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Parameters of genetic variation and combining ability of modern spring barley varieties by grain weight per
plant

V. Hudzenko

The available literary sources contain ambiguous data on genetic control of grain weight per plant for barley, which is
evidently due to the different genetic material involved in crossbreeding, locations and conditions of researches. Taking into
account the above, the study on plant breeding and genetic features of novel spring barley varieties by plant productivity in
specific environmental conditions has permanent relevance for practical breeding of this crop.

The aim is to identify plant breeding and genetic features of modern spring barley varieties by grain weight per plant in
the central part of the Forest-Steppe of Ukraine and to single out genetic sources of increased combining ability for involving
in hybridization.

The studies were carried out at the V. M. Remeslo Myronivka Institute of Wheat of NAAS in 2014-2016. Modern varieties of
domestic breeding (Virazh, Talisman Myronivskyi, Komandor) and foreign breeding (KWS Aliciana, KWS Bambina, Zhana, Ex-
plorer) were involved in complete (7 x 7) diallel scheme. The analysis of variance was conducted according to B. A. Dospekhov
(1985). Combining ability and genetic parameters were calculated in accordance with M. A. Fedin et al. (1980).

Some varieties were distinguished with true positive effects of total combining ability in all years of the research, name-
ly, Explorer (1.09-1.26), KWS Aliciana (0.68-0.97), Talisman Myronivskyi (0.54-0.72) and Virazh (0.53-0.77).

By means of graphical analysis of the regression of covariance (Wr) on the variance (Vr) between the mean values of
parent components and hybrids with their participation dominance was revealed in 2014-2015. In 2016, the expression of
epistasis was clearly noticed. Calculation of the parameters of genetic variation has shown that in 2014-2015 the dominant
effects of genes (H; and H,) prevailed the additive ones (D). In 2016, the values of H; and D were similar, with a slight ad-
vantage of the first. Accordingly, the average degree of domination in the experiment (H; D) and the average degree of dom-
ination in the loci (yVH1/D) indicated the presence of overdomination in 2014 and 2015. In 2016, these parameters also ex-
ceeded 1.0, but with negligible values of 1.02 and 1.01, respectively.

The value of the ratio h/H, indicates that for 3-5 genes (groups of genes) there were detected the effects of domination. The
correlation coefficient r[(Wr + Vr);; x;] in all years was negative, indicating the direction of dominance towards the increase of the
trait. It should be noted that its value (-0.65 = 0.34) was less in 2016 than compared to 2014 (-0.83 +0.25) and 2015 (-0.80 £0.27).

The coefficient of heritability in a broad sense (H?) has high values in all years of the research (0.94-0.98), indicating a
significant contribution of genetic features to phenotypic variability. The coefficient of heritability in a narrow (h?) sense was
also quite high (0.70-0.78), which showed a significant additive contribution to genetic control of the trait.

Thus, the components of genetic variation and regression graphical analysis of hybrids of the diallel scheme indicate that
overdomination with expression in some years of non-allelic interaction — complementary epistasis — took place in genetic
control of the grain weight per plant. The domination was aimed at increasing the trait. Coefficients of heritability in both a
broad and narrow senses indicate the prevalence of genetic features in phenotypic variability and a significant contribution of
additive component in genetic control, respectively.

The plant breeding and genetic features revealed allow predicting the efficiency of selections to increase the trait in the
material analyzed. However, the "hard" selection is more expedient to be conducted in later generations.

The varieties Explorer, KWS Alisiana, Talisman Myronivskyi, and Virazh are valuable genetic sources for combination
breeding to increase plant productivity.

Key words: barley, grain weight per plant, parameters of genetic variation, combining ability, heritability, genetic
sources.
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Hayionanvuui ynisepcumem diopecypcis i npupoodokopucmysanms Ykpainu

E®EKTUBHICTb CUCTEM EKOJIOI'TYHOI'O 3EMJIEPOBCTBA
B JIICOCTEILY YKPAIHU

CTBOpEHO METOJUYHMI TeCT KpUTepiiB OLIHIOBAHHS parlioOHAIBHOCTI cucTeM 3emiepobersa. IIporsrom 2002-2012 pp. B
YMOBaXx CTalliOHAPHOTO TOJLOBOTO JOCIIy arpoHOMIYHOI JlociigHol cTaniii HallioHansHOro yHIBepcUTeTy OiopecypciB i
NPUPOLOKOPUCTYBaHHS YKpaiHu 3iHCHEHE NOPIBHsJIbHE OLHIOBAHHS FOCMOAAPCHKOI, SHEPreTUIHOT, eKOHOMIUHOT ederTH-
BHOCTI Ta €KOJIOTiuHOT GE3MeKn BapiaHTIB CHCTEMU 3eMIIEPOOCTBA TPHOX PIBHIB €KOJIOri3alil: MPOMKUCIOBOTO, EKOJIOTTYHOTO |
Giosioriunoro 3 koediieHToM ii BignorinHo 25; 6,2 Ta 0. 3a BKa3aHUMU KPUTEPIAMH KpaLUM BapiaHTOM BHABUIACH MOJEIb
€KOJIOri4HOro 3emJiepodcTBa.

