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BIOEHEPTETUYHA E®OEKTUBHICTH OKPEMUX EJIEMEHTIB
TEXHOJIOTTI BUPOIIIYBAHHS BYPSIKIB IIYKPOBUX

Meta nocainzkeHHs: — olliHKa OiocHEpreTHYHOI €(hEeKTUBHOCTI OKPEMHUX €JIEMEHTIB TEXHOJOTIi BUPOIIYBaHHS OypsKiB
I[yKPOBHX.

Martepianu i meroam npocuigmenns. Jlocmimkenas npoeoammu y HapuansHo-BHpoGHHUOMY tentpi (HBII)
binorepkiBchKOr0 HaIliOHANBHOTO arpapHoro yHiBepcurery y 2015-2017 pokax. Yci HOIBOBI JJOCHIDKEHHS TIPOBOIMIN Ha
(poni ocHoBHOTO ynobOpeHHs. I1ig ocHOBHUIT 00pOOiTOK IpyHTY BHOCHIK 40 T/ra rHOM Ta N 2P 00K 40 MiHEpANTBHUX JO0OPUB
(1.p.) 3 po3paxyHKy ruanoBoi ypoxaiinocti 70 t/ra. Hopmu opraniunux i MinepanbHux 400pHB PO3paxoByBaiu 3 ypaxyBaH-
HSIM HasIBHOCTI €IEMEHTIB XMBJICHHS B IPYHTI Ta Koe(ilieHTy IX BUHOCY LIyKPOBMMH Oypsikamu.

Pe3yJIbTaTH TOCTiIKeHHsI. 32 NPOBEACHHS SHEPreTHUHOT OLIHKK EIEeMEHTIB TEXHOJIOrT BUPOLLYBAHHS OypsKIiB L(yK-
POBHX B YMOBax IeHTpanbsHol yacTiHH [IpaBoGepexHoro Jlicocrermy Ykpainu, BUTpaTu CyKyIHOL €HEpTil Ha OIUHUITIO TII0-
IIi BU3HAYaIHN 338 TEXHOJOTIIHIMNA KapTaMH, SIKi TPYITyBaly if aHali3yBasHl 3a TAKUMH CTAaTTSAMH: HAaciHHSA, JOOpHUBa, MaIbHO-
MacTHIIbHI MaTepiaii, MeXaHi30BaHi i pydHi poboTH Ta iH. E(eKTHBHICT, BUKOPUCTAHHS €HEPTii BU3HAYAIN 32 KoedilieH-
ToM eHepreTnaHol edexktnBHOCTI (Kee) — BIHOIEHHAM DI3HAII MK BIiITBOPEHOIO CHEPTicl0 (CHEPTOEMHICTIO BPOXKAIO) i
cnoxutoro. KoediuieHT eHepreTuunol e(peKTMBHOCTI Tam, A€ BHCIBaiW HACIHHA 3 JA0OPATOPHOK CXOXKICTHO MOHA.
95 % — (Kee = 5,51). 3a Bukopucranus ajs ciBOM HaciHHs 3 1abopaTOpHOIO cxoxkicTio noHan 91-95 % koediuieHt
eHepreTuYHOi e(peKTHBHOCTI OYB ACLIO HMKUYMIK, HIXK 3a ciBOM HacinuaM noHan 95 % i cranoBus 5,42.

3i 30inblueHHsM ryctotd pocaun a0 30upanns 3 80-90 no 101-110 Ttuc./ra Buxia eneprii 3 ypoxaem 3pocTaB Bif
829521 nmo 905520 Mk, mpoTe 3a paXyHOK BHINOI BpoXalfHOCTI y BapiaHTaxX, A€ I'ycTOTa CTOSHHs pOCIHH ckiamana 101-
110 tuc./ra, BUXiJT eHeprii MOPIBHSIHO 0 KOHTPOIIO OyB BUIMM. KoedlmieHT eHepreTHYHOT e)eKTUBHOCTI MaB TCH/ICHIILIO
JI0 3HIMIKCHHS K 33 BUKOPUCTAHHS TIOPUIiB, TaK 1 38 BHECCHHS MIKPOEIEMEHTIB Y MIKUBICHHS, 1 ckiIaaas 5,57—6,08.

BucHoBku. JoBeaeHo, mo po3poOieHi arpOTEXHONOTIYHI 3aX0JH 3 BUPOIIYBaHHS OYypsKiB I[yKPOBHX Y JaHIIi
ribpua — siKicTh HACiHHS — yCTOTA CTOSIHHS POCJIHMH — A00puBa — TpuBanicTh nepiogy Bererauii 3abesneuyroThb
OTPUMAHHSI BUCOKOIO €KOHOMIYHOro edexTy.

dopmyBaHHsI ONTHMANBLHOrO MOciBy OypsikiB LYKpOBMX Ha muolli 3abe3nevyBajno HaWBHUWIMN BuUXij eHeprii 3
YPOKa€EM Ha BapiaHTax 3 MOABIHHUM BHECEHHSM MIKPOAOOPHB y N03aKOPEHEBE NiAXKNBIICHHSI.

