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BIOEHEPTETUYHA OLIHKA CIIOCOFBIB BUPOLIIYBAHHS
TA CUCTEM KUBJIEHHSI TOMATA

Bcranosneno koedimientn 6ioeHeprernyHoi edextuBHOCTI (KBE) BupomyBanHs Tomara copty Yaiika y 0e33MiHHIM
KyJbTypi 1 3a IepepuBaHHs JIAHKAMU CIBO3MIH 3 PI3HMMHM CHCTEMaMH JKUBJICHHS y OorapHmx ymoBax IIpaBoGepexHOro
Jlicocremy VYkpainu. HaBemeHi po3paXxyHKH BKa3ylOTh, HIO 3a IepepHBaHHS O€33MiHHOTO BHPOIIYBaHHS TOMara Ha
MIPOJOBOJIEYI IiJi YOTUPUPIYHOIO JTAHKOIO CIBO3MIHM CIPUSIIO HAKONMHWYEHHIO HaiBHIIOi eHeprii BpoxkaeM. [Ipore, HaiBuImiA
koedirieHT GioeHepreTHyHOi epeKTUBHOCTI OyB 3adiKCOBaHMI 3a NepepUBaHHS BUPOIIYBAaHHS TOMAaTa OIHOPIYHOIO JIAHKOIO
CiBO3MIHH.

Haii6inbm edeKTHBHOIO BUSBHIIACS OpraHO-MiHepaJbHa CHCTEMa JKUBJICHHS, sKa 3a0e3nedyBajia BUCOKY BPOXKAHHICTh Ta
SAKICTh OBOYEBOT MPOAYKIIii, THM CaMUM 301IBIIYIOUN €HEPTiI0 HAKOIHMYCHY YPOXKAEM.

Kiouosi ciioBa: J)xoyis, ToMaT, ciBo3MiHa, 100pHBa, OioeHepreTnyHa eeKTHBHICTh, KOS(IMieHT.

IloctanoBka mnpodJjieMH, aHadI3 OCTaHHIX AocaigxeHb i mnyOaikamii. Ilopsm 13
3araJbHONPUHHATUMHI METOJIaMH OL[IHKU €(pEeKTUBHOCTI BUPOOHHUIITBA MIPOAYKIIIT OBOYIBHHUIITBA
4yepe3 BapTICHI Ta TPYJAOBI MOKa3HUKH, OCTAHHIM YaCOM Yy CBITOBI# MPaKTHUIll Ha0yBa€e O1IBIIOTO
NOUIMPEHHS  YHIBEpCaJbHUN EHEPreTMYHMH TIOKAa3HUK —  CIIBBIJHOWICHHS  EHEpTii,
aKyMyJIbOBaHOI y MPOMAYKIIT Ta eHeprii, BUTpadeHoi Ha ii oTpumaHHs. Takuil crmoci® OIiHKK
nepeadavyae HAMTOUHIINIE BpaxyBaHHS HE TUIBKM NPSAMUX BHUTPAT €HEpPrii Ha TEXHOJOTI4HI
MIPUHOMH 1 OTepallii, a TAKOX 1 Ha EHeprii0, aKyMyJIbOBaHY B Pi3HUX 3ac00ax BUPOOHHIITBA 1 y
BUPOOJICHIN MPOAYKIT Ta MPUBECTH ii O OJJHOTO YHIBEpCaJIbHOTO MOKa3HuKa — Jxkoyis [6].

BpaxoByroTh Takox yMmicT BasioBoi Ta oOMiHHOI eHeprii (BE 1 OE) B onunuii Bpoxaro [7].