KimiouoBi ciroBa: xputepii pauioHasbHOCTI CHCTEMH 3eMiIepo0CTBa, CUCTEMU MPOMHUCIIOBOTO, €KOJIOTIYHOr0, 6ioaoriu-
HOT0 3eMIIepo0CTBa; METO/10JI0Tis; TOCIIOJapChKa, eHepreTHIHa, eKOJIOTidHa e(heKTUBHICTD; POJIOYICTh IPYHTY.
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IMocTanoBka npodaemu. CydacHuil cTan arposaHAmadTiB YKpaiHu MO3HAYEHUH €KOJIOTIYHOI0
KPH3010, 3yMOBJICHOIO TPHUBAIMMH MOPYIICHHSIMU PallioHAIbHUX HOPM 3eMIIeKOpUcTyBaHHs. [IposBa-
MU Li€i KPH3M € JIeTpajiarisi TPyHTOBOTO BKPUTTS, HOTO €po3isl, 3HHKEHHS POJIFOYOCTI, TIOTipIIeHHS
SIKOCTI 1 O€3MeKH POCITUHHUITLKOT IPOAYKIIT Ta JOBKILTS. [l 3yMOBIEHO HaIMiIpHOIO YaCTKOKO Pili,
ska jocarna 56,7 % Bin cyxonony kpainm [1] 3a Bemuuunn exoxoriunoi Hopmu 40 %, HezbamaHcoBa-
HUM 3aCTOCYBaHHSM arpoxiMikaTiB, HCXTYBaHHIM HAYKOBUMH HOpPMaMH CiBO3MIH 1 TEXHOJOTIH MeXa-
HIYHOTO 00p0OITKY IpyHTY. BinnoBiir0 HayKkoBOi arpoHOMIYHOT CIIUIBHOTH Ha T1i BUKJIIMKHA TTPHPOJIH
CTaJio OOTPYHTYBAHHS 3MiHM CTPATETil PO3BUTKY BITHH3HSHOT'O 3eMJIEPOOCTBA Y HAIPSIMI HOTO €KoJIo-
rizaiii, CyTHICTIO SKOT € IPUPOJIOBIIMOBITHICT ramy3i, HaOMMKEHHS 11 J0 PiBHA CTa0lIEHUX caMope-
TYJTIOBATBHHUX OiOC(EPHHUX MPOIIECIB 3a CIPHSHHS ITLOMY CYCITIIELCTBOM Yepe3 TEXHOJIOTII, MO MPHUBO-
ISITH JI0 3MEHIIIEHHST PO3PUBY MaJIOT'0 TEOJIOTIHHOTO KOJIO00ITY pedoBHH Ta aucumariii eHeprii. Exoso-
TiUHy KpH3y MOKHA TIOJIOJIATH JIUIIC 338 CTABJICHHS JIO TIPUPOIH AK 70 Cy0’€KTa, a JI0 3eMIIi — K JI0
OpratizMy, 3JI0pOB’s SIKOTO 3aJICKHUTE BiJI CYCHITIBCTBA. 32 TAKOTO MiJXOy Taly3b 3eMJIepoOCTBa Ha-
OyBae eKOJIOTIIHHUX PUC, CTAE CUMOIOTHIHOO, HAIAIOUH JIIOJICTBY NMEPBUHHY 10JIATKOBY €HEPTiI0 TIPO-
rpecy, a 3eMIli — 3JI0pPOB’sl.

AHai3 ocTaHHiX HocjiKeHs i mybJikamii. Ycnix cTpaTerii ekomorizariii ramysi 3emacpo0cTBa
O0O0YMOBJIEHHH 1T TEOPETHUHUM i TPAKTHIHUM 3a0€3TeUEHHSM.

