTH
BUPOOHUKIB 3€pHAa B TOMY, IIO OO’€KTHMBHA Opi€HTa-Iis Y (ITOTOKCUYHIN SKOCTI PI3HUX
repOIIMAIB  HE JIMIIEe JOJATKOBUM ypoXkai, a i BHCOKAa OKYI-HICTb XIMIYHHUX 3aXOjiB
KOHTpPOJIIOBaHHS Oyp’siHIB B MTOCIBax.

OcHoBHa MeTa HaIIMX JIOCHIIXEHb — BUSBUTH ONTHUMAIbHUN Ha0lp TepOiluiiB
ITPYHTOBOI Ta BETE€TATUBHOI [I1i, BCTAHOBUTH JIOIUIHHICTh XIMIYHUX 3aXO0/lIB 3HUIIICHHSI OYp'sHIB,
3'scyBaTH 0COOMUBOCTI (POPMYBaHHS YpPOXKalo 3aJIe)KHO BiJl BIUIMBY TepOilUaiB HA POCIUHU
KyKypyaAsu.

Hocnimpxenns mpooamwnu B 2010-2011 pp. Ha Ga3i  [locmigHoro rocmojapcTBa
«/Ininpo» (IHCTUTYT CLIBCHKOTO TOCMOAAPCTBA CTEMOBOI 30HH). TyT CepeIHbOPiYHA KUIBKICTh
omajiB cTaHo-BUTH 480520 MM, 3 sskux 286 MM MpHUMagae Ha BereTaliiHuil nepiog (TpaBeHb
— Bepecenb). Cyma epexTuBHEX Temmepatyp — 1200-1300 °C.

I'pyHT nocmigHOi AUISHKKA — YOPHO3€M 3BUYAMHUN CepeIHbOCYTTIMHKOBHMA. 3arajabHa
MO-TY’KHICTh TYyMYCOBOI0 ropu3oHTy 60 cm. BMmicT rymycy B opHomy mapi 3,1%, a moctynmHuX
GOpM  TOXMBHHX PEYOBUH CTaHOBHTH: pyxomoro dochopy (P20s) — 104-134 wmr/kr,
obominnoro kanito (K20) — 198-201 mr/kr, azoty (N) — 17,1-20,1 MI/Kr CyXoro TIpyHTY.

B nmocmimax BuBwanmm cepeanbocturiuii riopun Opxuns 237 MB (PAO 300).
[ToTreHuiiiHa 3acMIYEHICTh TPYHTY BEreTaTHBHMMM OpraHaMH pO3MHOXKEHHS OaraTOpiuHHUX
KOPEHEMapOCTKOBUX Oyp sHIB (Oepe3Ka MoiboBa, MOJIOKaH TaTapChbKUH, OCOT POKEBHUH 1 )KOBTHI
nosiboBuil Tomo) craHoBuia 30—-50 Tuc. T /ra (cepenHs), a HaCIHHAM MajopiuHuUX (amOpo3is
MOJMHONHKCTA, JToOoa Oia, MUILINA CH3MN Ta 3€JeHUH, TUIOCKyXa 3BHYaiiHa, ¢anomis (Tipyak)
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Oepe3koBHU/IHA, IUPUILI 3BUUaiiHa, 100010BUAHA, Olna) — 350—500 MiH mT/ra B OpHOMY LIapi
(BucOKa). 3arajbHa IUIONIA €JIEMEHTapHOI MAUISHKH 56 M2 JIUIsHKM po3MmillyBaiud B 3-X
MOBTOPEHHSX  peHaomizoBaHo. llo-mepennuk y nochmigax — o3uMHM suMiHb. OCHOBHHUUI
00pOOITOK TPYHTY — JTyIIEHHS CTepHI 1 TuboKa (2325 cm) opanka Ha 3516. MiHepanbHi 100puBa
BHOCWJIM Tiepel opaHkoro B po3paxyHKY NeoPsoKso 3a a. p. I'ycroty crosiHHA (opmyBanu
BPYYHY 3 PO3paxyHKy 45 THC. pociuH/ra Ha 4ac 30upaHHS Bpoxkar. ['epOinuam BHOCHIN
ManorabapuTHUM IITAHTOBUM oOmnpuckyBaueM «OM-6» KOHCTpyKUii [HCTHUTYTYy 3€pHOBOTO
roCroJapcTBa, 3SMOHTOBAaHUM Ha 0a3i Tpakropa T-25.

