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BIIJIUB ITOITEPEJHUKA I CUCTEM OCHOBHOI'O
OBPOBITKY I'PYHTY HA YPOXKAWUHICTb
HYKPOBOI'O BYPAKY
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[lykpoBuii Oypsk — 1ie OAHA 13 HAHOUIBII MPUOYTKOBUX KYJBTYpP TOBApPHO-
CUPOBHHHOT'O CETMEHTY B Cy4YacHIW CIBO3MIHI.

Bypsik — KynmeTypa IyXe €Hepro- i €KOHOMIYHO 3aTpaTHa, ajie BJaJo
peani3oBaHU FT€HeTUYHHI MOTEHLI1a]l Cy4YaCHUX TiOpUIIB J1a€ 3MOT'Yy TOBOPUTH PO
NpUEMHI JJI BIacHUKa (DIHAHCOBI pe3yNbTaTH B KiHII poKy. BupoiyBanus gaHoi
KYJbTYpH CKJaJHE TEXHOJOTIYHO, MOTpeOye HAsIBHOCTI BHCOKOKBaTI(hiKOBAHUX
KaJIp1B Ta IEBHOI'0 MATEPIaIbHO-TEXHIYHOTO 3a0€3MEUEHHS.

3a pi3HUMU JKepesnaMyd Ha (popMyBaHHS | T OCHOBHOT IMPOJYKINIi IIyKpOBUI
OypsiIk cymMapHO BUHOCHUTH 3 rpyHTy 4,7-5,6 KT a3oty, 1,7-2,1 kr docdopy, 6,0-7,0
Kr kamiro [4,6,7]. IloTrpeba y Takux elleMeHTax SK CipKa, MarHii, KaJbIlii €
HIDKYOIO, aJie 1ICTOTHOI0. JKUTTEBO HEOOXITHUMH, KPIM MaKpO-, € MIKPOSJIEMEHTH,
Kl B 30aJaHCOBAaHOMY CITIBBIIHOIIEHHI MOXYTh 3a0€3MEYUTH MaKCHUMAaJbHY
ypoxanHicThb Ti0puay uu copty. OcoOIMBOT yBaru 3aCiIyroBylOTh TaKi €IEMEHTH SIK
oop (B), uunk (Zn), maruiit (Mg) ta mapraneus (Mn) [6,7].

TexHONOTIYHI YMHHUKMA TaKOX BITITPalOTh HAA3BUYAWHO BAXKIWBY POJb B
peasnizallii FeHeTUYHOTO MOTEHI1aTYy.

B 3B'I3ky 3 HacMYEHHSAM CIBO3MIHM B CyYaCHHMX yMOBax COHSIIHHKOM Ta
KYKYPYJ3010, 3MIHOIO KJIIMAaTHYHUX YMOB, YI0OCKOHAJICHHAM T€XHIKH, (D1HAHCOBUMH
acrieKTaMu BUPOOHUIITBA, aKTyalIbHOIO € Tpo0OieMa BU3SHAUCHHS BILUTUBY KyJbTypHU
MOTEPEeIHUKA Ta CUCTEMH OOpOOITKY TPYHTY Ha ypOXKalHICTh Ta BMICT IIYKpIB B
KOPEHETII01aX IIyKPOBOTO OypsKY.
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Metoro BHBYEHHS OyJ0 BCTAHOBUTH BIUIMB KYKYpyJ3W Ha 3€pHO SIK
MOTIEPETHUKA, TIOPIBHAHO 3 03UMOIO MIIEHUIIEI0, TA CHCTEMH OCHOBHOTO O0OPOOITKY
IPYHTY Ha YPOXKAHHICTh IIYKPOBOTO OYPSIKY.

Jlociia MpoOBEACHO MPOTSATOM 2 POKIB B IMOJHOBIM CIBO3MIHI Ha YOpPHO3EMax
omig3oieHux 3 BMicToM rymycy 3,11%, pH — 5,9-6,2 [5]. T'iGpug 1myxkpoBoro
OypsIKy 1HO3EMHOT'O TTOXO [KEHHSI.

[TonepeanukaMu 1yKpoBoro Oypsiky Oyiu o3uma MIIEHULS Ta KyKypy/i3a Ha
3epHO. Kykypy/3a HE pEKOMEH/IOBaHA, a € YMOBHO JIOMYCTHMHUM TOTIEPETHUKOM
JUTSI IyKPOBOTO OYpsiKy, 1 Oysia oOpaHa CBiJOMO, OCKUIbKM MPUCYTHICTh B Cy4acHIN
CIBO3MIHI came I[i€] KyJIbTYypH HaJ3BUYalHO BUCOKA.

Cucrema o0poOITKY TPYHTY MICJIsl 30MpaHHs TOMEepeTHUKA 1 10 TIOCiBy Oyna
1ZICHTUYHOIO B 0OMJIBa POKH Ta mepeadayasa 1Ba BapiaHTH:

BapianT 1 - rm0oka opaHka 3 nepeaury ’KHUKOM

Bapianr 2 - rmnboke puxJieHHs TUCKO-JIaroBOK0 OOPOHOIO.

BapianTu 00po0ITKy NPOBOIUIUCS 32 MIHIMAJIbBHUX TPYHTOBUX BIIMIHHOCTEH,

B ME)KaX OJIHOTO ITOJIs, MIC/Is KOYKHOI'O MOIepeTHUKA BiAMOBIAHO (TabI. 1).
Tabauusg 1. Cuctema o0poOITKY IPYHTY IiJT IYKPOBUH OypsK

ITonepennux O3uma Kyxy-

MIICHULIS pyz3a
BapianTu 0CHOBHOT'O OOPOOITKY TPYHTY | ‘ 2 1

BukoHaHHS TEXHOJOTIYHUX Olnepaiin
HasBa TexHosor14Hi onepariii ['mubuna, [TpoBeneHHs
cM oneparii

JluckyBaHHsI miciisg 30MpaHHs MonepeIHUKa 8-10 *
KynerypHa opanka 32-35 * *
['muboke puxiieHHs 37-40 *
OciHHS KyJbTHBAIIS 10-12 * *
BecHsHa KynbTHUBaLis 10-12
BecHsiHe 00pOHYBaHHS Ba)KKOK OOPOHOIO 2-3
IlepenmnociBHa kyasTuBalis (Kompaktor) 3-4
ITocis (Planter 2) 2-3

@di3uyHa HOpMa BHUCIBY HACiHHS cTaHoBWja 138 Tuc.mIT/ra, a Ha mepion
30upanHs KoauBaacs B Mexkax 106-116 tuc.m/ra (Puc.1).

[Ticns momepeqHUKa 03UMa TIIEHHUTIS :

- OpaHKa MPOBOAMIIACA OOOPOTHHUM ILIYTOM 3 MEPEAILTYKHUKOM IPOTSArom 1-2
nobu micnas 30upanHHs mnonepenaHuka. OCIHHS KyJIbTUBAIllA MICHS  OpaHKH
MPOBOJIMJIACS B KIHII KOBTHS 1 3a0e3revyBaia BUPIBHIOBAHHS MTOBEPXHI MOJS Ta
MoAPIOHEHHS KPYITHUX TPYHTOBUX KOHTJIOMEPATiB.

-y BapiaHTi 3 IMOOKUM pHUXJIEHHSM, TICAs 30UpaHHs MOINepeaHrKa
MPOBOJIUBCS TIOBEpPXHEBHM 00po0iTOk Ha 8-10 cM AWCKOBUM arperatrom, IO
3a0e3meyyBajio0 YacTKOBE 3MINIYBaHHS TMOXHUBHUX PEIITOK 3 TPYHTOM.
be3nocepenHbo TIMOOKE PUXJIEHHS MPOBOJWIOCS B JKOBTHI, OCKUIBKH 13-3a
BIJICYTHOCT1 BOJIOT'H HE OYJI0 MOKJIMBOCTI ITPOBECTH SIKICHUI 00pOOITOK TPYHTY Ha
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3ajaHy TiauOuHy (Tab6n.l), a TakoX TPHU3BOAMIO A0 HAI3BUYAHO KPUTHYHUX
MOJIOMOK JTUCKO-JIAIIOBOT'O TPYHTOOOPOOHOTrO arperara.

[Ticns momepenHuKa KyKypy/l3a, KyJbTypHa OpaHKa Ta TIMOOKE PUXJIICHHS
JIMCKO-JIATIOBUM ~ arperaToM MpOBeJeHI Oe3mocepeaHbo  Mmicis  30MpaHHS
nonepesHuKa npotsarom 1-2 qoowu.

€1uHa TEeXHOJOrYHa BIAMIHHICT OOpOOITKY TPYHTY MDK PI3SHUMH
HONEepeHUKAMH MOJIATa€ y BECHSIHIM KyJbTHBALll BapiaHTy TJIMOOKOIO PUXJIEHHS
HICHs KyKypY/J3H, OCKUIBKM BHHHMKJIA HEOOXIIHICTh MiJACYLIYBaTH BEPXHIN IIap
TPYHTY Iepe]] TOCIBOM IIYKPOBOT'O OYpsIKY B paHHI CTPOKH JJISI ONTUMAJIbHUX YMOB
poOoTu ciBasiku. CTPOKH MOCIBY LIYKPOBOTO OYypsSIKY — MAKCUMAJIbHO PaHH1 — KIHEUb
Oepe3HsI-M0YaTOK KBITHSI.

CucrteMa yaoOpeHHs o BapiaHTaM JOCHiAy MpeacTaBieHa B Ta01.2
Tabmmis 2. Cuctema 3aCTOCYBaHHS MIHEPAJIHLHOTO JKUBJICHHS Ha ITYKPOBOMY OYPSIKY.