Kuarouosi ciioBa: Oypsiku mykpoBi, OloeHepreTH4Ha eEeKTUBHICTh, CX0XKICTh BUCITHOTO HaciHHS, TYCTOTa POCINH,
COPTOBHIL CKJaJl, I03aKOPEHEBE MiPKUBICHHS, TPUBATICTh BEreTalllfHOTO Mepiody.
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MocTanoBka npodaemu. TexHOIOTISI BUPOIILYBaHHS OYPSIKIB IIYKPOBHX € 3aTPATHOIO 32 PaXyHOK
BHECEHHS OpraHiYHUX, MiHepaThbHAX MOOPHB 1 3aCO0IB 3aXHCTy POCIHH, IPOBEICHHS MIXPSIIHUX 00-
poOITKiB IPYHTY, (OPMYBaHHS TYCTOTH POCIIVH, 30UpaHHs Bpoxkato [ 1-8].

EdexTuBHiCTS 3acTOCYBaHHS CIICMEHTIB TEXHOJIOTIT BUPOITYBaHHS OYPSKIB IIyKPOBHX BH3HAYAIOThH
HC JIMLIC OLIHKOK ITOKa3HUKIB BapTOCTI MPHUPOCTY OTPUMaHOI MPOAYKLii 3 BUTpaTaMu Ha BUPOILLY-
BaHHS, IO TIOB’s13aHi 13 3aCTOCYBAaHHSAM TEXHOJOTI], 4 i CIIBBIIHOIIICHASIM TTOHOBITIOBAHO1 €HEeprii 10
HEIIOHOBJIIOBaHOI [8, 9].

ToMy BU3HAYCHHSI CHEPreTHYHOI e)eKTHBHOCTI BUPOLILYBaHHs OYpsKiB LYKPOBUX B yMOBax He-
crilikoro 3BonokeHHs IIpaBobepexuoro Jlicocreny Ykpainu € akTyaabHUM.

Anaxiz octannix gocaimkens. Ha chorojui inteHcugikalliss BUPOOHUIITBA CYIPOBOIIKYETHCS
3pOCTaHHAM CHEPrOEMHOCTI MPOMYKIii, TOMY IUIsl BUSIBICHHS pe3epBiB i1 3HWKEHHS MPOBOISTH Oioe-
HEPreTUYHY OLIIHKY SIK OKPEMHUX CJIEMEHTIB, TaK i TEXHOJOr1l BUPOIIyBaHHsI KyJIbTypHu B 1iiomy. He-
OOXIiTHICTh TIPOBEJCHHS CHEPreTHYHOI OIIHKK 3YMOBJICHA BHCOKMMH IiHAMH Ha €HEPreTHYHI HOCII,
MiHepanbHi no0puBa, mectuimau. Tak, 1 Kr a3oTHHX HoOpuB y mepepaxyHKy Ha 100 % moxuBHHX
PCUOBMH 32 BUTpaTaMu CIOKUB4OT eHeprii jopiBHioe 61,74 Mk, dochopuux — 10,92 i kaniituux —
6,72 Mlx; | xr repOimmais — 348,99 Mk, dyarinuais — 205,67 MIx; 1 T rtHoto — 688,8 MJIx.
Enepreruunuii expiBanent 1 kr 6eH3uny craHoButh 54,6 MJxk, auzensHoro nanusa — 52,92, xuBoi
mpaii 3a moauHo-ronuny — 12,0 MIx [10].
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Bypsikn 1ykpoBi HalleKaTh JI0 IHTEHCUBHHX KYJBTYD, SIKi KYJIBTHBYIOTh IepeBaxHo y 30Hi Jlicoc-
Temy. Bucoki Bpoxai OypsKiB HyKpOBUX MOTPEOYIOTH I BUPOOHUITBA BCE OINTBIIOr0 BUKOPUCTAHHS
niparti Ta eneprii. Jlyist CTBOPEHHS KOKHOI JIOIATKOBOT TOHHU BPOXKAI0 BUTPAYAETHCS SHEPTisi, HOCIEM
SIKOT € SIKICHa TIepeJIociBHa TIrOTOBKA HACIHHS, (JOPMYBAHHS ONTHMAIBHOTO (DiTOIEHO3Y, 1T03aK0-
peHeBe MIKUBICHHS POCINH, TEPMIHU 30MpaHHS KOPCHEIUIOAIB Ta BUKOPUCTAHHS Pi3HUX Oioyoriu-
HUX (OpM OYpSIKIB LYKPOBHX, K1 aKTUBHO BIUTUBAIOTH HA PIiCT 1 pO3BUTOK POCIHH.