HoBi MOXIMBOCTI Ta TEPCIEKTUBH BIPOBAHKCHHS XIMIYHOTO CIOCOOY 3HHUIICHHS
Oyp’s-HiB OyiM BHSIBJIICHI B pe3yJbTaTi MPOBEACHHUX IOCTIIKEHb 3a 3araIbHONPHHHSITUMU
MeTouKa-Mu [5, 6, 7).

[ToTpiGHO BU3HATH, IO ,,[Iepemik MeCTUIMIIB”, Ha OCHOBI SIKOTO PETYIIOETHCS BUKOPHUC-
TaHHSI TepOIUIIB B CUILCHKOMY TOCIIOJIAPCTRBI, HE BIJAIMOBiAa€ HAa OaraTo MUTaHb MO0 OCOOJIH-
BOCTeH (ITOTOKCHYHOI [ii THpenapaTiB, 3aCTOCYBaHHS CyYMillIed i TEXHOJOTIYHUX IO€JHAHbD,
mic-Js411 B CIBO3MiHI, TOBTOPHOCTI OOpOOOK Ta iH.

HaBeneni B Ttabuumi 1 pe3ymbraTH AOCHIDKEHB 3a 30iromM oOCTaBUH € BCeOIUHO
pernpe3e-TaTUBHUMH, OCKUIBKM 3a JIBa POKM BUNPOOYBaHHA  repOiluIiB Oylno OXOIIEHO
NPaKTUYHO HE JIMIIE BCE BUAOBE PI3HOMAHITTS Oyp’sHIB, aje W BiggaieHi 3a CBOIMH
XapaKTePUCTUKAMU T1IPOTEPMIUHI YMOBH.

Haniiianii npotuOyp'ssHeBUI 3aXxuCT 3a0e3MEYMI0 BHECCHHS MICIs CIBOM KYKYypyI3u
IPYH-TOBOTO repOinuay xapaec — 2,5 n/ra iy ¢asi 3—5 nucTkiB B KyabTypu IuieHy cymep — 1,0
n/ra (eraynoH). 3anuuikoBa 3a0yp’ THEHICTh MOCIBIB KyKypy/J3u Ha KiHEIb BereTalii cTaHOBUIIA
pu 1bo-My 2,7 mT/M?, a TexHiuHa epekTUBHICTH nocsrana 90,5 %.

Bucoky TexHiuHYy e(eKTUBHICTh BUSBUB CTPaxoBHi repoinuy cremnap — 1,25 n/ra. [pu
3aCTOCYBaHHI JaHOTrO repOinuay eQeKTUBHICTh oro BIIUBY Oyna Ha piBHI 92,5% (Tabm. 1).
[lpy upOMy TOKpamlyBaJuCs HE TUIbKM KUIbKICHI TIOKa3HMKH €QEeKTHBHOCTI, aje W
MOCUJTIOBANIOCS] TIPUT-HIYEHHSI POCTOBHX MpPOLECIB Yy Oyp'sHIB, AKi 3aJUIIATUCS MOBHICTIO HE
3HUINEHUMU. SIKIT0 B KOH-TpOITi 0€3 XIMIYHOTO 3HUIICHHS OYyp'siHIB pOCIMHU amOpo3ii Mayv B
cepenHboMy BHCOTY 49 cM, TO Ha (oHI BHeceHHs cremapy — 1,25 n/ra nume 22 cM, 110
CBIAYUTH MPO CYTTEBO HIKYMN PiBEHB IIKOJOYMHHOCTI LHOTO BUY.