MeTo1010THHUM 00TPYHTYBaHHSM €KOJIOTI9HOTO 3emMiiepoOcTBa € Horo 3akoHU: 1) 3aKOH ajieKBa-
THOCTI YMOB €KOTOITy TIOTpeOaM BUPOIIYBAHUX CITLCHKOTOCIIONAPCHLKUX KYJIBTYp, KU Tependadae
arpoeKoJIoTidHe i TPUPOIHO CUTHCHKOTOCTIOAAPChKE pailOHYBaHHS TepHUTOpPIi KpaiHW i aJanTHUBHICTH
ranysi [2]; 2) 3aKOH TpaHUYIHHUX MEX aHTPOIOTEHHOTO HABAHTAKEHHS HA arpOEKOCHUCTEMU: TIepEeBH-
HICHHS JIOMTYCKY aHTPOIOTCHHUX CHEPreTUYHUX 1HBECTHUIII Ha TEPUTOPIIO arPOCKOCHCTEMH 3yMOBITIOE
3MEHIICHHS ii MPOYKTUBHOCTI, CTIHKOCTI, CTA0LILHOCTI Ta €KOJOTiuHOi Oe3neku. Bennaunoro 1ms0ro
JIOTTYCKY, 3a SIKOTO JOCSTAl0Th Y 3eMJIEpOOCTBI MakCMMyMy KoedimieHTa KOpUCHOT jii 0e3 eKoorid-
HUX HETaTUBIB BUSBJICHO HACHUCHHS cHepriero ekocucteMu 13,6 ['Jx/ra [3]. Huni piBens B Ykpaini
carae 14 ['J]x/ra, B iHIIUX KpaiHax iCTOTHO MEPEBHIIYE JIOMYCK 1 cTaHOBUTH, ['JIx/ra: y CLLIA —29,7;
Himewunni — 20,6; Yexii — 16,1 [4]; 3) 3axoH gerepmiHarii i IBUIIIEHHS TPOAYKTUBHOCTI arpoeKoCHc-
TeMH CHHXPOHHHUM YJIOCKOHAJIEHHSM BCiX €JIEMEHTIB CUCTeMHU 3eMiepoOcTBa. Llei 3akoH morpedye
PO3pOOIICHHS PUKITATHUX MOJCTICH aJalTUBHIX CUCTEM CKOJOTIYHOTO 3eMJICpOOCTBA, K CKIIAOBUX
arpoeKOCHUCTEMH Y KOHKPETHUX YMOBAX.

Merta gocaimxeHns. 3 METOFO CTBOPEHHS MOJIEJi CHCTEMH €KOJIOTIHHOTO 3eMJIepoOCTRa ISl YMOB
Jlicoctemy Ykpainm, konekTuBOM Kadeapu 3emiepodcTBa Ta repbornorii HamionansHoro yHiBEpCUTE-
Ty OiopecypciB 1 mpHpogoKOopUCcTyBaHHS YKpainu mpotsaroMm 11 poki (2002-2012 pp.) BuKOHaHA
rporpamMa CrioCTEpekeHb y CTaIllOHAPHOMY JABO(PAKTOPHOMY MOJBLOBOMY JOCHIAI HAa ATPOHOMIiYHIN
JIOCIIHIT cTaHIl.