BHeceHo cymapHO 3a Bererailito B JIiF04iil pe4OBUHI
KynbTypa nonepeHuk 1o pokam Ta BapiaHTam
1 pik 2 pik
O3uma Kykypysa O3uma Kykypyasa
MIICHULIS MIICHULIS
Bapiantu 1 2 1 2 1 2 1 2
nociiny*
[Tnoma, ra 51,0 51,8 P1,0 24,6 503 U425 21,0 |23,1
EneMeHT >XUBJICHHS, Kr/ra
N 146,39 146,72 157,60 178,70
P 20,00 24,00 26,90 32,35
K 32,00 38,4 43,04 51,76
Ca 50,00 60,00 67,25 80,88
Mg 5,01 5,86 6,39 7,80
B 1,68 1,43 1,68 1,34
S 2,02 2,01 2,02 2,11

* 1 - opaHKka, 2 — rIMO0Ke PUXJICHHS

MiHepanbHe KUBJICHHS I[yKPOBOTO OYpsKY MPOBENCHO PIAKMMH a30THUMH
A00pHUBaMH IO TaJ0-MEP3TIOMY IPYHTY IITAHTOBUM OMPUCKYBayeM, IPaHyJIbOBaHI
n00puBa BHOCHJIMCS TIepe] MOCIBOM IiJi KyJbTuBaiito. [Iporsrom Bererarii mo
JIUCTY BHOCHJIMCS CyJIb(aT MarHito CEMUBOJHUM, KapOaMmiJl, 00poBMiCH1 J0OpuBa Ta
ryMar Kaiiro B 0akoBiii cymitii 13 GyHTIIUIaMu Ta THCEKTULIUIAMU.

Buxkopucrano Taki n1oopuBa:

- 6opodocka (K,0 - 16%, P,Os- 10%, CaO - 25%, MgO - 2%, B - 0,25%),

- kap6amig (N — 46%),

- KAC (N —-32%),

- cynbdar marniro (MgO — 16%, S — 12%),

- pinki 6opoBmicHi mobpuBa (N — NH; - 6,5 %, B - 15,5 %)

- TyMart KaJiito (TyMiHOBI KUCITOTH — 70 30r/7).
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BinMiHHI MO pokamM CyMapHi HOPMH BHECEHHS MIHEpaJbHUX A00puB (IO
MoTNepeTHUKaM) Tepe] MOCiBOM OyiIr 00yMOBIICHI PSIZIOM TEXHIYHUX Ta TOTOAHUX
(akTOpiB HA MOMEHT MPOBEJEHHS LIMX pOoOIT, aje OJHAKOBI B MEXKax MOJIA Ta MO
BapiaHTaM 0OpOOITKY IPYHTY.

Cucrema 3axHMCTy POCIMH Ta JIMCTOBI MIJPKUBJICHHS (HOPMU BHECEHHS 1
npernapaTH) iIeHTHYHA A7 000X BapiaHTiB.

30upaHHs IYKpOBOTO OypsSKy MEXaHi30BaHE OYpSKOBUMU KOMOaliHaMH 3
MOCHIAYIOYOI0 TIEPEBANIKOIO: 30UpaHHS KOMOAWHOM — KaraTyBaHHS Ha MOl —
norpy3ka OypsIKOBUM IMOTIPYy3YMKOM Ha aBTOTPAaHCHOPT — TPAHCIOPTYBaHHS Ha
3aBoj. Tomy 3aranbHa 3a0pyJHEHICTh KOPEHEIIOAIB CTAaHOBWJIA B CEPEAHBOMY
meHIe 6%. OOIIK yposKaiiHOCTI TPOBOJUBCSA O (haKTy BIITPY3KH 3 TOJISL.

YpoxaitHicTh, TPH TPOBEJICHHI KOHTPOJIBHUX 3aMIpiB I Yac 30MpaHHs, Ha
PI3HUX IIISTHKAX MOJIB MO BapiaHTaM 00poOITKYy CTaHOBHJIA!

B NP pik — 1o miieHuni — 60-711/ra, no kykypyasi — 50-61 1/ra

B JIpyTuii pik — mo nieHuili - 85-1051/ra, no kykypynsi - 71-82 t/ra.

[cToTHa MIHIMBICT, MK MOKa3HUKAMHU KOHTPOJIBHMX 3aMipiB Ha TIOJI Ta
(baKTUYHOIO YPOXKAMHICTIO OOYMOBJIEHA PI3HUIICIO 3arajbHOI 3aCMIYEHOCTI B
OyHkepi komOaiiHa Ta MiCIs JOOYMCTKH OYpSKOBUM IOTPY3YHMKOM 3 Karary Ha
aBTOTPAHCIIOPT.

Pesynbratu gpakTnyHOi 00JIKOBAHOI YPOKAHHOCTI 10 POKaM Ta 110 BapiaHTaM

JOCJTITy TIPEJCTaBIICHO B Ta0.3.
Tabnuns 3. YpoxkaliHICTh IIyKpOBOTO OYypsIKY 3alle’KHO BiJl KyJbTYpH IMONEpEIHUKA 3
13HUMHU TUTIAMHA OCHOBHOTO OOpPOOITKY IPYHTY.

[Toka3HukH ypoKaHOCTI, T/Ta
Opanka ['muboke puxaeHHs
Cucrema OCHOBHOTO
. 1 2 Cepenne 1 2 Cepenne
00pOOITKY  TPYHTY : : : :
piK piK 3HAYCHHS piK pIK 3HAYCHHSI
IO TOTIepeTHUKAM
3a 2 poku 3a 2 poku
61,3 86,4 73,9 66,8 102, 84,4
O3uMa MIeHuIs 0
Kykypynaza 54,2 73,8 64,0 58,2 77,6 67,9
Pi3umng, t/ra 7.1 12,4 9,9 8,6 24.4 16,5
Piznuns , % 11,5 14,3 13,4 129 23,9 19,5
HIPo,95=5,99

[Ticnst cratucTUYHOT 0OPOOKH TaHUX 3T1IHO METOAUKHU [1,2], BCTaHOBIEHO, 110
BHACIIOK MaJIOi KUIBKOCTI BapiaHTIB Ta ICTOTHOI PI3HHUII B IMOTOJHHUX YMOBaX
POKIB, CIIOCTEPIraeThCs BUCOKA MIHJIMBICTh TOKA3HUKIB YPOKaHHOCTI.

Bucokuit koedimienT Bapiarii ypoxkaiiHocTi V=22,04% 0OyMOBICHMIA
ICTOTHOIO PI3HHIICIO (DEHOTUIIYHUMU YMOBaMH POKIB IMPOBEICHHS €KCIIEPUMEHTY,
10 TAKOX MIATBEPJKEHO 1 po3MaxoM BapitoBaHHs Bia 54,2t1/ra no 102,0 1/ra mo
pOKaM Ta BapiaHTaM.

He3nauna Bapiamisi mnokasHuka TrycToTd V=3,56% cBiquuth, 10 OYJIO
3a0e31e4YeHo OTHOPIHI YMOBH BETETaIlll POCIWH 3 OJJHAKOBUM PIBHEM KOHKYPEHITIi
MIX COOO0IO.

22



Modern Approaches to Problem Solving in Science and Technology

Bka3zaHi cratucTu4Hi JjaHi CBiIYaTh MPO KOPEKTHICTh MPOBEACHHS IOCTINY.
[1.,3],

BcranoBnena BenmunHa iCTOTHOCTI OWIHKKM pe3yibTariB 1 HIP9s=5,99 nns
MOKa3HUKA YPOXKANHOCTI.

Sx BuaHO 3 AaHux (Ta0n.3) MDK BapiaHTaMH MOMNEPEIHUKIB ICHY€ ICTOTHA
PI3HUI BUIIOTO TMOKAa3HUKa YPOXAHWHOCTI MpU TMOCIBI MO O3UMIN MIIEHUII],
MOPIBHSIHO 3 KYKYPY/I3010 HE3aJIEKHO BiJl CIIOCOOY OCHOBHOTO 0OPOOITKY TPYHTY —
Ha 1+9,91/ra mo opaHui Ta Ha +16,5T/ra mo rKMOOKOMY puxjieHHI0. To0TO
MOMEPEIHUK O3MMa TIICHUIS OJHO3HAYHO 3abe3leuye BHIIUKA TMOKa3HUK
YPOKaMHOCTI HI’K KYKYpy3a Ha 3€pHO MPU OJTHAKOBIN TEXHOJIOT1i BUPOIIyBaHHS.

Tako BCTaHOBJICHO ICTOTHE MIEPEBUIIICHHS YPOKAMHOCTI I[yKPOBOTO OYpSKY
MpU TIOCIBI Yy BapiaHTl 3 OCHOBHHUM OOPOOITKOM JHCKO-JAllOBUM arperarom
MOPIBHSHO 3 OpaHKoK - Ha mieHutli +10,51/ra, Ha kykypyn3i +3,91/ra.

Pesynbrat cepenHiX 3a 2 pOKM BEIUYUH YPOKAMHOCTI Ta I[yKPUCTOCTI
KOPEHEIUIO/IIB 10 BapiaHTaM J0ciiay npeacTtanieHi rpadiuno (Puc.1)

PizHung y BifICOTKax B ypOXKaHOCTI IYKPOBOTO OypsiKy MK BapiaHTaMH
OpaHKH Ta IMOOKOTro 00pOOITKY IPYHTY JUCKO-JIAIIOBOIO OOPOHOIO CTAHOBUT:

Ha meHu - 8,9 - 11,8%

Ha KyKypym3i - 7,3 - 10,5% 1o pokam BiIOBIIHO, Ha KOPHUCTb IITMOOKOTO
00pOoOITKY.