CyuacHuii piBeHb Ta MEPCIEKTUBU PO3BUTKY OBOYIBHHUIITBA OOYMOBIICHI HasBHUMH
eHepropecypcaMu Ta e(EeKTUBHUM iX BHKOPUCTAHHSIM. EHepreTwdyHi yMOBH IIOCTIHHO
3MIHIOIOTBCS, 110 BUKJIMKAa€ HEOOXITHICTh OLIHKA BHUPOOHHUIITBA OBOYIB 1 MOIIYKY HAampsiMiB
PO3BHUTKY eHeproceKTUBHHUX TeXHOIOT1i [4-5, 10].

[le He o3Hayae, MO0 HAYKOBI JOCHIDKEHHS CJiJ CHOPSAMOBYBAaTH Ha CHpPOILCHHS
3aCTOCOBYBAaHMX HHUHI TEXHOJIOTiil BUPOILIYBaHHS OBOYEBHX pOCIMH. BoHM MawoTh OyTH
CHpPSIMOBAaHI HAa OPraHi3alil0 Ta yJOCKOHAJIEHHS PO3MIIIEHHS iX y CiBO3MiHaxX, MPUHOMIB i
€JIEMEHTIB BHPOIIYBaHH:, 30MpaHHs, 3a0e3Me4eHHs] HEOOXiIHUMH TIO)KUBHIUMHU PEYOBHHAMH B
KPUTHUYHI (a3l pOCTy Ta PO3BHUTKY, 3aXUCTY BiJl IIKOJOYMHHUX OPIaHi3MiB, HECTIPHSITIMBHX
BIUTMBIB 30BHIIIHBOTO CEPEIOBUINA, E(PEKTHBHOCTI BUKOPHCTAHHS POCIMHAMU COHSYHOI
pamiamii. OCBOEHHS Pe3yJbTaTiB TaKUX JOCTIKEHb CIPUATHME ITiIBHIICHHIO BPOXKAHHOCTI
TOBApHOT MPOIYKIIT 32 CKOPOUYCHHsI eHepreTHyHuX BuTpat [1-3].

Meta aocjiigKeHb — BCTAHOBUTH CHEPreTHYHY €(EKTHBHICTh €JIEMEHTIB BHPOIIYBaHHS
ToMaTta y 0e33MiHHIN KyJlbTypl 1 3a MEpepUBaHHS JIAHKAMU CiBO3MIH 13 PI3HUMHU CHCTEMaMH
KHUBIICHHS.

Marepian i meroauka pociaigxkedb. [locmig i3 0e33MIHHOTO BUPOIIYBAaHHS OBOYEBHX
KyJIbTYp 3aKinageHo B 1963 poui Ha Gorapi. I[pyHT — 9OpHO3EM ONiA30JIEHUI MaIOTyMyCHHI
JIETKOCYTJIMHKOBUH Ha JIECOBUAHOMY CYTJIMHKY.

HocnimpkeHns 13 BIUIMBY JIaHOK ciBo3MiH mpoBoawin y 2011-2015 pp. y Bimmim cenexmii
OBOYEBHX POCIIMH [HCTHTYTYy ca/liBHHMLITBA, PO3TAIIOBAHOTO Y MiBHIUHIN cMy3i [IpaBobepexHoro
Jlicocteny Ykpainu.

© T'y6ap ML.L., Buponos O.C., ®ypman B.A., T'opogeuskuii O.C., 2016.

77



Arpo6ioaoris,No.l12016.

VY nocminax i3 Tomatom (Yaiika) 3acTOCOBYBaJIM OpraHiuHi i MiHepasibHi 100puBa — 25 1/Ta
HamiBIepenpinoro raoto, NgoP120Kgo kr/ra a.p. Taki xk HOpMHU TOOPUB BIAMOBIAHO 10 KYIBTYP
BHOCWIM 1 Ha JIpyry 4YacTUHY AOCIIAHMUX [IJISHOK MOHOKYJIBTYPH, JI€ 3alpOBa/K€HI TpHU
BapiaHTH JIAHOK CIBO3MIH 3 KYJIbTYPaMHU CYIJIBHOTO crocoOy ciBOM, 110 MepepHuBaroTh il Ha
OJIVH, JIBa 1 YOTUPH POKH.