Martepiai i MeToau nociimkenns. Jlocmin 3akianenuit y 2002 p. B yCixX MOMSIX 30HATLHOT II0/10-
3MIHHOT JIECATHTIUIEHOT CIBO3MIHM 3 HePTYBAaHHIM KYJIBTYD: IIOIEPHA—TIIIEHUIIS 03UMa—OypSKH IyK-
POBI—KYKypy/i3a Ha CHIIOC—TIIIEHUIS 03MMa—KYKypyA3a Ha 3€pHO—TOPOX—IMIIEHHIIT 03UMa—0ypsIKH
IYKPOBI—TUMiHb 3 Ti/iciBOM JoniepHu. CXeMa JIOCITiy CKIaaeHa 3 JOTPUMAHHIM IPUHIIAITY OPTOJIOK-
CANBHOCTI TO€THAHHS TPHOX CUCTEM 3eMJICPOOCTBA Ta YOTHPHOX TPAJIAIiil CHCTEMH OCHOBHOTO 00pO-
OiTKy TpyHTY B ciBO3MiHi. JlOCHmiDkeHi BapiaHTH BiJIPI3HSIIOTHLCS MK COOOI0 3a TPYIOBOIO JIOTiHHON
PI3HHUIICIO 3 YUACTIO B Hilf 03HAK CUCTEMH 3eMJICPOOCTBA 1 CUCTCMH OCHOBHOTO 00po0ITKY IpyHTY. Oc-
HOBHOIO O3HAKOIO BapiaHTiB CHCTEMH 3eMJIEPOOCTBA CTAJIO iX pecypCcHE HAMOBHEHHS arpoXiMiKaTamu,
MiHEpATFHUMHE JIoOpUBaMH 3 TlapameTpaMyu koediricHara exosrorizamii K, [S] Ta mecturmmamu 3 piB-
HEM BiAMOBITHOCTI BEJIMYMHI €KOJIOTO-€KOHOMIYHOTO TOPOTY HASBHOCTI MIKIAJIMBUX OpPTaHi3MiB.
Y BapiaHTI TPOMHUCIOBOTO 3eMIIEPOOCTBA (KOHTPOJEL) MPIOPUTETHAM PECYPCOM TMOKUBHHUX PEUOBUH
CTaJI0 BHECEHHS TIPOMHUCIIOBHX MiHepanbHuX no0puB y HOpMi 300 kT mitouol pedoBrHH (NoyPooKog),
opraHigHux — 12 T Ha rektap ciBo3MiHHOI TUTOMI 3 KoedimienToM exomorizarti 25 (300/12) ta iHTeH-
CHUBHHM 3aCTOCYBaHHSIM MECTUIUMIB JUTSI ¢(PEeKTUBHOTO 3aXHCTY TOCIBiB. PecypcHe HamoBHEHHS i€l
OloxTiMaTHYHOMY TIOTEHITiay. Y BapiaHTi €KOJOTIYHOTo 3emiiepoOcTBa I JOCTIPKEHHS BKa3aHOl
MPOTYKTHBHOCTI PIILTI TIPIOPUTETHUMHE CTANW OpPTaHiuHi JOOpUBa B MaKCUMAIHLHO MOKIIUBIN HOpMI iX
BHYTPIrOCIO/JAPCHKOr0 BUPOOHMIITBA 24 T/ra Ta KOMIIGHCYloYa HOpMa MiHepansHHX — 150 kr/ra
(N46P49oKss) 3 xoedirienrom exosorizarii 6,25 (150/24), a KOHTpOIJb IIKIJUTMBHX OpraHi3MiB 31liHcC-
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HIOIOTH CHCTEMOFO ITPIOPUTETHUX MEXaHI9HHX, (hiTONEHOTHYHHX 1 O10JIOTIYHMX 3aCO0IB, MOETHAHNX 3
BHCCCHHSM TCCTHUIUIIB M KOHTPOJIEM CKOJOTO-CKOHOMIYHHX ITOPOTiB HAsABHOCTI IIKIJJTUBHX
00’exTiB. Y BapiaHTi 010J0TTHHOTO 3eMJIIepoOCTBA 3aCTOCOBYIOTH JIMIIIE TMPUPOJIHI PECYPCH: OpPTaHidHI
nobpuBa — 24 1/ra 6€3 BHECEHHS MPOMHUCIIOBHX MiHepaIThbHUX H00pWB. KOHTPOIL MIKIIMBAX OpraHi3-
MIB 3/IiHCHIOBAJTY JIUIIIC 3a JOIIOMOTOI0 MEXaHIUHMX, (hITOIICHOTUYHHUX Ta O10JIOTIYHUX MpemapaTiB. 3a
i€l cucTeMu 3eMICpoOCTBa POYKTUBHICTE PIILTi 3a0e3medcHa eneMeHTaMu MiHepaTbHOTO KUBIICH-
HS 32 paXyHOK TPYHTY i opranidyHux 3aco0iB 355 kr/ra (Nis;P43Kss) Timekn Ha 87 % Big HeobOximgHOT
KIJTBKOCTI JUTSI IOCSITHEHHSI PiBHS 010KIIIMAaTHYHOTO MOTEHITIATY | TOMY CTAaHOBUTE 7,8 T/ra KOPMOBHUX
OJTUHHITG.

Cucrema 0OCHOBHOTO 00poOiTKY TPYHTY B CiBO3MIiHI Y KOKHIN MOJIel 3eMIiepoOCcTBa TipeicTaBiieHa
YOTHpPMa BapiaHTaM¥ 3a O3HAKaMM 3axoJiB 1 rmuduan: 1) audepenriiiioBannii (KOHTPOJIH) 3 BUKOHAH-
HSIM TIPOTATOM POTAIlii MIeCTH Pi3HOTANOMHHMX OpaHOK, IBOX NUCKyBaHb Ha 8—10 c¢M mij MIICHUITIO
03UMY MICIIA TOPOXY 1 KYKYPY/3H Ha CHJIOC Ta OJIHOTO ILTOCKOPI3HOTO PO3MYIIyBaHHS IMif| SIMiHb;
2) TTOCKOpi3HE PI3HOTIMOWHHE PO3ITYIIYBaHHS i BCI KYJIBTYPH, KPiM JMCKYBaHHS ITiJ1 MINEHHIIIO
03UMY IIiCJIsI TTOTIEPETHIKIB, BKa3aHUX Y KOHTPOI; 3) MOomuIeBo-0e3MoauieBuii 00’ €IHy€e TpOTATOM
poTatii /1Bl ApyCHi OpaHKU Mij OYPSKH I[yKPOBi 3 iHTepBaNOM 4—5 POKiB, JIBa TUCKYBAaHHS ITiJT BKa3aHy
B KOHTPOJIi TIIIEHUITFO 03UMY 1 TDTOCKOpI3HE PO3IMYIITYBAaHHS IiJ| PEIITY KYJbTYp; 4) JIUCKYBaHHS Ha
rimouHy 8—10 cM M BCi KYJIBTYpH CIBO3MIHM.