Puc.1. CepenHi 3a 2 poKH JaHI II0 TTOIEpeIHHKAM 3a PI3HUX TeXHOIOTIi
OCHOBHOTO 0OPOOITKY TPYHTY MiJ IYKPOBHIl OYPSIK

140,0
120.0 110.5 1145 106.0 108.5

100.0 84.4
800 —13? . 67.9
40.0
0o 17.7 17.7 u 17.3 u 17.6
- - - -

OpaHKa PHXTIEHHA OpaHKa PHXTIEHHA
ITomepeTHAK O3HMa MINEHHIIA TTomepeTHHK KyKypya3a

M CepemHa yposkaifHicTh 3a 2 pokH T/Ta MI'ycTOTa Ha mepion 30HpaHHA, THC.INT/Ta M I[yKpHCTICTE, %

3rifHO OTPUMAHMX JIaHUX, CIIOCTEPIra€ThCs 3aJEKHICTh T'YCTOTH POCIHH Ha
MOMEHT 30upaHHs BiJ MOMEpPETHUKA Ta CIOCO0Yy OCHOBHOTO 00poOiTKy. binbiia
rycTOTa y BapiaHTi 3 PUXJICHHSM MPOTH OPaHKH Ta IICJsI O3UMOI MIIEHUII TPOTH
KyKypya3u (Puc.l).

KoeditienT KOpensiii MK T'yCTOTOI Ta YPOKaWHICTIO CEpeaHii 1CTOTHHMA
(r=0,44), mo miATBEPAXKY€E 3AIECKHICTH YPOXKANHOCTI IIyKpOBOTO OYpsKy Bif
I'YCTOTU CTOSIHHSI POCJIMH Ha MepioJi 30UpaHHs He3aJIeKHO BiJl CHCTEMH 00pOOITKY
TPYHTY Ta MOMEPEIHUKA.
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Jly»e HU3bKa Bapiallid MoKa3HuKa Iykpuctocti V=2,18% Ta HU3bKUHN po3Max
BapiroBaHHS B Mexkax 1% - Big 17,1% mo 18,1% BKka3ye Ha HEICTOTHI BIIMIHHOCTI B
3a0€3MEUEeHH] POCIUH JIOCTYTHUMU €JIEMEHTaMU JKUBJIEHHS 1 BIJICYTHICTb
TPYHTOBUX BIJIMIHHOCTEH IO TOJISIM, JIe POBOJIUBCS MMOCIB, a TAKOXK CTa0LIbHICTD
oOpaHoro riopumy.

B pesynbraTi aHani3zy gaHux 3p0o0JIeHO TaKi BHCHOBKHU:

1. Kpammm monepeHIKOM ISl IYKPOBOTO OYPSIKY € 03uMa TIICHHUIIS
MOPIBHSIHO 3 KYKYPYA30I0.
2. ['muboxuii 06poOITOK IPYHTY NUCKO-TAaoOBUM arperatoM Ha 37-40 cm

3a0e3nevyye 1ICTOTHO BHUILY YpPOXAHHICTh IIYKPOBOTO OypsIKy TMOPIBHAHO 3
KyJbTYPHOIO OpPAaHKOIO HE3aJIe)KHO BiJ TMONEpPEeJHUKAa IpPHU OJHAKOBUX YMOBaX
BUPOIIYBaHHS.

3. [Tonepeauuku (03UMa MIIEHUIS 1 KyKypy/A3a) Ta CIIOCOOM OCHOBHOTO
00poOITKy TpyHTY (OpaHKa 1 TJIMOOKE PUXJIEHHS) ICTOTHO HE BIUIMBAIOTH Ha
KUIBKICTh HAKOIIMYEHUX IIYKPIB B KOPEHEII0/1aX IIYKPOBOIO OypsIKY.

4. Kykypyza3a Ha 3epHO MOXE BUKOPHUCTOBYBATHUCH SIK MOMEPEAHUK IS
I[YKpPOBOI'O OYpsKYy MpH YMOBI BHUCOKOTO piBHS 3a0€3MEUYeHHs] MiHEpaIbHUM
JKUBJICHHSIM.

CnucoK BUKOPUCTaHUX JIKEPEIL:
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OnHi€o 3 OCHOBHUX TPOOJEM B yMOBaX BIMCHKOBOTO CTaHy Ta IMOBOEHHOTO
BIIHOBJICHHsI YKpaiHu €, 1 Oyjae 3aluIlaThCh, HECTaya EHEPropecypciB Jyist
BIIPOBA/KCHHS Ta BEJICHHS 3araIbHONPUHHATHAX TEXHOJOT1H CLIICHhKOTOCIIOIAPCHKOTO
BUPOOHUIITBA. TOMY MOIIYK, BiIpalfOBaHHS Ta BIPOBAHKEHHS pecypco30epiratounx
CUCTEM Hapasl € akTyaJbHuM [ 1, 2].

Buenumu kadeapu TEXHOJIOT1H nepepoOKu Ta 30epiraHHs
cuibebkorocnogapcbkoi npoaykiii XJIAEY po3po0iieHO TEeXHOJOrii0 MiArOTOBKU
cyOcTpaTy JiJisi BUPOIIYBaHHSI TJIMBH, IO Mepeadaydae rijpoTepMIduHy MacTepu3alliio 3
NOJAJIBIIOK aepoOHOI (epMeHTaliero. OOnanHaHHsS sl TIATOTOBKH CyOCTpaTry
OpIEHTOBAaHE HA MPOCTOTY BUKOPHCTAHHS Ta JOCTYIHICTh HAaBITH JJIsl MPUCATUOHUX
rocrnoaapcts [3].

Pe3ynbTaTtu Ta ix 00roBOpEeHHS

EnexTuBHI TeXHOJIOTI] B MPaKTHIIl 3aCHOBaHI Ha pO3IrpiBaHHI Macu cyOcTpaTy
32 pPaxyHOK JAiSUIbHOCTI TepMOQUIBHUX MiKpoopraHi3miB. | uum Ounblie Mmaca
cyOcTpaTy, TUM CTaOuUIbHINIE 1 PIBHOMIpHIIIE Wae po3irpiB cymimri. Taki KiacHU4Hi
TEXHOJIOT11 MATOTOBKU CyOCTpaTy ISl BUPOILYBaHHS IPUOIB € BEIMKOMACIITAOHUMU,
OJTHOPA30BE 3aBaHTAXCHHS CTAHOBUTH Big 10 TOHH CHUPOBHHH 1 OuIbIIE, IO
YHEMOXJIMBIIIOE BUKOPUCTAaHHS TaKUX CHOCOO0IB y Mainux ¢GepMepCchbKUx Ta
npucaguOHUX rocrnoaapcTBax.

MoaudikoBaHa TEXHOJOTIS MIATOTOBKUA CyOCTpaTy /i BUPOIYBAaHHS TJIUBH,
po3pobiiecHa BueHMMHM  Kadeapu TEXHOJIOTiH  mepepoOku Ta  30epiraHHA
cutbchkorOCiogapcebkoi  mpoxaykmii  XJIAEY  mepenbaduae = BUKOpHCTaHHS
TAPOTEPMIUYHOI TacTepu3allii 3 TMoJaibiio aepoOHow (depmeHTaliero. Jlana
TEXHOJIOT1sI MOEAHYE MPOCTOTY T1APOTEPMIUHOT 0OPOOKH 13 CTBOPEHHSIM €JIEKTUBHOCTI
cyOcrpary.

[lepeBaru po3po0JIeHOT TEXHOIOTi:
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IpocToTa O0O0JIaJHAHHA Ta HU3bKI KamiTalbHI BHUTPAaTH Ha OPraHi3auiio
CyOCTpaTHOrO 1EXY;

BIJICYTHICTh TEPMIYHO HEOOPOOICHUX Y1 HE3BOJIOXKEHUX 30H y CyOCTparTi;
YaCTKOBE BUJAJIEHHS JIETKOJAOCTYTHUX JJI1 KOHKYPEHTHO1 MIKpO(IOpHU CIOITYK
13 BIAMPAaIbOBaHOIO BOJIOIO;

YaCTKOBE BUJIAJICHHS 3aJIUIITKOBUX MECTUIUAIB 13 BIAMPAIbOBAHOO BOJIOIO;
JOCTATHSI €JIEKTUBHICTD CyOCTpary, 110 Ja€ 3MOTY BIPOBAIUTH TEXHOJOTIIO B
MPUCTOCOBAHUX MPUMIIICHHSX;

MPOCTOTA TEXHOJIOTII Ja€ 3MOTY 3aJlydyaTd MepcoHa 3 0a30BUMHU 3HAHHIMH Ta
HaBUYKAMU;

MO>KHMBICTh BUKOPHUCTOBYBATHU sl 00OpOOKH CyOCTpaTy TEXHIYHOI 1 000pOTHOL
BOJIH;

NpaBUWIBHUN MOHTaX OOJaJHAaHHS Ja€ 3MOTY BHKOPHUCTOBYBATH MIHIMYM
€JIEKTPOEHEPrii, JUIle sl OCBITICHHS, MPUBOAY HACOCIB MOJAdl TEXHIYHOI
BOJM Ta CTaHKa JUIsl HaOWMBaHHS CyOcCTpaTHUX OJIOKIB. 3a yMOBHM HasiBHOCTI
[EHTPAJII30BaHOI'0 BOJIONIOCTAYaHHS 1 py4YHOT HAOMBKU OJIOKIB BUKJTIOUAOTHCS 1
11l BUTpaTH.

TexHosoriyna cxema 00poOKH:

1.

oo W

6.