Sx BuaHO 3 Tabnuii 1, BHECEHHS XapHecy — 2,5 i/ra micis CiBOM KyKYypyJI3H i 3yO0BYy
OOpOHY B IO€/IHAHHI 3 BEreTaTUBHUM TepOinuaoM aianeH cynep — 1,0 n/ra, a Takoxx oOpoOka
MOCIBIB CTPaxOBHMM IpernapartoMm creimiap — 1,25 n/ra B 1iloMy BUSBWINCS PIBHOLIHHMMH 32
BIUTM-BOM Ha 3aCMIYEHICTb MOCIBIB 1 PiBEHb BPOXKAWHOCTI 3€pHA.

OO6po6ka nociBiB KyKypy/Ja3u IPYHTOBUM repOiluIoM MponoHitT — 3,0 ji/ra 1. p. mpomi-30XJI0p
He 3a0e3neuyBajla HAJEKHOTO TMOCIA0NEHHS] PO3BUTKY Oyp’siHIB 0 KIHIS HEpioAy Bere-
Taiii KynpTypu. Hampukmnan, mnOpurHideHHs pOCTOBUX MpOILEciB y amMOpo3ii MiJ BIUIMBOM
IPOIOHITY CHOCTEPIraJoch TUIBKU BOPOAOBXK 25-30 OHIB y BUIVISII MOXOBTIHHS JIUCTS.
[TotiM Oyp’stHM 3HOBY BiJHOBJIIOBAJIM CBill PICT 1 PO3BUTOK MPHUCKOPEHUMH TEMIIAMH.

['iOpua Ha QoHI IHTEHCUBHOI (DITOTOKCHMYHOI HACHYEHOCTI 3a BPOXKAMHICTIO 3€pHa HE MOCTY-
naBcsl KOHTPOJIIO 0e3 repOiluaiB 3 pyyHUM BUJaleHHSIM Oyp aHiB. Tak, SKIIO BpOXKalHICTb
riopu-na Opxung 237 MB B koHTpodii craHoBmia 6,43 T/ra, TO Ipu BUKOPUCTAHHI XapHECY
— 2,5 n/ra + nianen cynep — 1,0 n/ra i crpaxoBoro mpemnapary cremiaap — 1,25 n/ra piBeHb
3€pHOBOI TPOIYK-TUBHOCTI KYKYpY/I3H nocsiras 6,20—6,25 1/ra (Tabdm. 1).

Crnig BiAMITUTH, IO CTEIJIap HAa OCHOBI Jil0YOi pEYOBHHH TOMPOME3OH + aikamba edek-
TUBHIIIE 3aXWIIAE KYKypyA3y Bil Oyp'sHIB MPOTATOM YChOTO MEpioay Bererauii KyabTypH
Opyd  JBOCIM SI0JIBHOMY THITI 3aCMIYE€HOCTI IOCIBIB IIJISXOM YacTKOBOI IPYHTOBOI Jii
TOMPOME3OHY 1 CTPaxoBoi — JAikamoa.

3a ckimagHOro THMy 3a0yp’sSHEHOCTi, KOJM B IOCIBaX OJHOYAaCHO PO3BUBAIOTHCS
371aKOB1, ABOCIM S7I0JIbH1, OaraTopiuHi Ta Pe3WCTEHTHI BUAU Oyp’sHIB, BUKOPUCTAHHS CTEIapy
Ma€e TaKOX CYTT€BI IIEpeBary.
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biomerpuuna orinka riopuaa KyKypya3u B OCHOBHI eTamu Horo po3BUTKY (10 mucTKiB, BH-
KHJIaHHs BOJIOTI, IOBHA CTUTJIICTH) MOKa3aia, o Ha (oHI BHECEHHS XxapHecy — 1,5 n/ra, a B
No€eA-HaHHI 3 JianieHoM cynep — 1,25 n/ra ta cremutapom — 1,25 51/ra y nux BapiaHTax poCIHHU
MaJIi MaiKe OJTHAaKOBY BHCOTY, IIJIOILY aCUMUIAIIHHOT TOBEPXHI, IHIUBIAyaabHy OioMacy.