[pyHT OCTIHOTO MOJIS — YOPHO3EM TUMOBHIA CEPETHLOCYTTIMHKOBHM 3 BMICTOM TyMyCy B Iapi 0—
30 cm 4 %, pH conpoBoi BUTSIKKHM 6,9—7,3, BMICTOM JIETKOTiAPOJII30BaHOTO a30Ty 3a THOPIiHUM, MT/KT
rpyHTy — 40, pyxomoro dochopy 3a Maauriaum — 70, o6minHOTO Kasito 3a Mauurinnm — 180.

3a cepeHIM MOKa3HUKOM TifpoTepmiuHoro koedimienta ['TK=1,1 i cranmapthoro Bimxunenas S=0,3
MOTO/THI YMOBU B POKH JIOCII/DKCHB ICTOTHO HE BiIPI3HSIHCH Bin Oararopiunoi nopmu 1,2 (K; = -0,3).
IMpotsirom 11 pokiB JToCHiPKEHb THITOBIMH MOTOTHUMH YMOBaMH BifMideH1 7 pokiB (65 %), icTOTHO Bo-
JorimumMu Bif Hopmu 2 poku (2002 i 2006) i MOCYIUTUBICTIO iCTOTHO Bipi3Hsimch 2 poku (2007 1 2009).
B 1imomy MokHa CTBEp/LKYBATH, IO JIOCTIKCHHS BUKOHAHE y THUITOBUX TOTOJHUX YMOBAaxX i HOTO pe-
3YJIBTATH MOYKHA BUKOPUCTOBYBATH B MPHUPOTHO-CIITLCHKOTOCTIONAPCHKii 30H1 JlicocTerry.

OcHOBHI pe3yabTaTH AOCTiTKeHH:A. AHATI3 TOCTIOAAPCHKOi e(DEKTHBHOCTI JIOCITI/PKEHHX CHCTEM 3e-
MJICpOOCTBA 3aJICKHO BiJT BApiaHTIB cUCTeMU OOPOOITKY IPYHTY B CIBO3MIiHI CBITYUTH MPO BUCOKY a7IcKBa-
THICTH (PAKTHIHO JIOCSITHEHOT B HUX ITPOXYKTHBHOCTI puIIi OiokiMaTHIHOMY TfoTentiiany (pwc.1). [Topis-
HSIHO 3 CepeIHIMH MTOKa3HUKaMH TIPOYKTHBHOCTI pULTi B yCIX CHCTEMax 3eMIiepoOCTBa BIIMB CUCTEM OC-
HOBHOTO 0OpOOITKY IPYHTY BUPAKCHUH TEHJCHINSIMH JI0 1X 30UIbIIeHHS 3a mudepentiiiopanoro (+3 %),
MOJUIIEBO-0e3monuiieBoro (+7 %) BapiaHTiB Ta 3MEHIIICHHS i/ BIUTHBOM ILTOCKOPI3HOTO PO3MYITYBaHHS
(-3—4 %) 1 muckyBanus (-6—8%) HIPys=13,7 %. [TopiBHSHHS 3a Ii€F0 03HAKOFO ITiITOCHTIAHUX BapiaHTIB
CHUCTEMH 3eMJIepOOCTBA BUSBUIIO TEHJICHIIFO /IO 3MEHIIIEHHSI TPOAYKTHBHOCTI PIJLTI 32 MOJIEJTi €KOJIOTiYHO-
ro 3emiepoOcTBa (4 %) Ta ictotHe ix 3MentieHHs (-20 %) — 3a Giomoriunoro (HIPy 5=10,8 %).

AnHai3 rocrogapchkoi eHeKTHBHOCTI CUCTEM OCHOBHOTO 0OpOOITKY TPYHTY B CiBO3MIiHI 3aJIe)KHO
BiJI CHCTEM 3eMJIEpOOCTBA BUSIBMB QJIEKBATHICTh (DaKTHYHOT IMPOJIYKTUBHOCTI P pecypcHo3abesne-
myBannsa (-7,1 %) i muckyBanas (-10,1 %), a 30inmpmenns Ha 3 % — T BIUTMBOM MOJHIEBO-
6e3nonuiesoro o0poditky (HIP,s=13,8 %). IctotHe 3mMermenHs Ha 14 % nporyKTHBHOCTI piyii 1mo-
PIBHAHO 13 cepeHIMU TOKAa3HUKAaMH 3yMOBHIIO 3aCTOCYBaHHS JepeHIiioBaHOr0 OCHOBHOTO 00po-
OITKY IpYHTY 3a 6i0JI0TigHOrO 3eMIIepoOCTRA.