3amMouyBaHHs cMpoBHHM — Temieparypa 10 30°C, sutpumka 30xB y Boi, 10 10
roguH 0Oe3 BOJAU- MPOBOKAIll MPOPOCTAHHSA CIOP. 3 YMOBU BHKOPHCTAHHS
SAKICHIX KOMIIOHEHTIB JJaHy OTEpaIlil0 MO>KHA BUKJIIOUUTH.

[Tacrepu3anis - 3anuBanHs Bogoo 75...80°C, Burpumka 2 roaunu (t cyoeTpary
70-75°C).

Burpumka 6e3 Boau — MiniMyM 12 roaus (t cybcrpary monaiimenmre 55°C).
BuBaHTa)Xe€HHS Ta MEPEMIIIEHHS B YHCTY 30HY.

Oxonomxenns 10 24-30°C.

[HOKYys11IsT TA 3a0MBKA OJIOKIB.

OO6naananus 111 00poOKH cyOcTparty:

€MHICTh 71 HAarpiBaHHS BOAU. 3 YCiX BapiaHTIB (HArpiB BOJU 3a JOMOMOTOIO
TEH, ra3zy, TBepaoro mnajuBa HaWOUIBII EKOHOMIYHUM € HarpiBaHHs
aIbTEPHATUBHUM TBEPAUM MaTUBOM. €MHICTh MOHTYETbCA B KOTEN, JHO
€MHOCT1 Ma€ OyTH Ha BUCOT1 BEpXy €MHOCTEH JJIs MacTepu3allii.

€MHicTh ana mnacrepusanii. Haiikpamwmii Bapiant — BukopuctanHs [BC-
KOHTelHepiB (eBpokyOiB). He kopoaye, J€rko TpaHCHOPTYETbCA SIK Yy
MOPOXKHBOMY, TaK 1 3allOBHEHOMY BHUIJISl, JIETKO OOJAgHYEThCS Tif
nacTepusaliifHy €MHICTb.

Hacoc myis mogadi BTopuHHOT BoAM. Y pasi TOTPUMaHHS BUCOTH PO3MIIICHHS
€MHOCTEM MOKHA BUKOPUCTOBYBATH HACOC JJIS MepeKauyBaHHs XOJIOHOI BOJIU
(Temneparypa nepekauyBanHs 10 60rpan). [Ipu opranizaiii kaHanmizamii B Hexy
HACOC /IS TIepeKavyyBaHHs MOKHA HE BUKOPHCTOBYBATH.

®dituHrn Ta TpyOompoBoau. Jnms mojadi rapsdoi BOAM HA MacCTEPHU3AIiIO
BUKOPUCTOBYIOTh CTAJIEBI 4K r'yMoOB1 TpyOomnpoBoau. i BiABEAEHHS BOAU —
nonietunenoBi kpauu PEHD Ta nonietriieHOB1 TpyOOIIpOBOIH.
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— IligmoHu AJ1s1 BUBaHTaXEHHS CyOCTpaTy Ha OXOJIOI>KEHHS.
— E€MHICTD IS IEPEMIINTyBaHHsI KOMIIOHEHTIB CyOCTpaTy Ta Mileilo.
— Cranok nns gopmyBaHHA OJOKIB ab00 CTUI i PYyYHOro (POpMyBaHHS.

BucnoBku.

OnHopa3oBe 3aBaHTAXKEHHS 3a PO3POOJICHOIO TEXHOJOTIEI0 CTaHOBUTH 250KT i
Oulbllle, [0 3HAYHO CHPOUIYE BIPOBAPKEHHA Ta YCIIIIHE BUKOPUCTAHHS Y
rOCIOIapCTBaX 3 HEBEIUKUM MOXIIMBHM OOCATOM BHUPOIIYBaHHSA Ta THependayae
BUKOPUCTAHHS TPOCTOTO  OOJIafHAHHA, JIOCTYIHOTO SK 32  KamiTaJIbHUMHU
BKJIQJICHHAMH, Tak 1 3 MOHTaxy. Kamidikailisi oOCIyroByrYOro mepcoHany 3a
PO3pOOJICHOI0 TEXHOJIOTIEI0 HE Tependadae OCOONMMBUX Ta BIAMOBINAIBLHUX PIiBHIB
yMiHb Ta HaBUYOK, 110, OE3yMOBHO, HaJa€ JIOJATKOBI MEpeBaru y BIPOBAKEHHI
BUPOOHUIITBA TJIMBU Y HEBEIUKUX (PepMEpChKUX Ta MpUCaTUOHUX TOCTIOAAPCTBAX.

Butpumka cyOcTpary B 3alpOolOHOBAaHUX PEXUMaX 03BOJISE 1HAKTUBYBATU
CTOPOHHIO IIKIJJIMBY BEre€TaTUBHY MIKpPO(DIOpY Ta HApPOCTUTU HEOOXIAHUM THUTP
TepMOPUIBHUX MIKPOOPTraHi3MiB, IO YTUIII3Y€ >KUBIEHHS KOHKYPEHTIB TJIMBH Ta
3a0€3Me4YnTh JIOCTATHIO €JeKTUBHICTh CyOCTpary.
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JIbBIBCHKMI HAIIOHAJIBHUN
YHIBEPCUTET MPUPOJOKOPHUCTYBAHHS

OnHuM 13 cnoco0iB MOKBABJIEHHS €KOHOMIKUA arpornpoOMHUCIOBOr0 KOMIUIEKCY
VYkpainu € 3a0e31eueHHs CTaIOr0 BAPOOHHUIITBA OIHHUX KYJIBTYD.

Hacinns pimaky wmictuth 6mus3pko 38-50 % omii, 16-29 % Oinky 1 67 %
KJIITKOBUHH, III0 POOUTH MOTO OFHIEI0 3 HAUTIOMIUPEHIIITNX OMIHHUX KYyJIbTYp Y CBITI.

PimakoBy 0I1if0 BUKOPUCTOBYIOTH /IS BUPOOHUIITBA O10/IM3€II0, MUIA, TYMHU,
CBIUOK, JIaKiB, IUIaCTMAac, MPaJIbHUX IMOPOIIKIB, SIKI IIBUJIKO PO3KIAIAIOTHCS Y
HABKOJIHMIIIHBOMY CEPEIOBHIIIL.

Pimak HanexuTh [0 MIHHUX KOPMOBUX KYyJbTYp. Y TOHAIBIlI TBapuH
BUKOPHUCTOBYIOTh MAaKyXy Ta 3€JICHY Macy piIaKy.

3 pinakoBoi COJOMM BHUTOTOBJISIIOTH TMAaIlip, IENION03Y, KapTOH Touo. Bin €
I00pUM TIOTIEPETHUKOM JUISl 3€pPHOBHX. POCIHMHM pilaky 3aXWIaloTh TPYHT Bij
HECIIPUSATINBOI Mii 3JIUB 1 MPSAMUX COHSYHUX MPOMEHIB, a TAKOX MEPEIIKOKAIOThH
HEMPOJYKTUBHOMY BHUIIAPOBYBAaHHIO BOJM 3 IPyHTY. Pimak mano BUCYIIye TPYHT,
MOJTInIIye Horo arpodi3nyHi BIACTUBOCTI 1 iTocaHiTapHM cTaH [ 1-5].

Bucoky ypokalHICTh pilaky O03UMOro 3abe3nedye CTBOPEHHS  30H
KOHIICHTPOBAHOTO BUPOIIYBaHHS HAa BEITUKHUX TUIOMIAX, 0 YMOXJIHBIIOE ¢(DEKTHBHE
BUKOPUCTAHHS B TEXHOJOTIYHOMY TPOIECI TPYHTOBO-KIIMAaTUYHUX YyMOB W
MaTtepialibHO-TeXHI14HOi 0a3u. [IpoTe, asis 301IbIIEHHS BPOXKAHOCTI M IKOCT1 HaCIHHS
aKTyaJIbHUM € BIPOBAI>)KEHHSI HOBUX BUCOKOBPOKAMHUX COPTIB i riOpHIIB piMaKy, 1o
JACTh 3MOTY 3a0€3MeUNTH T'OCTI0IapCTBA MOTPIOHOIO KIIBKICTIO SKICHOTO HACIHHS JJIst
PO3LIMPEHHS] MOCIBHUX IUIOLI, 30UIBLIIMTH BHPOOHMUIITBO OJIIi HA XapyoBl LI, a
TBAPUHHHUIIBKY Taly3b - KOPMOBUM O1JIKOM.

MeTtoro A0CHiIKeHb 0YJI0 3pOOUTH MOPIBHUIBHUN aHAIII3 MOXKUBHOCTI HACIHHS
pinaky o3umoro coptiB Jlem60 i Henbcon. g 1ip0ro mpoBOAMIIM 300TEXHIYHUIN
aHaji3 BKa3aHUX COPTIB.

[TpoBeaeHMU AOCTIHKEHHSIMI BCTAHOBUJIU, ITI0 HACIHHS pimaky copTy Jlem6o
Mmictuthb 20,6 % mnporeiny, 43,7 % xupy, 5,9% xmitkoBunu, 18,7 % BEPy, toai sx
HaciHHs copTy Henbceon - BinnosiaHo 21,1; 46,3; 5,51 16,1% (tab6sn.). Busnauumnu, 1o
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MOKMBHICTh HACiHHA pinaky copty [lem6o cranoBmma 1,57 BIBCSHHMX KOPMOBHUX
OIMHUIb, a copTy Henbcon — 1,61.