Eneproemuictsb 1 Kr KOpeHeIio iR OypskiB 1lykpoBux craHoBuTh 610,5 xkain [10].

Amnajii3 OioeHEPreTHYHNUX TTOKA3HHUKIB JI03BOJISIE €PEKTUBHO MPOBOJAUTH PO3PAXYHKU MO0 ONTHMA-
JBHOTO 3aCTOCYBaHHS HOOPUB Ta iHIIMX OIONOTTYHUX 1 TEXHOMOTIYHUX YHHHUKIB 3 METOKO MaKCUMAaJbHOI
peanizaliii TeHeTHIHOTO MOTEHIiaTy POCIIFH OYPSIKIiB IlyKPOBHX. biogHepreTHyHi MOKa3HUKH JIO3BOJISFOThH
yci eJIeMEeHTH arpoTeXHOJIOT1], TEXHIYHI 3ac00M, pecypcH MPUBECTH IO €IMHOTO iHankaropa — JIk, 1 3a-
BISKY LIbOMY BCTAaHOBUTY aKTHBHY MO3HULIIIO KOKHOTO €JIEMEHTa CUCTEMH TexHomporecy [11-18].

Merta gociaigzkeHHSI — OIliHKA OloeHepreTHYHO! eeKTHBHOCTI OKPEMUX eJEeMEHTIB TEXHONOTil
BHPOIIYBaHHS OypsIKiB IIYKPOBHX.

Marepiai i meTomau gocaimkenHs. {ociimkenHs npopoguny y HaBuansHO-BUpOOHHYOMY IEHTPI
(HBII) binorepkiBchkoro HalioHaIsHOTO arpapHoro yHisepcurery y 2015-2017 pokax. Yci momsoBi
TOCTIKEHHS TTPOBOAMIM Ha (OHI OCHOBHOTO yHOOpeHHS. 1lix ocHOBHUI 00pO6ITOK IPYHTY BHOCHIH
40 1/ra THORO Ta NjsP0Ki4 MiHepanbHEUX AOOpUB (I.p.) 3 PO3PaxXyHKY ILIAHOBOI ypoxkaitHocTi 70
T/ra. HopMu opraniyHux i MiHepabHHX JIOOPUB PO3paxOBYBaJIH 3 YpaXyBaHHSM HasIBHOCTI €JIEMEHTIB
JKUBJICHHS B IPYHTI Ta KOedillieHTy 1X BUHOCY IIyKPOBHMHU OypsIKaMH.

Eneprernuny ominky 3xiticraroBanm 3a metoankoro O. K. Mensenoscrkoro Ta I1. 1. Isanenka [10]

Pe3ysibTaTu pociilkeHHs1. 3a IPOBEICHHS CHEPIeTUYHOT OLIHKY CIEMEHTIB TEXHOJIOT1] BUPOLIY-
BaHHs OypsKiB LYKPOBHX B YMOBaX LieHTpaibHOI yacTuam [IpaBoOepexkHoro Jlicocteny Ykpainu, Bu-
TpaTH CYKYITHOT eHeprii Ha OJIMHUINO TUIONTI BU3HAYAIN 32 TEXHOJIOTIYHUMY KapTaMu, SIKi TPYIyBaIn
I aHai3yBaNd 32 TAKUMHE CTATTSAMHU: HACiHHS, TOOpHBA, TATBHO-MACTWIIBHI MaTepiaiy, MeXaHi30BaHi
i pyuHi po6otu Ta iH. EpekTHBHICTE BUKOPHCTAHHS €HEPrii BU3HAYAIN 32 KOC(DII[iEHTOM EHEpreTHy-
Hoi edexrraocTi (Kee) — BiHOIMECHHSIM Pi3HHIII MK BiJITBOPECHOIO CHEPTIEI0 (SHEPTOEMHICTIO BPO-
’Karo) 1 crmoskuToro [10].

3anescrno 6i0 axocmi eucisnozo nHacinus. Jst po3paxyHKy SHEPreTHUHOI CHEKTUBHOCTI BUKOPHUC-
TOBYBAJIM TIOKA3HUKH YPOJKaHOCTI KOPEHEIUIONIB OYpsKiB MYKPOBUX 3aJIe)KHO BiJ[ SIKOCTI BHCISTHOTO
HACIHHS, OTPUMAaHUX y TOJbOBUX A0cIigax (Tadm. 1).