['wiit 1 minepanpHi 10oOpHBa (amiauHa cemitpa, cynepdocdar ta Kamiii-MarHesis) BHOCHIN
3T1IHO 31 CXEMOIO JOCTiAY Tif 3501eBy opaHky. [loma mociBHUX AUISTHOK 273 M (10,5 x 26),
oGmikoBux — 50-100 m?, HOBTOPHICTh — TpUpa3oBa. Po3MillleHHs TUISHOK — CUCTEMAaTHYHE B
OJIUH SIPYC.

Jlnst po3paxyHKy IMOKa3HUKa CYKYIHUX BHUTpPAT €Heprii Ha BUPOOHMILITBO T'OCHOJAPCHKO
IIHHOI YaCTUHU BPOXKal0 BHUKOPUCTOBYBaIM «THUIOBI HOpMHM Ha KIHHO-PYYHUX poOOTax y
POCITMHHUITBI» Ta «TUIIOBI HOPMH HA MEXaHI30BaHi C1IbCHKOIOCIOAAPCHKI podboTH» |8, 9].

Pe3yabTaT qocaixkeHb Ta iX 00ropopeHHsi. 3a pe3yabTaTaMH MIPOBEIEHUX JOCIIIKEHb
BCTaHOBJICHO, 1[0 BUPOIIYBaHHS TOMaTa Ha MPOAOBONbYI LIl Ha KoHTpoisi (0e3 moOpus)
NepepuBaHHs 0€33MIHHOTO BHPOIIYBaHHS UYOTHPUPIYHOIO JIAHKOIO CIBO3MIHH CHPHSLIO
HAKONWYEHHIO eHeprii ypoxaeM y 7758 MJlx/ra, cyKymHi BUTpaTu eHeprii CTaHOBIATH 85752
M]Ix/ra, xoedimieHT OioeHepreTu4Hoi edextuBHOCTI — 0,69 (Tabnm. 1). 3a 0Ge33MIHHOTO
BUPOILYBaHHA CYKYNHI BUTpaTH eHeprii cranoBwinu 72601 MJ[x/ra, eHepris HaxkonmudeHa
roCTOJIapChKO IIHHOK YacTKOI Bpoxaro — 6873 MJDx/ra, koedimieHT OioeHEPTreTHYHOT
epextuBHOCTI — 0,72. 3a mepepuBaHHA O€33MIHHOIO BHPOLIYBAHHS OJHOPIYHOIO JIAHKOIO
ciBO3MiHM BUTpatH eHeprii — 77325 MJDx/ra, eHeprisi HaKONMUYEHA YpPOKAEM TIPH IBOMY
nopiBatoBana 7750 MJDx/ra, a koedimienT OioeHepreTnyHoi edextuBHOcTi — 0,77,
Haii6inpmmii koedimieHT 0i0eHepreTHYHO1 €()eKTUBHOCTI Ha KOHTPOJILHOMY BapiaHTi CTAHOBUB
— 0,82 3a mepepuBaHHs 0€33MIHHOTO BUPOIIYBAHHS TBOPIYHOIO JTAHKOIO CIBO3MIHH, NIPH LBOMY
cykynHi BuTpatu eHeprii cranoBuwin 80541 MJ[k/ra 3 eHepri€ero HaKOIMMUYCHOI YPOXKAEM —
8632 M/lx/ra.