Ta6nuis. [ToXKuBHICTh HACITHHS PiaKy 03UMOTO PI3HUX COPTIB

IToka3HUK Coprt [Tpotein | Kup | KimitkoBuna | BEP
: Jlemb0 20,6 43,7 5,9 18,7
BMicT noXuBHUX PEYOBUH, %o
Henbcon 21,1 46,3 5,5 16,1
BMmicT nokuBHUX pE4OBHH B 1 Hem00 206 437 59 187
KI' KOpMY, T Henbcon 211 463 55 161
.. . Jlemb0
Koedimient neperpaBuocTi, % Hemncon 65 73 54 70
Bwmict neperpaBauX moxkupHux | Jem60 133,9 1319,0 31,9 130,9
pe4oBHH B 1 KT KOpMY, T Henbcon 137,2 | 338,0 29,7 112,7
KoHcTaHTH KUPOBIIKIAICHHS Jlembo 0,235 10,536 0,248 0,248
Henbcon
OuikyBaHe KUPOBIIKIIAICHHS, T Jlembo 31,5 171,0 7.9 32,5
" | Hembcon 32,2 181,2 7,4 27,9
OuikyBaHe BinKIageHHs xupy 3 | Jembo 2429
1 xr kopmy, T Henncon 248,7
KoeditieHT BigHOCHOT Jlem60 97.0
MTOBHOIIIHHOCTI 3epHAa Henbcon ’
dakTHuHe BiaKiIageHHs kupy 3 | Jem00 235.6
1 xr kOop™my, T Henbcon 241,2
Bwmicr B 1 kr kopmy kopmoBux | Jlembo 1,57
OJMHHIID, KT Henbcon 1,61

OTxe, MOKHUBHICTh HACIHHA pimaky o3umoro copty Hembcon Oyna na 0,04
BIBCSIHMX KOPMOBUX OJIMHUIIL OUIbINIA, HixK copTy Jlemobo.
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MexaHiuHE TOIIKO/)KCHHS HAciHHSA HaOyBae Bce OUIBIIIOTO 3HAYCHHS 31
3pOCTaHHSIM PIBHS MeEXaHi3alli HaciHHUNTBA. BojHodac, BOHO MoOxe OyTu
COPUYMHCHUA 1HIIMMH TPUYUHAMHA, TAKUMHU SK TOIIKOJKEHHS IIKIJIHUKAMU Ta
XBOpOOaMH, a TaKOXX BIUIMBOM HAaBKOJMIIHBOTO cepefoBuina. Ilimyac 30upaHHs
BpPOXKaI0 Ta MICIA30MpabHOI OOPOOKH 3€pPHO 3a3HAE BCUISKUX MOIIKOJXEHb Yepes3
CUJILHUM BIUJIMB MAIlIMHI MEXaHI3MIB.

Oco0MBO Bpa3IuMBUM 10 TOUIKOJKEHb € HACIHHEBUM Marepiall, OCKUIbKH
TEXHOJIOT1i MOro miAroTOBKU IepeadadyaroTh OiIbINE MEXaHI30BaHUX ONEpallid s
JOBEJICHHSI MaTepiaidy /0 BCTAaHOBJIEHUX CTaHIApTIB AKOCTi. Buxonsuum 3 1bOro,
dbopMu TIOIIKOMKEHHS HACIHHS MOXXHAa pPO3AUTUTH Ha TpU THUIH: MEXaHIYHI;
OloyoriyHi; (aKTOPH HABKOJHMIIHBOTO CEpPEOBUIA MOXXHA PO3AUIMTA Ha TpU
kareropii [1-2].

MexaHiuHMI BIUIMB CLIBCHKOTOCIOJAPCHKUX arperariB Ha pI3HHUX eTarax
JOpOOKM HACIHHS CIPUYMHSIOTH MAaKpO- Ta MIKpOTpaBMHU. Makpo TpaBMHU MOXKYThb
OyTH HACTYNHHUX THUIIB: MOBHE a00 YAaCTKOBE TpPaBMYBaHHS 3apOAKYy; YaCTKOBUU
PO3PUB CIM'sIIOJI; YACTKOBUM PO3PUB 3apOjiKa; HACIHHEBA 00OJOHKA po3ipBaHa abo
MOBHICTIO BIJOKpEMJICHA.

MikpoTpaBMu HEBUAMMI JJIsl OKa, aje 3aBJal0Th 3HAYHOI MIKOAM HaciHHIO. J[o
HUX BIJIHOCATHCS: YAaCTKOBUM HEKPO3 HACIHHEBOI TKAaHWHU; TMOIIKOJKEHHS, SKi
BUHHUKAIOTh, KOJM HACIHWHA BIIAUISETHCA BiJl MATEPUHCHKOI POCITMHH, OCKUIBKH
pO37UTbHA TKAaHMHA HE BCTUTNIa CHOPMYBATUCS; MIKPOIOIIKOMKEHHS 3apOJIKa;
MIKPOINOIIKO/IP)KEHHSI 4epe3 BHYTPIIIHI TPILMHU B CIM'A10isX a0o eHJaochepMi;
MIKPOITOIIKOPKCHHST HaCIHHEBOT 00010HKH [ 1, 3].

biosoriuHi MOMIKOKEHHSI BKIIOYAIOTh MONTKO/KEHHSI, CIIPUYMHEH] IITKITHUKaMH
Ta XBOpoOamu.
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HIKiTHUKA MOKYTh CIIPUUYMHSATH MAKPOIOIIKOKEHHS (TPU3YHH, TYCEHHIT1), SKi
HE OTPYIOIOTh HACIHHS, Ta MIKPOMOIIKOKEHHS (ITOMEIHIl, KJIOMU TOIIO), SKi
CHPUYHHSIIOTH OTPY€EHHS. EKOJIOTT4HI OMIKOJIKEHHS POSBIIAIOTHCS Y pO3TPICKYBaHHI
HACiHHA. MOro ChnpuumHse 4YepryBaHHS BOJOTOi Ta COHSYHOI MOrOAH, IO MOXKE
MPU3BECTH JI0 HAaMOKaHHS a0o BUcHXaHHS HaciHHA. Kpim Toro, exosoriuxe
MOIIKO/DKEHHS MOXKE 3'SIBUTHCS 3 NPUYHMH, 3rajJlaHux Bulle, abo B pe3yJbTari
3aMOPO3KIB UM COHSYHHMX OITKIB, KOJIM 30BHIIIHS OOOJIOHKA BIAIIAPOBYETHCS BiJ
€H/I0CTIEPMY .

Sxio 3aranpHU HENOO1Ip ypokaro yepe3 MmomkoKeHHs: BBaxaT 3a 100 %, To
HeJ001p ypokaro uepe3 3HIKEHHS MOJIbOBOT CXO0XKOCTI MOXke csaratu 57-69 %. KoxHa
TpaBMa yHIKajdbHa HE TUIBKH 32 CBOIM NPOSBOM, a ¥ 3a BIUIMBOM Ha O1070TI4YHI
BJIACTMBOCTI HacCiHHs. ToMy B cHcTeMi iX Ki1acudikallii ¢l BUALIATA KOHKPETHI THUITH
JUTsI BU3HAYCHHS MTPUYMH BUHUKHEHHS, CTYIEHS KOXKHOI TPaBMH Ta OOTPYHTOBAHUX
3aX0MIB IO M0 3amoOiraHHs a00 3MEHIIeHHS ii MIKIJJIMBOTO BIUIMBY Ha HACIHHS.
[IpyurHamMu TpaBMyBaHHSI HACIHHA € KUIBKICTh POCIIMHHOI MacH, 10 MOJIa€ThCA Ha
MOJIOTHJILHUHM amapaTr, dYacToTra oOepTaHHs OapalOaHa, BEIMYMHA 3a30py MIiXK
O6apabanom 1 migbapabaHHIM, KOHCTPYKTUBHI OCOOJMBOCTI MOJIOTHJIBHOTO amaparta i
peryyioBaHHS CHUCTEMH OYHIIEHHA HaciHHA. OOMOJIOT HACIHHS 3 BOJIOTICTIO, IIIO
BIIXUJIAE€THCS B ONITUMAIBHOT IJIs ITPOIIECy OOMOJIOTY Ta Mic/sI30MpaabHOT 00pOOKH,
NOCWIIOE HEraTUBHUW BIUIMB 1MX (¢aktopiB. EdexkTtuBHHUMH 3axomamu s
3armo0iraHHs MOIIKO/KEHHIO HACIHHS € PO3/UIbHE 30MPaHHs BPOXKAIO, SIKE 3MEHIIYE
MeXaHiuH1 TomKokeHHs Ha 50 %, Halle)kHe HaJalTyBaHHS MOJIOTUJIBHOTO Ta
OYMCHOTO 00JTaTHAHHS Ta 0OMOJIOT TIPH ONITUMAJIbHIA BOJIOTOCTI HACiHHS [4-6].

OCHOBHMM MOKAa3HUKOM SIKOCT1 HACIHHS € CXOXICTh B JaOOpaTopii, sika BIUIMBAE
Ha CXOKICTh B MOJII, 1110 B CBOIO Yepry BU3HA4Yae (POPMYBAaHHS ONTHUMAIBHOI I'YCTOTH
POCIIVH 1 KIHIIEBUN PE3yIbTaT — BPOXKAUHICTH [1].

Y  mpoMHCITIOBOMY  CUIBCBKOMY  TOCHOJApCTBI, SIK  BIJIOMO, HACIHHS
MOIIKO/DKYETHCS i yac 30MpaHHs, OYUIICHHS Ta cymiiHHA. [lomkomkene HaciHHS,
HaBITh SKIIIO BOHO TMOIIKO/)KEHE HE3HAYHO, MA€ HU3BKY CXOXICTh y Ja0OpaTOpHUX
YMOBaX. TOMy Hpo6neMa MOJIsATa€ BTOMY, 1100 BU3HAYUTH BIUIMB IMOIIKOHKCHHS Ha
BPOXKAWHICTh 1 peaiizalfito OlomoTeHIiany KyabTypu. lle momomoske BUABUTH
MO>KJIMBOCTI 3aro0OiranHsi Ta 3MEHIICHHS TpaBMYBaHHS, a TaKOX BigOOpy Ta cCiBOM
BHCOKOSIKICHOTO HACIHHSI B MEXaHI30BAHOMY TEXHOJIOTTYHOMY JIAHLFOKKY "30MpaHHs
BPO’KarO-TIJArOTOBKA HACIHHSI-CiBOA".