[Tpu nBOpazoBoMy repOIMIHOMY HaBaHTa)KEHHI Ha TiOpUA KyKYpyA3H IIISIXOM ITOCIHiJOB-
HOTO BHECEHHsI TPYHTOBOTO 1 CTPaxoBOro repOiUAIB HEraTUBHUX 3MIH HIOJO BHCOTH
pOCIMH 1 mjomli JMCTKOBOI MOBEpXHI He BHABIEHO. Sk y Bapiantax 0e3 Oyp’sHIB i
3aCTOCYBaHHS repOiluIiB, TaK 1 IPH BHECEHI iX B TPYHT Ta OOMPUCKYBaHHI MOCIBIB IIUMH XK
npenapataMd BHUCOTa POCIHMH 1 IJIONIA aCUMUIALMIMHOTO amapaTy Oyinu iIEHTHUYHHMH, IO
MIATBEPDKYE TaHWKM BUCHOBOK. Tak, po3-XO/KEHHS MOKA3HMKIB 010 JaHUX BapiaHTIB OyJ10
numre B Mexax 1,2-2,0 cm, a ot JinctkoBoi moBepxHi — 0,002 M° Ha pOCIIUHY.

1. Bnaue 2epoiyudie na 3a0yp’aHeHicmo ROCIGI6 i 8POIHCATHICMb 3¢PHA KYKYPYO3U

3a0yp’ssHEHICTh BpoxaitaicTs 3epHa Texuiuna
Bani MOCIBIB TIepe 0 poKax, e eKTuB-
apiaHt ;
30UpaHHIM ypOXKarlo, T/Ta HICTb,
IT/M? 2010 | 2011 | cepemne %
1. MexanizoBaHuil JOTJISLA 3a IIOCiBa- 143 382 | 374 378 49.8
MH (KOHTPOIb 1) ' ' ' ' '
2. MexaHi30BaHUK.IOTIIA] + pydHE _ 6.81 | 6.06 6.43
BHIIOIIOBAHHS (KOHTPOJb 2) ' ' '
3. bionoriunuii KOHTPOJB 3 28,5 3,32 | 3,01 3,16
4. Xapuec — 2,5 n/ra + mianeH cymep —
1,0 n/ra + posnyiryBaHHS MDKPsiIb 2,7 6,68 | 583 6,25 90,5
5. [IponoHiT— 3 /Ta M7 KyJIGTHBAIIIO 15,9 3,89 | 3,33 3,61 44,2
6. Cremumap — 1,25 n/ra + ITAP mero-
nat — 1,25 n/ra mo cxomax KyKypyma3u 2.2 6,73 | 568 6,20 92,5

Amnauni3 ¢i310J10r1YHUX MPOLECIB, BIACTUBUX POCIMHHOMY OpraHi3Mi, TaKOX MOKa3aB
ix iHAMdepeHTHICTh MO0a0 (ITOTOKCHYHOI A1l TepOinuaiB. BMicT y 3epHI KyKypyA3u a3oTy,
dochopy, Kamiro 1 KpoXMaJllo BapiloBaB 3aJIeKHO BiJ BapiaHTa B Mexax 0,4—0,8 % (tabu. 2).

2. Buicm enemenmis sicuenenus 6 3epui Kykypyosu, % (cepeoue 3a 2010-2011 pp.)

Bapiant N P,0s | K;,O | Kpoxmans | [Ipotein

1. MexaHi3oBaHUil orisi + pydHe BunaneHHs Oyp’sHiB | 1,57

0,83

0,49

67,4

9,8

2. BiojoriuHa 3a0yp’SsHEHICTh MOCIBIB 1,43 | 0,67 | 0,40 64,1 8,9
3. Xapuec — 2,5 w/ra + pianes cynep 1,0 iw/ra + posiy- 156 | 081 | 0.48 66.4 94
LIYBAHHS MDKPsAb ' ' ' ' '