3a BHECEHHs OpraHiYHUX JOOpWUB y OE€33MIHHOMY BHPOIIYBAaHHI OJEP)KaHO HAWMEHIITUI
Koedimient OioenepreTnyHoi epexkrtuBHOCTI — 1,05, mMpU 1LOMY CYKYyNHI BUTpATH €HEpTii
CTaHOBWJIN
74651 M]Ix/ra, a Hakonn4eHa ypoxaeMm eHepris — 10254 M/Dx/ra. Beenenns y Ge33miHHe
BHUPOIIIYBaHHS  JIBOPIYHOI  JIAaHKM  CIBO3MIHM  CIHPHSJIO  MIABUINEHHIO  KoedirieHTa
6ioenepreruunoi edextuBHOCTI 10 1,10, cykymHi BuTpaTn eneprii — 82591 MJIx/ra, enepris
HaKonu4ueHa ypoxkaem — 11872 M/Ix/ra.

CyKkymHi BUTpaTH €Heprii 3a nmepepuBaHHs OJHOPIYHOI JaHKH CiBO3MiHHM CTaHOBHIN 79375
M]Ix/ra, enepris HakonmudeHa ypoxkaeM — 11970 M]x/ra, a koedimieHT OioeHEpPreTHUHOT
epextuBHOCTI — 1,15. HaiiGinbury OioeHepreTnuHy e(EKTHBHICTH y CHCTEMi OPTaHIYHOTO
JKUBJICHHS BIJIMIYCHO 3a TEPEpUBAHHS YOTHPUPIYHOIO JIAHKOKO CiBO3MIHM — 1,21, OCKiIBbKH
CYKYIIHI BUTpAaTH €HEPTii Ipu IbOMY 3pocTaiy He3HayHo — 1o 87802 M/[x/ra, a HakonnyeHa
YpOXKa€eM €HEPTisl Maia HaiBUIIHMKA moka3Huk —13837 M/[x/ra.

3a MiHEpaJbHOI CUCTEMH >KUBJIEHHS 1 0€33MIHHOTO BUPOLIYBAaHHS CYKYIIHI BUTpaTH €Heprii
cranoBwin 73771 MJlx/ra, npu 1pomMy eHepris HakomuueHa ypoxxkaem — 11107 M/Ix/ra, a

koedimienT Oilo-eHepreTuyHoi edektuBHOocTi — 1,15, TligBumieHHss OioeHEpPreTUYHOT
e(eKTUBHOCTI BIAMIYEHO 3a NepepuBaHHA O€33MIHHOTO BHUPOILYBAHHS OJIHOPIYHOIO JIAHKOIO
ciBoaminu — 1,23 i3 cykynHumu BuTpatamu eHeprii — 81711 MJDx/ra Ta eHepriero

HaKONMUYEeHOIO ypoxkaeM — 13150 M/[x/ra.

3a mepepuBaHHS OJHOPIYHOIO JIAHKOK CIBO3MIHM  Koe(dimieHT OioeHepreTuyHOl
e(eKTUBHOCTI miABHIIYBaBcs 10 1,29, eHepris HakomuyeHa ypokaeM crtaHoBuia 13163
M]x/ra 13 cykymHUMH BuUTpatamu eHeprii — 78495 MJlx/ra. HaiOGinemmii koedirieHT
OioeHepreTu4HoOi e(h)eKTUBHOCTI Y CHCTEMI MiHEPAIBbHOTO KHUBJICHHS OI€P>KaHO 32 IepEepUBAHHS
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0€33MIHHOTO BHUPOIIYBaHHS YOTHPHUPIYHOIO JIAHKOK ciBo3MiHM — 1,31, cykymHi BHTpatu —
86922 M]Ix/ra, a HaKoTIM4YeHa ypoxkaeM eHepris — 14793 MJx/ra.

Tabmuns 1 — BioeHepreTnyHa oniHka BHpONIyBaHHS ToMaTa copTy Yaiika 3a cmocodaMu BHPOIIYBAaHHS Ta CHCTEMaMH
skuBsieHHs, 2010-2015 pp.