3po3yMmiio, 10 PpiBeHb peanizaiii OI0MOTEHIIANy CUIbCHKOTOCIOIAPChKUX
KyJbTYp, TOOTO HACKIUJIBKM IOBHO MOXKE OYTH peani3oBaHUN MOTEHIal COPTIB,
BCTAHOBJIEHUN Y COPTOBUIPOOYBAaHHSAX HOBUX TIOPHUIIB KYKYpPY/A3H, 3QJICKUTH Bl
CXO0XOCT1 HACiHHA B JIaDOpaTOpHUX yMoOBax. BimHocHa BenmumHa, a00 KoedilieHT
peamizarlii OlomoTeHIiany, MaiKe MpsSMO IPOMOpIiiHa J1Ta0opaTOPHIA CXOXKOCTI
HaCIHHSI.

31 3HWXKEHHSM CXOXKOCTI HACIHHS KyKypyI3W Koe]illieHT peamizaiii
010MOTEHIIAaTTy TAKOX 3HUXKYETHCS.
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[TomkoKeHHST HACIHHA 3HMXKYE CXOXICTh y JlabopaTopii Ta B MOJi 1 3HAYHO
3MEHIIy€e KOe(IlIEHT BUKOPUCTAHHS O10MOTEHIAy KYJbTYpH, IO MPU3BOAUTH 0
3HM)KEHHS BPOKalHOCTI.

Hacinns € ocHOBOIO Bpokaro, 3a0esneuytoun 40-45 % OGiomnoTeHIiany, TexXHIKa 1
texHosoris -30-35 %, a nobpusa — numie 20 % [3-5].

VY3aranbHUBIIM JaHI PSITY TOCHITHUKIB, BCTAHOBIIIA Maibke MpsIMy 3aIeKHICTh
BIUIMBY TPAaBMOBAHOTO HACIHHS 3€pHOBUX KYJIbTYp Ha 3HIKCHHS peamizaiii
OlomoteHIiany. Bimomo 110, TpaBMyBaHHS HAacClHHS Ma€ OCOOJMBUM BIUIMB Ha
3HI)KEHHS CX0KOCTI1 B IPYHTI.

TakuMm 4rHOM, TpaBMyBaHHS HACiHHS TOYMHAETHCS MPH MPOXOKEHHI HACIHHS
yepe3 MOJIOTHWIbHUNA OapabanH komOaiiHa mpu 30upaHHi Bpoxkawo. Haiimenmie
TpaBMYyBaHHsI BiZIOyBa€ThCs IPU BOJIOTOCTI HACIHHS B Mexkax 12-22 %, a HallOuibIIe —
gk pu HU3bKIH (8-10 %), Tak 1 mpu BuCcoKi# (25-30 %) BosIOrOCTI.

3BUYailHO, CXOXICTh 1 BPOXKAWHICTH HACIHHA 3aJ€XKaTh BIiJ XapakTepy
MOIIKOJKEHHS (3apoJika, PO3TPICKYBaHHS €HJocrepMy, jaedopmallis HaciHHA) 1
CTYTICHS TTOIIKO/KEHHS. Y KYKYPY/I3H MOIIKOKEHHS HACIHHS BCiX (hpakiiiii 3HUKYE
BpokaiiHicTh Ha 20-25 %, 30Kpema MOIIKOIKEHHS 3ap0JIKa 3HUKY€E BPOKAUHICTD Yy 2,5
pas, a MOIIKOKEHHS eHJjocepMy — BIIBiYi [2, 5].

[Tpu 306upanHi Bpoxkaro Ha HACIHHS JIJaHy OMEPAIi0 CIi PO3TIAIATH K TEPeXif
70 HAaCTYIHOTO TEXHOJIOTTYHOIO Mpolecy 30epiraHHs Ta MIATOTOBKM HACIHHEBOTO
Matepiany. {00 yHUKHYTM TIOIIKOJ)KEHHS HAaCiHHSA, HEOOXiAHE BIANOBIAHE
peryJiroBaHHS 30MpagbHOI TEXHIKH.

Ha crymiHp NOWIKOJKEHHS 3€pHa MiJ 4ac KOMOAWHOBOTO 30HMpaHHS BIUJIMBAE
PO3Mip 3a30py Mik 6apabaHOM 1 IEKO0, OKpYKHA MBUAKICTH OapabaHa, MPaBUIBHICTD
pEryJIFOBaHHS OUUILICHHS Ta KOHCTPYKTHUBHI OCOOJIMBOCTI MOJIOTUIILHOTO 00JIaTHAHHS
[4].

30epiraHHsi, OYUIICHHS Ta CYIIIHHS HACIHHS € BaXXJIMBUMH TEXHOJIOTTYHHUMHU
npuiioMamMu JJi MIATPUMaHHS BUCOKOTO PIBHS CXO0KOCTI HACIHHS.

BucnoBku: Ilig uyac 30upaHHs BpOXKaw CHiJ JTOTPUMYBATHCS ONTHUMAIbHHUX
CTPOKiB, 100 YHHKHYTH 3HAYHOTO OCHIIaHHS Ta PO3CIIOBaHHS 3€PEeH 3 BOJOTHX
KauyaHiB. 3aJIeXXHO BIJl TUIly TiOpUJa, HE PEKOMEHIYEThCS 30MpaTH BpOXKail, KOJIM
BOJIOTICTh KauaHiB Hibk4ue 20-22 %.

O6po0Oky KayaHiB (BUAAIIEHHS 0OTOPTOK, COPTYBaHHS 332 TUIIOM) CJI1JT IPOBOAUTH
B TOM camuil yac, mo 1 30upanHs. [lomimieHHS BOJOTHMX KayaHiB Ha 30epiraHHs
30UTBIIY€E BMICT cCaMO OOPYIIIEHOT0 HACIHHS 1 3HMKYE HOTO SIKICTh. Y TIporeci 00poOKu
KauaHiB 1 Togadi ix y cCymapky HEoOXITHO BHAAIATH caMoO OOpyIIeH1 sapa i
BpPaxOBYBaTH, L0 AKIIO sApa MOTPAILIATh B KaMepy CYIIAPKHU, TO YMOBHU CYIIIIHHS
MOT1pIIATHCS, @ CIIOKUBAHHS €Heprii 30LIbIIUThCS.

CymriHHg KaudaHiB  CIIJ] TPOBOAUTH Tak, MO0 3amo0IirTH TEIIOBOMY
MOIIKO/P)KEHHIO HACIHHS 1 HE TOMYCTUTHU YTBOPEHHS BHYTPIIIHIX MIKpOTpIimuH. Tomy
MpU CYIIHHI KPEMEHUCTUX TIOpUIIB CIiJi BUKOPUCTOBYBATH M'SKI TEMIIEpaTypHi
peXuMH, 100 3a0e3MeYuTH TNOBUIBHY BTpaTy BOJOTM B 3€pHI Ta pPIBHOMIpHE
BHCHXaHHS OKPEMHUX YaCTHH.
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[Tpu ounmieHHi Ta KaniOpyBaHH1 HACIHHA CJIiJl BUOpATH BINOBIAHUN HAO1p pemiT

1 pe>KUM pOoOOTH/OUUILIEHHS, IKUI HE CIIPUYUHSE TPABM.
Cnucok BUKOPUCTAHUX JKEPEI:

1. TpaBmupoBanue ceMsH U ero npeaynpemxenue / [lox obmi. pem. a-pa c.-x.
Hayk, mpod. U. I'. Ctponsl. Mocksa: Konoc, 1972. 160 c.

2. Uxuk H. K [loneBas BcxoxecTh cemsiH. KuiB: Ypoxaii, 1976. 200 c.

3.  Kamoxuuii O. 1., JlutBunenko K. JI., Hazapenko B. C.  3anexHicTb
BPOXKaHOCTI KYKYpYI3U BIJ SKOCTI HaciHHA. FEHnepeo3bepicaroui mexHon02ii
BUPOWYBAHHSA 3epHO8UX Kyabmyp: 30. HayK. cT. Juinponerposcek: [Toporu, 1995. C.
34-38.

4. Kupmra M. 4., bazinesa 0. C. OcoO6nmuBOCTI TpaBMyBaHHS HACIHHS KYKYPY/I31
Ta METOAU MOro TMomnepemkeHHs. broiemens [ncmumymy 3epHo6020 20cnodapcmaea.
2011. Ne 40. C. 60-63.

5. Kupna M. 4., [lamenko H. O., bazinesa 0. C. Ilpupona TpaBMyBaHHS
HACIHHSI KYKypyA3U Ta METOJU Horo Bu3HaueHHs. Cenexkyis i HACiHHUYymeo. XapKiB,
2009. Ne 97. C. 196-202. (mixceio. memam. Hayk. 36. cm. IH-ma pociuHHUYmMea im.
B. A IOp’esa).

6. Kupma M. 4., basinesa 10.C. BinuB pi3HUX TUIIB TpaBMyBaHHS Ha SIKICTh
HaciHHsA Ti6puniB kykypym3u. Hayk. np. [1® «KATY» HAY. Cimdpepomnons, 2008.
Bun. 107. C. 68-71.