Haiibinbnra mpoyKTHBHICTE PijuTi JIOCSITHEHA y BapiaHTi €KOJOTiHHOTO 3eMJIepoOCTBa 3a ITOJIHIe-
BO-0e3rrosmiieBoro o6po0liTky. BijMivena Buma cTtabiIbHICTh MPOIYKTHBHOCTI iUl Cepel CHCTEM
3eMIICPOOCTBA B IMPOMHUCIIOBIH (83 %), HalOIIbIT 3a0¢3neUeHIfl TOCTYIHHMH CICMCHTAMU YKUBJICHHS
pOCIIHH, a cepell BapiaHTiB 00poOITKY — 3a qudepeHIiiioBaHoro i monureBo-oe3monuieBoro (83 %).
B iHmmx BapiaHTax cHCTeMH 3eMJIepoOCTBa i 0OpOOITKY TPYHTY TIeH TTOKa3HHK CTaHOBUB 79-81 %,
BUSBJISIIOUN HU3BKY CTaOiTbHICTH MPOAYKTUBHOCTI PLLII.

JocmimxeHi BapiaHTH CUCTEMH 3eMIICPOOCTBA 1 OCHOBHOTO 00pOOITKY IPYHTY B CiBO3MIHI iCTOT-
HO BIJIMBAIOTH HA SIKICTh BUPOINEHOT MPOAYKIlii. JIJIsl OIiHFOBAHHS IIHOTO BIUIHBY BH3HAYAN SKICTh
3epHa MIICHUI 1 KOpeHEeIoAiB OypskiB mykpoBux (2009-2011 pp.). Halibinpmmii BmicT Oinka
(15,4-15,6 %) i xnetikoBuau (30-32 %) B 3epHi MUICHUI BIACTUBUHA /IS MPOMHUCIIOBOI i €KOIOTiU-
HOI MOJIei 3eMiIepoOCTBa.
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Puc. 1. 'ocnionapcebka epeKTHBHICTHL CHCTEM 3eMJIepo6cTBA 3a/1€2KHO Bi/l CHCTEM 0CHOBHOI'0 0GPOGITKY IPYHTY
B CiBO3MiHi 32 NPOTYKTHBHICTIO PiLTi, KOPMOBUX OJUHHUITE, T/Ta, 2002-2012 pp. (Y YHCENBLHUKY — BiIXATEHHS Bi]T
KOHTPOJTIO 3aJI€XKHO Biji 00pOOITKIB; Y 3HAMEHHHKY — BIIXMJICHHS! BAPIaHTIB CUCTEMH 3eMIIepoOCTBa Bil KOHTPOITIO, %6).

33



Arpobioorist, 2°2017

T/rakK.op,
10,5 10,2
10 9,9
0/+3 % ——
\\\\\B\ Q /
9,5
0/0
9 '\ \\\\\ HHH IIIIIIIIIIIIIIIIIIIHHH 8,9
/-7,1% O/FZT0.1
85 —?\Mepewmom Ml S r—
R st MNOCKOPI3HWA = 6esrnoniiesnii MCKYBaHHA
B cepeaHbomy no cuctemax o6pobiTKy rpyHTY BYCiX cMCTEMax 3eMnepobeTea
11,5 111
11 10,7
10,5 -
10 -\*“’ 2 \ LI 58
Nk '
9,5 1 [ndpepeHuirioBaHuin |||%|||||||||.||||||‘|‘| Monuueso- 10,1 %/-85 %, .
9 m\mIIIIII”ﬂﬂfﬁﬂ?llﬁnll/lllflllllll besnosinuesmii AvnckysaHHaA
3a npomMMcnoBoro 3emnepobeTea
11 10,7
105 10,4
Nhnhig
10 \ — - — —
+5 %/0 — +4,9%/+29% —
95 1 \ I|||I|||III|II||III|I|I||| 92
9 +4,3%/-7,3 %
N (I IHIIH Il rehoaire
8> 1 OudepeHuitoBaHnit Mnockopi3zHuii = 6er;%541 ﬁ%%hm §§§ [IMCRyBaHHA
8 \\\\\\\\\\\\\\\“ L
3a ekornorivyHoro semnepoocTea
9 8,9
8,8 8,6
8,6
’ N
8,4 \\\\\\\\ x — 12,8%/+3,5% =
8r§ 1 -14%/0
7,7
78 | \|IIIIIIIIII Il ||IIH‘ R ) B—
7,6 -13,1%/-7 %
7,4 _I_\R |||||||||||||‘|)|/|||||l|)|||| = TToviLeso- = AA.}§L5A%419'§,%A
7,2 - [Audepenuiitosanuii N MnockopisHuit = Gesnondueswin 3 [MCKyBaHHA

7

3a bBionoriyHoro seMnepobcTBa

HiP,s ans cuctem semnepobersa = 10,8 %, HiPys ana 0bpobitky rpyHTy = 13,7 %

Puc. 2. T'ocnionapcbka epeKTHBHICTH CHCTEM OCHOBHOT'0 06pOGIiTKY IPYHTY B CiBO3MiHi 3a/I€5KHO
Bi/l cHCTEM 3eMJIepo6CTBA 32 MPOAYKTUBHICTIO /LI, KOPpMOBHUX OMHULB, T/Ta, 2002-2012 pp.