T Enepris Koeditti
Croci6 Cucrema oBapHa Bwicr cyxoi HaKOIMUYeHa CyKyTHi BUTpaTi  SOCDUNEHT
BpOKalHICTB, o 0i0eHEPTeTHIHOT
BHPOILYBAHHS JKHBIICHHST peoBHHH, %o YpOKaeM, eneprii, M/bx/ra i
T/Ta MJbx/ra e(eKTHUBHOCTI
BessmitHe 175% 363 6873 72601 0,72
BUPOILyBaHHs
OnHopiuna 18,8 381 7750 77325 0,77
JIaHKa be3 nobpus
JIBopiuna (KOHTDOJIB) 203 393 8632 80541 082
JIaHKa
Yotupupiyna 182 394 7758 85752 0,69
JIaHKa
Be3sminne 24.3% 3,90 10254 74651 1,05
BUPOILLYBaHHs
OnHopiuHa 282 391 11930 79375 115
JIaHKa
- 25 1/ra THOIO
Jlgopiuna 275 3,99 11872 82591 1,10
JIaHKa
YoTtupupiuHa 315 4,06 13837 87802 121
JIaHKa
BessminHe 256* 401 11107 73771 115
BUPOLLYBaHHS
OnHopiuHa 296 411 13163 78495 1,29
e NgoP120Kgo
JlBopiuna 288 422 13150 81711 123
JIaHKa
YoTupupiuHa 324 422 14793 86922 131
JIaHKa
Bessminne 331* 420 15041 75821 1,52
BUPOIILYBAHHS
OnHopiuHa 365 417 16468 80545 157
JIaHKa 25 1/ra rHOIO +
: NgoP
JIBopiuna 90P120K90 352 431 16415 83761 1,50
JIaHKa
YotupupiHa 369 446 17806 88972 154
JIaHKa

* — cepenHi MOKa3HUKH BposkaitHocTi 32 2010-2013 pp.

HaiiBumi moka3HUKH O10€HEPTETUYHOI OIIHKKA BIAMIYEHO 32 KOMOIHOBAHOTO BHECEHHS
OpPraHiyHMX 1 MiHEpaJlbHUX JOOpUB, a came: 3a JABOPIUYHOIO JIAHKOIO CIBO3MIHH (EHepris
HakonmuueHa ypoxxaeM — 16415 M]Dx/ra, cykynHi Butpatu — 83761 MJlx/ra, koedimieHT
OioenepreTnynoi edexkruBHocti — 1,50), 3a Ge33MiHHOTO BHPOIIYBaHHS (CHEPTis HAKOMUYCHA
ypoxaem — 15041 MJx/ra, cykymnHi Butpatu — 75821 M]x/ra, koedimieHT 6i0eHEepTreTHIHOT
epexTuBHOCTI — 1,52), 32 YJOTUPUPIYHOIO JIAHKOIO CIBO3MIHHU (E€HEPrisi HAKOIMMYEHA YPOXKAEM —
17806 MJx/ra, cykynHi Butpata — 88972 MJlxk/ra, koedimieHT Oi0€HEPTeTUUHOT
epexTtuBHOCTI — 1,54) 1 HaWOLIBIIMI MOKAa3HUK KoedilieHTa 0i0eHepreTHYHOi eeKTUBHOCTI
CIIOCTEpITraBcs 3a MepepUBaHHS OJHOPIYHOIO JIAHKOIO CiBO3MIHM — 1,57, eHepris HakomuyeHa
ypoxaeM — 16468 M/x/ra, cykynsi Butpatu — 80545 M/x/ra.