4. Cremmap — 1,25 n/ra + ITAP metonar — 1,25 n/ra o 154 | 080 | 0.46 66.1 92

CX0J1aX KYKYPYA3H

[Tpu 3actocyBaHHI repOILK/IIB BMICT MMOKUBHUX PEUYOBUH 3aJI€KHO BijJ BapiaHTa XiMiYHOTO
3aXMCTy BapiloBaB HECYTTEBO. Tak, 3a BMICTOM a30Ty Ta KPOXMall0 B 3€pHI MepeBa)xaB
BapiaHT 3 BHECEHHSAM XapHecy — 2,5 ji/ra Ta CTpaxoBOro repoiuuay aianex cymnep — 1,0 n/ra:
a30T craHoBuB 1,56%, kpoxmanb — 66,4%. Hikui MOKa3HUKK BMICTY €JIE€MEHTIB >KUBICHHS
OyJIM y BapiaHTi 3 BHECEHHSIM BETeTaTHBHOIO repOiruay cremwiap — 1,25 n/ra — BiamoBigHO
1,54 Ta 66,1%.

Hespaxkaroun Ha (ITOTOKCHUHUIN BILTUB IepOiluaiB, CTaOLIbHICTh (h1310J0TYHHUX MPOLECIB Y
POCIHNH KYKypya3H 30epiranacs. TiIbKH B MekKax CTAaTUCTHYHOT MOXUOKH BiAMIYATNCh BIIXHU-
JIEHHS 3a TaKMMHM IOKa3HWKaMU CTPYKTYpPH BpO’Karo, sIK Maca 3e€pHa 3 kadaHa, maca 1000
3epeH, KUIbKicTh KauaHiB Ha 100 pocimunax. ToOTo 3a 010J0TIYHUMH Ta MOPQOIOTTUHUMHU
o3Hakamu T10-pun Kykypya3u Opxkutig 237 MB BusBuBcs iHIUPEPEHTHAM 10 (HITOTOKCUYHOT
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il repOinuAiB SIK TpU OJHOPA30oBHX OOpOOKax, Tak 1 MpH TOCHIJOBHOMY BHECEHHI
ITPYHTOBOTO 1 CTpaxoBWX Impemna-pariB. KpiM TOro, Bi3yaJlbHUMH CIOCTEPEKCHHSIMH 3a
PO3BUTKOM KYKYPY/A3U HE BHSIBICHO OYyIb-SKHUX SKICHHX 3MiH, 30Kpema, nedopmariii credna i
JMCTKOBOTO amapary, Mocia0leHHss YM TOCH-JICHHs iX 3a0apBlIeHHs, 3amaiy i HEKpo3y
TKaHWH, CTIHKOT0 200 TUMYAacOBOTO BIIMUPAHHS JACSIKUX YACTHH POCIMHHOTO OpraHi3My.

CridikicTh KyKypym3u (SIK KoOMIUIeKCHa (a3oBa, TaKk 1 KOMIIOHGHTHA) O
diToTokcn4yHOi 1ii TrepOInuAiB MOXITHUX aleToXJIopy, AiKamMOuW, Tompome3oHy Ta 2,4-]1
aMIiHHOi coii 3a0e3nmeuynsia TO3WTHUBHI  pe3yJbTaTH 010 dhopMyBaHHS 3€pHOBOI

IPOJAYKTHBHOCTI POCIHMHAMHU KYJIBTYpH.

OTxe, MpU TEXHOJOTIYHOMY TMOEAHAHHI IPYHTOBOTO TepOinumay xapHeC — 1,5 n/ra 31
CTpa-XOBHM IpemnaparoM aiajeH cymep 1,0 n/ra i 00pobku cremrapom — 1,25 n/ra mo cxonax
KYJBTYpPH JIeNpecii pOCTOBUX MPOIIECIB i PO3BUTKY B POCIHH KYKYPYI3H HE OYJ0 BHUSBICHO.
Bionoriyna edexTuBHICTh XiMiyHOrO 3axucty Oyna Ha piBHI 90,5-92.5 %, mo crnpusuio
30epexeHHIo Bija BTpar 2,36-2,41 T/ra 3epHa.
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