Tabnuust 1 — EnepreTnuna edekTHBHICTH BUPOLTYBaHHS GYPSIKiB yKPOBWUX 3aJI€JKHO BiJ cX0kocTi BUCISTHOT0 HACiHHS

Ba.piaHT - cxp)KiCTL Buxin eneprii 3 ypoxaem, Satpati Ha 1 T Koedimienr eHepreTHqHOI
BHUCISIHOTO HaciHHA, % M Ik edexruBHOCTI (Kee)
80—85 xoHTpOIB 614460 28,2 5,74
8690 682374 29,5 5,47
91-95 777777 29,8 542
>95 865095 29,3 5,51

KoedirienT eHepreTnaHOi e)eKTUBHOCTI TaM, JI¢ BUCIBAIIM HACIHHS 3 TJAOOPATOPHOIO CXOXKICTIO TTOHAT
95 % — (Kee = 5,51). 3a BUKOpHCTaHHS IJ1s CiBOM HACIHHSA 3 Ta0OpATOPHOIO CXOXKICTIO MoHax 91-95 %
Koe(iIllieHT eHepreTHYHOI e(heKTHBHOCTI OyB JICII0 HIKYMA, HDK 3a CiBOM HaciHHsIM TioHan 95 %, i cra-
HOBUB 5,42.

3a paXxyHOK IIBHIICHHS BPOKalHOCTI 32 BUKOPYMCTAHHS UIS CIBOM HACIHHS 3 BHCOKOIO abOpaTop-
HOM CXOXICTHO (1oHa 95 %) Buxij eHepril 3 ypoxaem 3poctar j0 865095 MJ[x, o Ha 250635 M][x
Oibliie, MOPIBHSIHO 3 BapiaHTOM, JIc BUCIBaIM HACIHHS 3 1abopaTopHOIO cxoxicTio onay 80-85 % [3].

3a popmysanna onmumanvrozo nocigy. Hezane:xHo BiJ TyCTOTH HacaIKEHHS POCHHH OYpsIKiB
IYKPOBHX, 32 ONTUMAaJbHOI I'ycToTu cTossHHs pociiud 101-110 Tuc./ra, NOpiBHSAHO 3 KOHTPOJIEM, KOC-
¢inienT enepreTiyHOi e(heKTUBHOCTI cKnaB 5,55 (tabdm. 2).

Ha Bapianrtax 3 rycrotoro pocaud mo 30upanns 80-90, 91-100 ta 111-120 Tuc./ra Kee = 6,10,
5,681547.

3i 30UIBLICHHSM T'yCTOTH pociuH A0 30upanHs 3 80-90 go 101-110 tuc./ra Buxin eHeprii 3 ypoxaem
3pocraB Bin 82952110 905520 M/Ix, mpoTe 3a paxyHOK BHIIOi BpOKaHHOCTI y BapiaHTax, e TyCTOTa CTO-
stiHst pocuH ckaaaina 101-110 tuc./ra, Buxin eHeprii HOPiBHSIHO 10 KOHTPOJIO OyB BuliuM [4].
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Tabnuns 2 — EHepreTuyHa e eKTUBHICTh BUPOLIYBAHHSA OYPSKIiB I[yKPOBHX 3aJI€XKHO Bil TYCTOTH POCIHH

Bapiaurt — cxoxicTh Buxin eneprii KAEM KoediuieHt eneprernanoir

BI/I(ZI:[:OFO Hcac(i)HHE, % e eE/lﬂ;( YPOTE: 3atpamina I 1 Ozg))el-ll(:l/lBHeOC‘?l‘]]? (?(ee) °
80-90 829521 26,5 6,10
91-100 (kOHTPOJIB) 837606 28,5 5,68
101-110 905520 29,1 5,55
111-120 821436 29,6 5,47

3anexcno 6i0 nosaxopenesozo nioxcuenenuns. BukopuctaHHs i IOCHTIDKEHb MiKPOI0OpHB
CHIPUSIIO 3pOCTAHHIO BUXOAY CHEPTii 3 ypoxkaeM y cepeaHboMy Ha 72765-122892 M/, mopiBHSAHO 3
KOHTPOJIEM, [I¢ ITIKUBICHHS HE TPOBOIMIN. BHECCHHS MIKPOCICMCHTIB Y TiPKUBJICHHS OYI0 CHEp-
FeTHYHO BUIIPABJIAHO, TIPO IO CBi[4aTh jaHi Taduil 3.