HISTORY OF MULARD, CHARACTERISTICS AND
PROSPECTS OF CULTIVATION IN UKRAINE

Stryzhak Tatiana A.,

Dr. Associate Professor of the Department

of Animal Husbandry and Food Technologies
Volodymyr Dahl East

Ukrainian National University
t.stryzhak@snu.edu.ua

Hodnieva Valeriia S.,

student

Volodymyr Dahl East

Ukrainian National University
204-21d-68@snu.edu.ua

Martyniuk Iryna M.,

PhD, Senior research associate

Laboratory of reproduction of agricultural animals
Institute of Animal Science of National Academy
of Agrarian Sciences of Ukraine
martinyuk.i.n.2015@gmail.com

33


mailto:t.stryzhak@snu.edu.ua
mailto:204-21d-68@snu.edu.ua
mailto:martinyuk.i.n.2015@gmail.com

Modern Approaches to Problem Solving in Science and Technology

Currently, the domestic meat poultry industry is rapidly developing and
increasing its capacity thanks to the cultivation of mainly broiler chickens and turkeys.
But there are still several types of agricultural poultry that could not only expand the
range of consumption of meat products, but also create new agricultural enterprises,
cooperatives of farmers and processors, and generally new jobs. Unfortunately, the
revival of domestic commercial poultry farming since the early 2000s did not affect
these industries. Investors were primarily deterred by the limited demand for duck meat
due to its too high fat content and, accordingly, calorie content. There were other
reasons of a technological and commercial nature. For example, independent poultry
slaughtering enterprises have practically disappeared and have not recovered.
Therefore, a relatively small number of poultry enterprises and a large number of
peasant households are engaged in the cultivation of commercial waterfowl in the
country. However, technological and breeding modernization in the world did not pass
by geese and ducks. For example, initially in Europe, crosses of white Peking ducks
began to displace breeds of another domesticated species of musk duck (Cairina
moschata), and now the breeding of hybrid birds - mulards - is spreading. This is
mainly due to the taste and chemical composition of the meat of these birds originating
from South America, as well as their unique technological properties [1, 2].

Duck Mulard Breeding meat ducks is one of the priority areas of poultry farming.
However, not all breeds give maximum profitability, so the choice of poultry should
be approached very carefully. A rather attractive option is the mulard hybrid, which is
characterized by ease of maintenance and high productivity. The story of Mulards are
a hybrid obtained as a result of the selection work of specialists from France, who
crossed the drake of a musky duck (Indo-duck) with a Peking white duck breed. As a
result of selection, an unpretentious cross has appeared, which is highly resistant to
diseases and is ideal for beginners. Mulard was bred in the 60s of the last century, since
then it has been considered one of the best meat hybrids. A little later, matings were
carried out of the Indo-duck with the Orgpington, the Rouen duck and the “white allier”
were carried out. This work also gave good results, but it was mulards that gained great
popularity among other hybrids. Mulards are not found in nature, since the distribution
areas of their parent individuals are far from each other: the Peking duck lives on the
territory of the Eurasian continent, and the Indo-duck lives in South America. An
important breeding feature of the cross is the preservation of the best generic traits of
both parents in each representative of the hybrid. So, from the Pekin breed, the bird got
a large body size, and from the musky breed, the accumulation of a minimum amount
of fat in the meat, which makes it soft and tender. Like many artificially bred crossed
breeds, mulards cannot have their own offspring in a natural way, they multiply due to
human intervention [2, 3].

Advantages and disadvantages The high popularity of the cross among poultry
farmers due to a number of its important advantages, namely: high resistance to
temperature extremes greatly simplifies the maintenance and breeding of birds, and
also allows them to be grown in a temperate continental climate; the minimum costs
for growing are due to the rapid weight gain of the duck on almost any feed; excellent
immunity minimizes the loss of poultry from various infectious and bacterial diseases,
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and also contributes to high flock survival; due to the precocity of mulards, they can
be slaughtered starting from 3-4 months; hybrid meat has high taste properties and is
somewhat reminiscent of goose; thanks to the cleanliness of birds, their feather is in
excellent condition and can be used to make pillows; ducks are quite balanced, do not
interfere with the owners with loud cries and do not run away from the farmstead.
However, along with the obvious advantages, the hybrid still has disadvantages. These
include the impossibility of reproduction in a natural way due to the infertility of eggs
and a particular sensitivity to dampness. For faster weight gain, ducks must be provided
with a dry, ventilated room and the presence of drafts must be excluded. Another
disadvantage is considered to be too high, in comparison with other breeds, the cost of
ducklings [3, 4].

Unfortunately, the genetic material of this bird is brought to Ukraine mainly in
the form of ducklings or eggs for incubation. When buying mulards, pay attention to
the appearance of the ducklings and ask for documents about their origin and veterinary
well-being. It is relatively difficult to obtain hybrid ducklings, and therefore the parent
flocks in Ukraine are still few. Quality, healthy birds of French genetics are difficult to
purchase. You cannot count on the fact that you will be able to breed and provide
yourself with meat and eggs and at the same time renew the duck population with the
first purchase of mulards. This is a separate, serious, innovative direction of business
that requires thorough knowledge and acquired skills. But it should be started and
spread in Ukraine following the example of France and neighbors from Eastern
European countries [1, 5].

Reference:
1.https://agroexpert.ua/mulard-ptytsia-majbutnoho/
2. Hassan, F. A. M., E. M. Roushdy, A. W. Zaglool, M. A. Ali, and 1. E. EL-Araby.
2018. Growth performance, carcass traits and economic values of pekin, Muscovy, und
Mullard ducks. Slovenian Vet. Res. 55: 357-365.
3. Holderread, D. 2011. Storey’s Guide to Raising Ducks: Breeds, Care, Health. Storey
Publishing, MA.
4. Cherry, P., and T. R. Morris. 2015. Domestic duck productions. Page 239 in Science
and Practice. CAB. Hardbac, Oxford, UK.
5.https://farmer-online.com/duck-mulard/
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The global nature of the protein problem as the basis of life on Earth requires
constant attention and increasing the production of full-fledged protein-containing
products. The problem of protein is concentrated simultaneously food, medical-
biological, socio-economic problems that determine the state of health and life
expectancy of people.

This determines the intensive distribution of legumes. Now, in terms of total
sowing area, they occupy the second place after cereals.

Soy has become so widespread not only relatively cheap source of high-quality
protein for human nutrition and balancing feed for farm animals and poultry. Recently,
their role as important soil improvers has also come to the fore.

Soybean seeds contain extremely valuable natural substances - protein and
vegetable oil. Soybean grain contains 30-35% protein, 14-25% oil, 20-32%
carbohydrates, 5% ash elements with a large amount of potassium, phosphorus and
calcium.

No plant in the world can produce so much protein and fat in three to four months!
Soy is unsurpassed in the amount of products made from it.

We investigated the effect of inoculation and feeding soybean varieties
Samorodok and Amadeus on plant height and leaf surface area. To solve the tasks, a
three-factor field experiment in four-fold repetition.

Given the dynamics of plant height during the growing season, we can point to
the dependence dependence on the conditions that have developed during the period of
growth and development of plants. After analyzing the intensity of stem growth, we
found that the inoculation of seeds increased the height of soybean plants by 2-16%
compared to the control (from 1 to 14 cm) depending on the growth phase and soybean
variety. Foliar feeding also affected the height of soybean plants during different
periods of vegetation. Plant height increased by 4-14% compared to control (from 2 to
12 cm) depending on the variety. The height of the plants of the soybean varieties under
study increased depending on inoculation and foliar feeding, was associated with the
lengthening of further phenological phases of growth and development [1] (shown in
the table).

Height of soybean plants depending on seed feeding and inoculation, cm

Plant height, cm
the completion
2-3 of the | beginning I()) P complete
8 Foliar feeding true leaves 0 of flowering maturity
= owering
= Inoculation
> - il -l - |-
Without processing (control) 22 |24 | 42 |43 [ 66 | 70 | 83 | 97
Azotophyt-r+HelpRost soybean
§ Azotophyt-r+HelpRost boron 24| 24142 ) 45 ) 68| 73 88 | 9
o Organic-balance+HelpRost soybean
g Organic-balancet+HelpRost boron 24125 42 47175 91 102
< N
» |Organic-balance+Azotophyt-r+HelpRost soybean
Organic-balance+Azotophyt-r+HelpRost boron 25| 25 | 44 48 1 74 T 95 | 102
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Without processing (control) 25 125149 |50 70| 73 | 87 | 97

Azotophyt-r+HelpRost soybean
Azotophyt-r+HelpRost boron 26 | 25 | 50 | 51 | 71| 8 | 93| 99

Organic-balance+HelpRost soybean

Organic-balance+HelpRost boron 27026 151153 175 79 | 90 ) 99

Amadeus

Organic-balance+Azotophyt-r+HelpRost soybean
Organic-balance+Azotophyt-r+HelpRost boron

27 | 26 | 51 | 54 | 77 | 82 | 95 | 104

HIPos: A—12;B—08;C-05; AB—09; AC-1,3;BC—-14;, ABC—1,7;

Notes: - seeds without inoculation; i - seed inoculation is performed.
Source: formed by the author on the basis of his own research [1]

The optimal area of the leaf surface, in which a high yield of soybean seeds is
formed, is an area in the range of 40-50 thousand m?/ha. By providing a more even
distribution of the feeding area of plants and optimizing the feeding area of each plant,
it is possible to achieve maximum efficiency of its functioning and assimilation of a
larger proportion of photosynthetic active radiation [2].