Ha ocHOBI onep»aHWX pe3yJbTaTiB BCTAHOBJEHO, IO BHECEHHS OpraHO-MiHEPaJIbHHUX
N00pUB 32 TEpPEepUBaHHA MOHOKYJIBTYpH OJHO- Ta JBOPIYHOIO JIAHKAaMH CiBO3MIHH
M1IBUIIYBAJIO BPOXKAHWHICTD Ta SIKICTh OBOYEBOI MPOIYKIli, TUM CaMUM 301IBIIYIOUN €HEPTito
HaKOMHUYEHY BpoxkaeM. ToMy, 1ie € eHepro3oepirarounM (akTopoM y TEXHOJIOT1] BUPOIyBaHHS
TOMarta.
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BucHoBku. /s By3pKOCHEIialli3oBaHUX TOCIIOAAPCTB PO3POOJICHI €IeMEHTH TEXHOJIOTii
BUPOIIYBaHHS TOMaTa (BBEIEHHS y BUPOOHUIITBO OBOYIB KOPOTKOPOTAIIHHUX JTaHOK CIBO3MIiH
Ta OpraHo-MiHEpalbHOI cucTeMHu *uBJIeHHA), npu oMy KBE cranosuts 1,50-1,57, T06TO
€Heprid, HaKONMYeHa TOCMOAApPChKO IIHHOIO YACTKOK BPOXKaK0, IEPEBMIIYE EHEpPrilo,
BUTpPAYEHY Ha HOTO (OpPMYBaHHS.
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Buosneprernyeckasi olieHKa CrocoG0B BHIPAIMBAHMS U CHCTEM MHTAHHS TOMATA

H.U. T'y6ap, A.C. Boipoaos, B.A. ®ypman, A.C. I'opoaenxuii

Omnpenenensl kodpdunnentsr O6uosneprerndeckoi sddexrusnoctn (Kb3J) BolpammBanus Tomata copra Yaiika B
6GeCCMEHHOH KyJbType M IIpH HPEPHIBAHHH 3BEHbSIMH CEBOOOOPOTA C PA3HBIMH CHCTEMaMH IUTAHUS B OOTapHBIX YCIOBHSIX
IpaBoGepexuoii Jlecocrenn YkpauHbl. I[IpuBeneHHBIE pacdyeThl yKa3blBaIOT, YTO BCIIEACTBHE IPEPHIBAHUS OECCMEHHOrO
BBIpAIlIMBAHHUS TOMATa Ha IPOAOBOJILCTBEHHBIC IIEIN YETHIPEXTOJMYHBIM 3BEHOM CEBOOOOPOTa CIIOCOOCTBOBAIO HAKOILICHHUIO
HaMBBICIIEH >Heprun ypoxaeM. OHako, HaUBBICIINI K03 dUImeHT OnosnepreTudeckoit 3 exTnBHOCTH OBLT 3a(hKCHPOBAH
B CJICJICTBHH IPEPHIBAHUS BBIPAIIIUBAHNS TOMATa OJJHOJIETHUM 3BEHOM CEBOOOOPOTA.

Haunbonee »ddekTuBHOIl oOKazamach OpraHo-MUHEpalbHAas CHCTEMa IUTAaHUS, KOTOpas oOeclieuyuBalia BBICOKYIO
YPOXKaHOCTh M Ka4eCTBO MPOIYKIIMH, TEM CaMbIM yBEIMYMBAsi SHEPTHIO HAKOIUICHHYIO yPOXKaeM.

Kurouessie ciioBa: [[oyib, TOMat, ceBOOOOPOT, yrnoOpeHus, OnosHepreTrndeckas 3h(HeKTHBHOCTE, KO3 HITHEHT.
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Bioenergy assessment of tomato cultivation and nutrition systems methods

M. Gubar, O. Vyrodov, V. Furman, O. Horodetskiy

Bioenergy efficiency ratios (BER) for growing Chayka tomato variety in crop rotation of constant crop and under or
rotation interrupting with different systems of nutrition in rainfed conditions of the Right-Bank of the Forest-Steppe of Ukraine
has been defined. These calculations indicate that the most efficient organo-mineral nutrition system provides yield and quality
of vegetable production, thereby increasing the yield accumulated energy.