Tabnuns 3 — EHepreTuyHa e eKTUBHICTh BUPOLIYBAHHA OYPSKiB I[yKPOBHX 3aJI€XHO Bill COPTOBOIo CKJIA1y TA M032a-
KOPEHEBOrO IiIKIBJIEHHS

Bapianr Buxija eneprii 3 KoediuienT enepreruanol
. . BarpatuHa 1 T .
ribpun MPKUBJICHHS ypoxaem, M /J1x edextuBHocTi (Kee)

Ymancokuit UC 97 KOHTPOJIb 685608 27,5 5.88

3 N1 )KMBJIEHHAM 758373 29.0 5,57

. KOHTPOJIb 819819 26,6 6.08
Opikc ]

3 M1 PKUBJIEHHAM 942711 28,0 5,78

PesynbrataMu €HEPreTUYHOTO aHaJli3y BCTAHOBIICHO, IO BUXIJl EHEPril 3 YPOXKAEM TaM, Jie BUKO-
puctoByBaun ribpun Opikce 3 MHKUBICHHAM, OYB BUIIUM HOPIBHSHO 3 BapiaHTOM, J€ 3aCTOCOBYBAJIU
riopua Ymancekuit UC 97, i ckiaB 942711 M]Ix, To0TO OYJI10 J10/IATKOBO 3aTPAauCHO CHEPIii HA OTPH-
MaHHSI OJ[UHHMIII YPOKAIOQ.

KoegimienT enepreTiuHol e(peKTUBHOCTI MaB TSHJCHINIO MO 3HYDKECHHS SIK 3a BUKOPUCTAHHS T10-
pUAIB, TaK i 32 BHeCEHHS MIKpPOEJICMEHTIB Yy MIKUBICHHS 1 cknamas 5,57-6,08. ToOTo, 3a paxyHOK
3pOCTaHHS YPOKAWHOCTI e(heKTUBHICTH BUKOPUCTAHHS CHEPrii Oyiia BUIIOIO HA KOHTpOI [5].

3anexcno 6i0 mpusanocmi gezemauiitnozo nepiody diono2iunux opm oypakie yykpoeux. AHa-
73 eHepreTUYHOi e)eKTHBHOCTI MIATBEPANB PE3yIbTaTH MONbOBUX JOCTIHKECHb MIOA0 MPOXYKTUBHO-
cTi Oiosorivamx Gopm OypsKiB IYKPOBUX 3aJICKHO BiJI TPUBAIOCTI BererarniiHoro mepioay (tadim. 4 i
tabu. 5). JloctatHeo eHeproeekTUBHI OKA3HUKH, TTOPiBHSHO 3 II Tepminom 30upanus (30 KOBTHsI),
oTpuMaHo 3a 30upanHs OypskiB 10 mucronanma (III Tepmin) gummoimaux OiomorivHEX Gopm OypsKiB
nykposux [8]. ToOTo, 10JIaTKOBO OTPHMAHO TIPUPICT BPOXKAIO, 1 32 PaxXyHOK IIOTO BHXIJI CHEpril
CKJIaB y Mexkax TiopuaiB 915222-987987 MJx. Koedinient eneprernunol eeKTuBHOCTI 3a 30UpaH-
Hs 10 nmucTomana y IMTUTOTIHUX TiOpPUIIB CTAHOBUB 5,56-5,62.

Tabnumis 4 — EHepreTniHa edeKTHBHICTH BHPOLIYBaHHA GYPAKIB yKPOBUX ANILIOITHAX TOPHAIB 3a/1eXKHO Bix TpH-
BAJIOCTI BererauiiHoro nepiogy

Ti6pus Tepmin 36Hpa§Hﬂ Buxizx eneprii 3 3arpatu Koeoirmient eHepreTWJHo'l'
KOPCHEIUIOAIB ypoxaem, MJx HalT edpexrTuBHOCTI (Kee)
30 BepecHs 835989 26,5 6,10
Vxpaiucokuit UC 72 30 »xOBTHS 947562 279 5,79
10 mcronana 970200 28,8 5,61
30 BepecHs 886116 26,2 6,16
Jleonapn 30 >kOBTHS 952413 279 5,79
10 micronana 987987 28.8 5,62
30 BepecHs 844074 26.4 6,11
3ym 30 KOBTHS 907137 28,1 5,75
10 mucromnana 915222 29,1 5,56

3a 30upannst kopeneruiofis 30 xostHst (I Tepmin), BUXiJ eHEPril yporKaeM TPUILIONHMUX O1010ruHKX
(hopm OyB Maiike Ha piBHI TUIDIOiAHUX (hopM. OmHAK KOe(illieHT eHepreTHIHO! ePeKTHBHOCTI TPHUITIOII-
HUX TiOpriB OyB BUIIMM 3JKCHO BiJl TEPMiHIB 30MpaHHS, TOPiBHSHO 3 JUILIOITHIME (TabI. 5).
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Barpatu Ha | T nipoayKIlii OyiiM BUIIUMH 3a TPEThOTO Tepminy 30upanus (10 mucronasa), mopis-
HSTHO 3 IHITUMY TSPMiHAMU, TIPO IO CBIAYATH MaHi Tadmui 4.