34




Arpobiooris, 2°2017

Biosoriune 3emnepobdcrso BusiBiuTo ictotHe (Ha 1,8 %) 3menmrenns BMicty Oinka (HIP, s=0,35 %)
1 kneiikoBunm Ha 3,7 % (HIPys=0,39 %). BigmiueHO TakoX iCTOTHE 3MCHIICHHS BMicTy OinKa i Kieii-
KOBWHH B 3€PHI MIICHWUI T/l BILTHBOM TUTOCKOPI3HOTO 00pOOITKY TPYHTY 1 IMCKYBaHHS.

Bwmict myxpy B KopeHerniofax OypsKiB IyKpOBUX BHSBHBCS HaWOUTHIIMM 3a GiosorigHoi Moerri
3emiepoOcTBa, 18,3 %, ICTOTHO TIEPEBUIITUBINY 1[eH TOKa3HUK Ha KOHTpodi (+1,9 %) 1 B ekomnorivHii
moneni, (+0,8 %) 3a Bemuuanun HIP, s=0,44 %. VY 3B’43Ky 3 IIUM BUSBICHUHA CUILHUN 0OCpHEHUI icTO-
THUH KOPEISIIHUI BIUIMB Ha BMICT I[yKpPYy B KOpEHEINIoAax MiHepaTbHuX 1oopuB (r=-0,87+15) i cu-
JTHHUN TIpsSIMAN 1cTOTHUH — opranigyaux (r=+0,8+0,18). CucteMn 0CHOBHOTO 0OpODITKY IPYHTY B CiBO-
3MiHI HE MalOTh 1CTOTHOTO BIUIMBY Ha IIYKPHCTICTh KOPCHETIIOIIB.

Brums gocimigHuX CHCTEM 3eMIiIepoOCTBa Ha BMICT BOKKHX METATIB Y 3€JIEHIH Maci KOHIOUTHHHU
BHSIBUBCS Y TEHJICHINT 301JILINIEHHST BMICTY CBUHITIO, HIKEJTIO, 3ali3a, MapraHIlfo, KaJMil0 y BapiaHTi
MIPOMUCIIOBOTO 3¢MJICPOOCTBA TOPIBHAHO 3 MOACIIAMH CKOJIOTIYHOTO 1 Gioyoriunoro. Ha BmicT Baxk-
KHAX METaNiB y 3¢pHI MIICHHMIT Ie# BIUIUB HE BUABICHO. DakTOpHUI TUCTICPCIHHIN aHAalli3 BUSIBUB OC-
HOBHI JIETEPMiHAHTH BapifOBaHHS NMPOJYKTHBHOCTI pijuli B Jociifi. HuMu cTaim BIUIMB MOTOAHMX
yMoB (76 %), cuctemu 3emiepoocTBa — (9 %), 00poOiTKY IpyHTY (3 %) Ta B3aeMomii dakTopis (8 %).
Eneprernuna ominka cucTeM 3¢MIEpOOCTBa JEMOHCTPY€E HAOMIDKCHHS BEIUUMHH X HACUUCHHS CHEP-
riero g0 gonycky 13,6 M/k/ra B MOIENSIX €KOJIOTIYHOTO 1 OioyioridHoro 3emiepodcTra (+11,+60 %)
Ta ICTOTHE TIEPEBHIIEHHS HoTo 3a mpoMucioBoto (195 %) (puc. 3). 3a eHepreTHYHO €(eKTHBHICTIO
BapiaHTH €KOJOTIYHOTO 3eMIIEPOOCTBA MEPEBAKAIOTH KOHTPOIh. Cepel BapiaHTiB CUCTEMH OCHOBHOTO
00pOOITKY TPYHTY B CiBO3MiHI HalOIIBIIOI €HEPreTHYHOI e(peKTUBHICTIO TMO3HAYEHHH TIOIHIIEBO-
Oe31oNINIeBHH.

rox/ra KEE=4,9/0 K. = 5,6/+14 % KEE=6,8/+38,8%

140 E=130 E-124

120 E=104

100 A
80 17 103,5/0 ; 101,8/-1,6% ; B
60 1— - - -+ 88,8/-14,2% |
40 +—| -

0 22 222 0 15,2 |
Mpomucnoee ExonoriyHe bionoriyHe

T eHepreTM4Ha AOLUINbLHICTE cucTem semnepobeTsa, rs/ra
@ BMpOoBHMYI BUTPaTKM HEMNOHOBMKOBAHOI eHeprii, rAM/ra

E=130, 124, 104 - eHepria, akyMmynboBaHa B ypoxKai ocHoBHOT | no6iuHol npoaykuii, r Ax/ra
K.. - KoediuieHT eHepreTuyHoi edeKTUBHOCTI

Puc. 3. Eneprernyna ouinka cucrem 3emiiepodcrsa, 2002—2012 pp.