The results of the studies have found that tomato cultivation for food in the control (without fertilizer) without interrupting
the permanent link of the four-year rotation contributed to the accumulation of yield accumulated energy of 7758 MJ/ha, the
total energy cost are 85,752 MJ/ha, the rate of bioenergy efficiency was 0.69. The total energy consumption for permanent
growing amounted to 72,601 MJ/ha; the energy stored in economically valuable part of the crop was 6873 MJ/ha, bioenergy
efficiency rate — 0.72. For one-year interrupted growing in permanent link rotation energy costs are 77,325 MJ/ha the crop
accumulated energy thus is equal to 7750 MJ/ha and bioenergy efficiency ratio made 0.77. The highest bioenergy efficiency
rate of the control variant is — 0.82 for the two-year interruption of permanent link rotation, while the total energy consumption
amounted to 80,541 MJ/ha with the crop accumulated energy of 8632 MJ/ha.

Applying organic fertilizers in the permanent growing resulted in the the lowest coefficient of bioenergy efficiency — 1.05;
the total energy consumption amounted to 74,651 MJ/ha, and the yield accumulated energy made 10,254 MJ/ha. Applying
biennial rotation in permanent cultivation units contributed to 1.10 increase in bioenergy efficiency coefficient, in the total
energy consumption — 82,591 MJ/ha; in the yield stored energy — 11,872 MJ/ha.

Total energy consumption level under interrupted with one-year rotation were 79375 MJ/ha; yield stored energy — 11970
MJ/ha and bioenergy efficiency ratio — 1.15. The highest bioenergetic efficiency in the organic supply interruption was noted in
a four-level rotation — 1.21, while the total energy consumption increased slightly — to 87,802 MJ/ha and the yield accumulated
energy made the highest rate — 13837 MJ/ha.

In the mineral supply system under permanent cultivation the total energy consumption amounted to 73,771 MJ/ha with
yield energy accumulated of 11107 MJ/ha and bioenergy efficiency ratio of 1.15. Improving the bioenergy efficiency was noted
under permanent growing interruption with one-year link rotation — 1.23; with the total energy costs of 81,711 MJ/ha and the
yield stored energy of — 13150 MJ/ha.

For one-year interruption of the crop rotation the bioenergy efficiency ratio rose to 1.29, the yield accumulated energy
amounted to 13,163 MJ/ha with the total energy costs of 78,495 MJ/ha. The highest bioenergy efficiency rate in the system of
mineral nutrition was obtained under growing in the four-year interruption of the permanent rotation — 1.31, total expenses were
86,922 MJ/ha, and the yield accumulated energy 14,793 MJ/ha.

The highest rate of bioenergy assessment was noted under combined organic and mineral fertilizers, namely: the two-year
rotation link (yield stored energy — 16,415 MJ/ha, total expenses — 83,761 MJ/ha, bioenergy efficiency ratio — 1.50); for
permanent cultivation ((yield stored energy — 15,041 MJ/ha, total expenses - 75,821 MJ/ha, bioenergy efficiency ratio —1.52);
under the four-year rotation link ((yield stored energy — 17806 MJ/ha, total expenses — 88,972 MJ/ha bioenergy efficiency ratio — 1.54)
and the lowest bioenergy efficiency rate is observed for one-year interruption of the rotation — 1.57, the (yield stored energy
was 16468 MJ/ha, with total expenses of 80,545 MJ/ha.

It has been found out on the grounds of the results found that introducing organic fertilizer with interruption of a
monoculture with one- and two-year rotation element increases the yield and quality of vegetable production, thereby
increasing yield stored energy. Therefore, it is an energy-saving element in tomato growing technology.

The elements of tomato growing technology suggested in highly specialized farms (introducing short crop rotation links
and organic mineral supply system in vegetables growing) has BER of 1.50-1.57, that is, the crop yield accumulated energy
exceeds the amount of energy spent on it formation.

Key words: Joule, tomato, crop rotation, fertilizers, bioenergetic efficiency ratio.
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