Tabnvus 5 — EHepreTnyna e eKTHBHICTH BUPOLIYBaHHA GYPSIKiB MYKPOBUX TPUTIJIOIIHUX TiOpHAIB 3aje:KH0 Bix TpH-
BaJIOCTI BereraniiiHoro nepiony

. Tepmin 30upaHHs Buxijg eneprii 3 KoedimienT enepreruanoi
[i6pun KpopeHCHJIg,Z[iB ypox(ieM, {\)/IHX( 3atparu na 1 1 C((ie?(TI/IBHOCTIi) (Kee)
30 BepecHs 890967 26,2 6,17
Vmancexuii UC 97 30 >kOBTHA 999306 27,7 5,83
10 nucronaga 1041314 28,6 5.66
30 BepecHs 873180 26,3 6.15
Opikc 30 >kOBTHSI 944328 28,0 5.78
10 nucronaa 971817 28,8 5.61
30 BepecHs 813351 26,6 6.07
Myppeii 30 >k0BTHSI 882882 28,2 5.72
10 nucronaza 894201 29,2 5.54

3anesxncHo 6i0 KOMNIEKCHOZ0 GUKOPUCHAHHA AZP03axX00is. BUKOPUCTAHHSI KOMITJIEKCY arpoTeX-
HOJIOTIYHUX 3aXOJIB BUPOLIYBaHHS OYpSKiB HYKPOBUX CHPHSIIO 3POCTaHHIO BUXOAY CHEprii 3 ypoxka-
€M y cepeaHhoMy Ha 56595-66297 MJIx, mnopiBHsIHO 3 KOHTposieM. [IpoBeieHHs KOMIUIEKCHOTO 3a-
CTOCYBaHHSI arpo3axo/iB OyJI0 eHEPreTHIHO BHITPABIAHO, PO MO CBiIYaTh JaHi Tadbmuili 6.

3rifHo 3 pe3yIpTaTaMy CHEPIeTHYHOIO aHaJi3y BCTAHOBJICHO, III0 BUXIJ €HEprii 3 ypojkaeM Ha Ba-
piaHTi, Ie BUKOPUCTOBYBaIW 3apyOikHu TiOpun Jleomapa, 3a gBOpa3oBOro MiIKWBICHHS OyB BH-
MM, TIOPIBHIHO 3 BapianToM, Jie 3acTocoByBaim riopua Ykpaiucekuit UC 72, i cxias 923307 Mk,
TOOTO MOMATKOBO OYJI0 3aTpaucHO eHeprii Ha BUXiA eHepril 3 ypoxaeM [3, 6, 7].

Tabnuus 6 — EHepreTnyHa e eKTHBHICTH KOMILIEKCHOTO BUKOPHCTAHHS arpoOTEXHOJIOTITHHX 3aX0MiB 32 BHPOIIyBaH-
He OypAKIB LYKPOBHX

Bapiant . Koedinienr
Buxi eneprii 3 3arparu ..
s . osaem, MLk wa 11 eHepreTuHHOT
Ti6pus arposzaxij yp > edexrusnocti (Kee)
. . KOHTPOJIb 831138 26,5 6,10
v qc 72

KpAIRChKIH JIBOPA30BE MiPKNUBJICHHSI 887733 28,3 5,72
Teoma KOHTPOJ1b 857010 26,4 6,13
P JIBOPA30BE i IKUBJICHHS 923307 28,1 5,76

3a Bu3HAYCHHS KOCHIIIEHTY CHEPreTUYHOI S(DEKTUBHOCTI OYJIO BCTAHORBIICHO, 10 BiH MaB TEHJICH-
IIif0 JTO 3HIKEHHS K 32 BUKOPUCTAHHS TIOPUAIB, TaK 1 32 KOMILIEKCHOTO 3aCTOCYBAHHS arpo3aXoiB, 1
CKIamaB y Mexax 5,72-6,13. To0To, 3a paxXyHOK TiIBHIIEHHS BPOKaWHOCTI e¢(eKTUBHICTh BUKOPHC-
TaHHsI eHeprii y BapianTax, Jic IPOBO/MIIN KOMIUICKCHE BUKOPUCTAHHS arpo3axoiB, Oylia HIKYIOI0.