In the flowering phase on the variant with inoculation of seeds and with the double
introduction of chelated micronutrients Organic-balance+Azotophyt-r+HelpRost
soybean and Organic-balance+Azotophyt-r+HelpRost boron, the highest leaf surface
area of 44,2 thousand m?/ha was noted in the Samorodok variety. This is higher than
on the control version by 3,2 thousand m*/ha. A slightly higher figure was noted in the
Amadeus variety, which in the same versions of the experiment was 46,6 thousand
m?/ha, which is 3,4 thousand m?/ha higher than the control. The results of studies of
the leaf surface area of the studied Samorodok and Amadeus plants are given in the

following table [1].
Leaf surface area of soybean varieties depending on seed feeding and inoculation, thousand m*/ha

Phases of growth and development
ks budding flowering | seed filling
E Foliar feeding phase phase phase
S Inoculation
- i - i - i
Without processing (control) 19,8 | 20,5 | 41,0 | 41,4 | 39,1 | 40,5
Azotophyt-r+HelpRost soybean
A4
3 Azotophyt-r+HelpRost boron 20,1°120,9 | 41,4 | 41,9 1 39,5 | 40,9
Qo .
5 Organic-balance+HelpRost soybean
S}
% Organic-balance+HelpRost boron 22,01 228 1 43,3 | 44,0 | 41,3 1 41,9
“2 | Organic-balance+Azotophyt-r+HelpRost soybean
Organic-balance+Azotophyt-r+HelpRost boron 22,0 1228 1 43,5 | 442 | 41,6 | 42,1
Without processing (control) 21,4 | 22,1 | 43,2 | 43,6 | 41,0 | 414
Azotophyt-r+HelpRost soybean
e Azotophyt-r+HelpRost boron 218 1 22,4 | 43,5 | 440 | 41,4 1 42,0
L Organic-balance+HelpRost soybean
<
g Organic-balance+HelpRost boron 24,3 | 249 | 45,6 | 462 | 43,5 | 44,1
< .
Organic-balance+Azotophyt-r+HelpRost soybean
Organic-balance+Azotophyt-r+HelpRost boron 248 1 25,3 | 46,0 | 46,6 | 43,9 1 44,5
HIPps: A—06;B—05;C—-04; AB— 0,7, AC—0,8; BC—0,6; ABC—0.9;

Notes: - seeds without inoculation; i - seed inoculation is performed.
Source: formed by the author on the basis of his own research [1]
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As a result of the research, it was proved that in the soil and climatic conditions
of 2022, in the technology of growing medium-early and medium-ripening soybean
varieties on gray forest medium-loamy soils in the forest-steppe zone of the Right Bank
of Ukraine, a complex combination of pre-sowing seed treatment and foliar fertilization
led to an increase in plant height of the studied varieties compared to the control by 10-
23% and an increase in the leaf surface area by 7-8,5%, which in turn led to a significant
increase in the productivity of the studied plants of the Samorodok and Amadeus
varieties [1].

As aresult of the studies, it was proved that in the soil-climatic conditions of 2022,
in the technology of growing medium-early and medium-ripe soybean varieties on gray
forest medium-loamy soils in the Forest-Steppe zone of Right Bank Ukraine, the
complex combination of pre-sowing treatment of seeds and foliar feedings led to an
increase in the height of plants of the studied varieties compared to the control by 10-
23% and an increase in the leaf surface area by 7-8,5%, which in turn led to a significant
increase in the productivity of the studied plants of the Samorodok and Amadeus
varieties [1].
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BUPOBHUYI IOTYKHOCTI TOB «BEPHOIIPOM
AT'PO» SIK JIAHKHW 3ABE3INEYEHHSA ITPOJOBOJIBYOI
BE3IIEKHU JEP/KABHA

I'epacumuyk JIrogmuiia BasenTuniBHa,
3100yBavKa OCBITHBOTO CTYIICHS

MaricTpa 3a cnemianbHicTio 201 «ArpoHoMmis»
[TomichKOTO HAIIOHATBHOTO YHIBEPCUTETY
luda.gerasem@gmail.com

VYkpaiHa € 0IHIM 13 TapaHTiB MPOJOBOJIbUOT OC3ITEKH B CBITI 3aBJISIKA TPAAMUIIIHHO
MIOTY>KHOMY IPOJOBOJIBYOMY eKcnopTy [1].

TOB «3epHonpoM ATpo» € YaCTHHOIO arpapHOTro XOJIIUHTY « Y KpJieHA(papMiHT»

— OJTHOTO 13 HAaUOLIBIINX arpOXOJIIMHTIB YKpainu, 3acHoBanuil y 2007 p., 3eMeabHuN

0aHk sikoro HapaxoBye 460 Tuc. ra, a 3emii Ta TIANPUEMCTBA IKOTO PO3TALIOBaH1 y 22

obnactsx Ykpainu [3]. lanuit arpoXoaauHT 10 MOBHOMACIITAOHOTO BTOPTHEHHS POCIi

B YKpaiHy OyB oauH 3 HaillOUbIMX B €Bpomi. A BHACHIIOK ypaK€HHA 00’ €KTIB
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eHepreTUku p¢d, HE MOXKIMBO 3a0€3MeUnTH HOpMallbHE (DYHKI[IOHYBAaHHS €JeBaTopa,
110 3arpo’Kye MPOJI0BOJILUOI0 KaTacTpodoro [1, 2].

EneBatop TOB «3epHonpom Arpo» 3HaxoauThcs B MicTi 2KUTOMUPI, 32 aJpeCOr0
3Bsariibebka 19A. Ha eneBatopi, 0 mpaifioe K IS MiAMPUEMCTB TPy KOMITaHIH
ULF, Tak 1 17151 CTOpOHHIX MOKJIa>KO/IaBI[iB, HAsBHI JIB1 JIIHIi MpUHMaHHS 3€pHa.

XKutomupcrkuii perion Oaratuii Ha ypoxai pi3sHUX KyJbTYp K PaHHIX 36pHOBHX,
TaK 1 mi3HiX. ToMy ju1st Hac 0yJI0 KPUTUYHO BAXKIUBUM MaTH MOXJIMBICTh MapayieIbHO
3aBaHTaXXyBaTH pilakK Ta MIIEHULO, KYKYpyI3y W COHSIIHUK. L{e 3HauHO 301bIIye
e(eKTUBHICTh IPUITMaHHS 3epHa.

EneBatop 06’emom 70 Tuc. T 30epiraHHs 3epHa MOXE IPUIMaTH Bl KyJIbTYpHU
3epHa ogHOouYacHO. Ha eneBaropi 5 cuiociB Ta 2 xomepa Jjisi TAMYacoBOT0 30epiranHs
BOJIOTO 3epHA. OCHOBOIO TEXHOJIOTTYHOrO 00JaAHaHHA JKUTOMUPCHKOrO €1eBaTopy
ULF € cyyacHi cuiiocH, 3aKpUTI CTPIYKOBI KOHBEEPH, CyIIapKa Ta HOpii KaHaJChKOT
koMmrianii AGI, ouncne ycrarkyBanHsi BOUHLER. ABromatusoBanmii Bi0ip mpo6
3MIMCHIOETBCSA OJHOIIYIOBUMHU MPOOOBIIOIpHUKAMU aMEPUKAHCHKOIO BUPOOHHUKA
GAMET. AtecroBana mabopaTopis i3 Cy4aCHUM OOJIaTHaHHSM I11710,1000BO pOOUTH
a”anizu 3epHa. CyTTEBOIO TMEpeBarol0 IMbOrO €lIeBaToOpa € MyHKT PO3BAaHTAKEHHS U
BIIBAHTA)XCHHsSI 3€pHA y BaroHu: 1,4 KM BJIacCHMX i i13HUX KOJIM JO3BOJISAIOTH
BUpPOOHUKaM Ta TpeiliepaM BIAIPABIATH CBOIO MPOAYKIIIO HAMpsMy 3 €JIeBaTopa B
HOpT.

Texniuna 1udopmarmis moao mnoryxHocteit TOB  «3epnonpom  Arpo»

npejacTaBieHa B Ta0. 1.
Tabmums 1. Texaiuna indopmaris moao notyxkuocteir TOB «3epronpom Arpoy»

TexHoI0T14HI aCTIEKTH \ KinpKicHMIA TOKa3HUK
306epiraHHs
IToTy>kHICTh OJJTHOYACHOTO 30€epiraHHs 70 THCAY T.
MerTajeBi CHIIOCH 70 tacsy T; 3 wt. mo 12,4 tuc. T, 2 mr. o 16,4

tuc. T. AGI (Kanana)
JoonpairoBadus

3epHOCyIIapKu MEPU CF 150 (Dinnsamis)

[IpoyKTUBHICTH 3€pHOCYIIAPKUA TPH 3HATTI | 72 T/TOAUHY

10% Bosoru 3 KyKypya3u

OmnepaTHuBHI €MHOCTI JUIsI BOJIOTOT'O 3epHa 2 wr. no 600 T. BROCK (CIIIA)
OuncHe o0naHaHHS
OuncHe o0naHaHHSA Cenaparopu Buhler TAS-206A6 (IlBeiinapis),
ROTAMAX RMS-10K GSI (CIIIA)
[ToTy>XHICTh OYMCHOTO O0JIaHAHHS 200+120 1t/roguny
TpancnoptHe 00IaiHAHHS
TpancnoptHe 061a1HAHHS AGI (Kanaga) HiRoller. GSI (CIHA), Petkus
(Himeuunna)
[ToTy>XHICTh TPAHCIIOPTHOT'O 00JIaTHCHHSI 200-250 1/ronuny
AcrmipairiiiHa cuctema
AcrmipariiiiHa cuctema ‘ Bubhler (IIIseiimapist) GSI(CIIIA)
ABTOMNpUHOM 3epHa
KinbKicTb JiHIN ‘ 3 minii
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[Iponossxenns T