BucnoBku. Jlosejeno, mo po3poOlieHi arpoTexXHONIOTIYHI 3aX0Jd 3 BHPOIIYBaHHS  OypsiKiB
IKPOBUX Y JIaHII TiOpWA — SKICTh HACIHHS — TYCTOTa CTOSHHS POCIHMH — JOOpWBA — TPHUBAIICTh
Hepioy Bereraii 3a0e3neuyoTh OTPUMAHHS BACOKOTO EKOHOMIYHOTO e(heKTYy.

dopmyBaHHS ONTUMAJIBHOIO TOCIBY OypSIKiB IIyKPOBHUX Ha IUIONI 3a0€3ICUyBai0 HAWBUIIHUI
BUXiJ eHeprii 3 ypolkaeM Ha BapiaHTaX 3 TOJBIHHUM BHECEHHAM MIiKpOIOOpPHB Yy TO3aKOpEHEBE
M TKUBJICHHS.
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Buosnepretnyueckas 3 (hpeKTHBHOCTE OTAETBHBIX JIEMEHTOB TEXHOJIOTHH BHIPAIIIABAHNS caXapHOIi CBEKJIBI

Kapnyk JI.M., IlaBianuenko A.A., Kapayasnasi B.H., borateips J1.B., Ilossixos B.U., Epmosnaes H.H.

[eap uccenoBaHust — oleHKa OHOPHEPTETHIECKOH S(PEKTHBHOCTH OTACIBHBIX IEMEHTOB TEXHOJOTUHU BBIpPAIINBa-
HUS caxapHOH CBEKIIBI.

Matepuanbl U MeTO/IbI Hccae0BaHusA. VccienoBanus mpoBoqiin B YueOHo-mmponsBoacTBenHoM nieHTpe (YIIL) be-
JIOIIEpPKOBCKOTO HallMOHAIBHOTO arpapHoro yHuBepcureTa B 2015-2017 romax. Bee moneBbie ombIThl IpoBoawiId Ha (oHe
OCHOBHOrO yn00penus. [Tox ocHoBHYO 00padoTky moussl BHOCUAM 40 T/ra rHOs U NiygP 00K 49 MUHEpanbHBIX ynoOpeHuii
(n.B.) ¢ pacuéra nianoBoii ypoxaiinocru 70 1/ra. Hopmbl oprannueckux 1 MUHEpalibHbIX YA00PEHNI PacCunTbIBANN C yue-
TOM HAJIMUME 3JIEMEHTOB [TMTAHMS B NOUBE U KOO(PDHULMEHTY NX BbIHOCA CAXAPHOH CBEKIIOM.

PesyabTars necnenoBanns. [Ipy npoBeaeHMH DHEPreTHIECKON OLEHKH 3JEMEHTOB TEXHOJOIMU BbIPALLMBAHMS Caxa-
pHOI CBEKJBI B YCIOBHSX IeHTpanbHOU yacTu [IpaBoOepeskHoii Jlecoctenn VkpauwHbl, 3aTpaThl COBOKYIHOH 3HEpruH Ha
€AMHUITY TUIOIIAH OIPENENSUTH [0 TEXHOJIOTHYECKAM KapTaM, KOTOphIe TPYIIIIPOBAIA U aHATH3UPOBAIN 10 CIIETYIOIUM
CTaThsIM: CEMeHa, yIoOpeHHs, Toplode-cMa30uHble MaTepualbl, MEXaHH3NPOBaHHBIE U pydHbIE paboThl 1 Ap. DhPEeKTHB-
HOCTB HCIIOIB30BAaHMS YHEPTHH OIPEIeIIIIN [0 Ko3(hGHUIHEHTy sHepreTudeckoii apdextuBHocTH (K33) — oTHOmIEHNEM pas-
HULIbl MEXy BOCIPOM3BEJCHHON DHEPrueii (IHEProemMKOCThIO ypoxast) u norpedneHHoii. KoadduiueHr sneprernueckoit
3((HEKTUBHOCTH TaM, IJI€ BbICEBAIM CEMEHA C J1IadopaTopHOii BexoxecThio bonee 95 % — (Kee = 5,51). Ipu ucnons3oanuu
JUTSL TIOCeBa CeMSH ¢ JTabopaTopHOi BcXoxkecThlo Oortee 91-95 % kod(ddurrenT sHepreTnyeckoll 2pheKTHBHOCTH OB He-
CKOJTBKO HIDKE, UeM MPH MoceBe ceMeHaMu boree 95 %, u coctar 5,42,

C yBenumueHHeM I'yCTOTHI pacTeHnii k yoopke ¢ 80-90 mo 101-110 Thic./ra BEIXOJ SHEPTHHU C ypoxkaeM poc oT 829521
10 905520 MJIx, oxgHako 3a cueT 6osee BHICOKOH yposKailHOCTH B BapHaHTax, TJ€ TyCTOTa CTOSHUS PacTEHHII COCTaBIsIa
101-110 ThIC./Ta, BBIXO 3HEPTHH II0 CPABHEHUIO K KOHTPOMO ObLT BhIme. Koaddunuent snepreTnaeckoii 3 heKTuBHOCTH
HMEN TeHJCHIMIO K CHIDKCHHIO KaK IIPU MCIIONb30BAHMU THOPHUIOB, TaK M IPH BHECEHUN MHKPOAJIEMEHTOB B MOAKOPMKY, I
cocrasisa 5,57-6,08.

BriBoasl. JlokaszaHo, 4To pa3paboTaHHBIE arpOTEXHOJIOTHYECKHE TIPHEMEI ¢ BBIpAIINBAaHHs caXapHON CBEKNEI B 3BSHE
TMOpH — Ka4ecTBO CEMSH — TYCTOTa PAacTeHWH — yaoOpeHve — MpOJ0DKUTENFHOCTh TIepro/ia BeTeTalli 00ecTTeunBaloT
MOJTYUE€HUE BRICOKOTO SKOHOMHYECKOTO 3 peKTa.

dopmMHUpOBaHNE ONTHUMAIBHOTO ITOCEBA CaXapHOII CBEKNBI Ha ILIOMIAAN OOECIEYMBAIO BHICOKHN BBIXOJ SHEPTHH C
ypOoKaeM Ha BapHaHTaX C yABOCHHBIM BHECEHHEM MUKPOYIOOPEHHH! IIpU BHEKOPHEBOH II0IKOPMKE.

KnroueBbie caoBa: caxapHas CBeKIIa, OnosHepreTudeckas 3h(eKTHBHOCTD, CX0XKECTh BBICESHHBIX CEMSH, T'yCTOTa pac-
TEeHNii, COPTOBOI1 COCTaB, BHEKOPHEBBIE ITOIKOPMKH, NIPOIOIDKUTEIFHOCTh BETETAIOHHOTO IEPUOIa.

Bioenergy efficiency of some elements of sugar beets growing technology

Karpuk L., Pavlichenko A., Karaulnaya V., Bogatyr L., Polyakov V., Yermolayev M.

The goal of the research is to assess the bioenergy efficiency of individual elements of sugar beet growing tech-
nology.

Materials and methods. The experiment was conducted at the Training and Production Center (BCC) of Bila Tserkva
National Agrarian University in 2015-2017. All field experiments were conduct on the background of the main fertilizer.
Under the basic cultivation of the soil 40 t/h of manure and N ,oP0K 4o mineral fertilizers (a.s.) were introduced, on the
basis of the planned yield of 70 t/ha. Norms of organic and mineral fertilizers were calculated taking into account the pres-
ence of nutrients in the soil and the coefficient of their removal by sugar beet.

The results of research. For the energy assessment of the elements of sugar beet cultivation technology in the central
part of the Right-bank Forest-steppe zone of Ukraine, the cost of the total energy per unit area was determined by the techno-
logical maps, which were grouped and analyzed according to the following articles: seeds, fertilizers, fuels and lubricants,
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mechanized and manual work, and etc. The energy efficiency was determined by the energy efficiency ratio (Cee) — the ratio
of the difference between the reproduced energy (energy consumption of the crop) and the consumed energy efficiency coef-
ficient where the seed with the laboratory similarity was sown more than 95 % — (Cee = 5.51). When used for sowing seeds
with a laboratory similarity of more than 91-95 %, the energy efficiency was slightly lower than that of sowing seeds more
than 95 % and was 5.42.

With the increasing of plant density to harvesting from 80-90 to 101-110 thousand/ha, the energy output from the har-
vest increased from 829521 to 905520 MJ, but due to higher yields in variants where the plant density was 101-110 thou-
sand/ha of energy, comparatively before control was higher. The energy efficiency ratio tended to decrease both for the use
of hybrids and for the introduction of trace elements in the feed and amounted to 5.57-6.08.

Conclusions. It is proved that the developed agrotechnological measures for sugar beet cultivation in the line hybrid —
the quality of the seeds — the plant stomatal density — fertilizers — the duration of the vegetation period, provide a high eco-
nomic effect.

The formation of optimal sugar beet seeding on the area provided the highest yield of energy with the yield on variants
with double application of microfertilizers in the non-root nutrition.

Key words: sugar beets, bioenergy efficiency, similarity of sown seeds, plant density, varietal composition, foliar nutri-
tion, duration of vegetation period.
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