AHai3 eKOHOMIYHOT €(PEKTUBHOCTI CHCTEM 3eMJIEpOOCTBA BUSIBUB KPAIIIOI0 €KOJIOTIYHY MOJIEIh, Y
SIKi peHTabebHICTh MepeBuIyBasia KOHTpoh Ha 18 %, yMOBHO uncTHii TpuOyTok — Ha 5,8 %, O11b-
M Koe(iIieHT IHTCHCMBHOCTI 3a MeHINUX Ha 10,3 % BupoOHUUUX BUTpaT (puc. 4).

Bionoriuna mMozens 3eMiaepoOCTBa BiIpi3HTIACS HAMBUIIOK TOPIBHSHO 3 KOHTPOJIEM PeHTA0CIH-
HicTio (+38 %) 1 HaliMeHmIUMHU BUPOOHMYMME BUTpaTamu (-35 %), aie pa3om 3 TUM 1 HaiiMEHIIO0
BEJTMYUHOO YNCTOTrO IPpOYTKY (-10 %).

HatiBuioro peHTabenbHICTIO MOPIBHAHO 3 KOHTPOJIEM Cepe/T IOCTIKCHHX CUCTEM OCHOBHOTO 00-
poOITKY TPYHTY B CiBO3MIiHI BiJIpi3HSEThCS mosutieBo-0e3monuieBnii (+12,5 %) 3 GibII00 CyMoro
yMOBHO guctoro npudytky (+10 %) ta menmmmMu BupoOHWYrMH BHTparamu (-2,5 %). Menma exo-
HOMiuHa c¢(EKTUBHICTh BU3HAYCHA 33 IUTOCKOPI3HOTO PO3MYyIIyBaHHS i auckyBaHHs (-7-5,7 %) y
3B’A3KY 3 MCHIIIOIO BapTicTIO BalloBol npojykiii (-7—10,2 %) Ta ymoBHO uncToro npuoytky (-10,9—
13,3 %) B uix BapiaHTax.
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Puc. 4. Exonomiuna epekTHBHICTb cucTeM 3emMaepodcTna, 2002-2012 pp.

[TpoBeneHnit MOHITOPUHT 3MiH BMICTy IPYHTOBOT'O TYMYCY B 4aci T1i/i BINTHBOM JIOCITI/PKEHUX CHC-
TeM [6] 3emiepoOCTBa JTO3BOJISAE BUSABUTH 1X BIUIMB HA BIITBOPCHHS POAIOUOCTI IpyHTY. BiH CBiTUNTH
PO CTabUTBLHICTH BMICTY TyMycCy TIpoTsiroM 11 pokiB y TpyHTI MoJiesli eKOJIOTIHHOTO 3eMiiepodceTBa Ta
iCTOTHE HOro 3MEHIIIEHHS Y BapiaHTax MPOMHUCIIOBOTO i O10JIOTIYHOTO 13 He30aIaHCOBAHMM BHECEHHSIM
MiHepanpbHUX 1 OpraHivHuX JOOPUB.

Cepen foCTiKEHHX BapiaHTiB OCHOBHOTO OOpOOITKY IPYHTY B CiBO3MIiHI iCTOTHE 3MEHIICHHS
BMicTy Tymycy B 0-30 cm mapi rpyHTy tipoTsiroMm 11 pokiB BusiBIIeHe 11| BILTHBOM JIM(epeHIliioBaHO-
ro Ta JWCKYBAaHHS, PO3MIMPCHE BiJTBOPEHHS — i BILTUBOM MOJHUIICBO-OC3MONUIICBOTO 0OPOOITKY 1
BIJICYTHICTh ICTOTHUX 3MiH 3a TIOCKOPI3HOTO. BaskIKBO, 110 piuHuil AedinuTHui OaraHc rymycy B 0—
30 cm 1mrapi rpyHTY 3a pO3paxyHKaMu Ha OCHOBI MMPOMHCIIOBOTO 3emiiepo0cTBa cTaHoBHUTH — 0,49 T/Ta,
a 3a eKOJIOTIYHOT 1 610JI0TIYHOT MOJENEH — TO3UTUBHAM, BijmoBigao + 0,36 1 + 0,42 1/ra.

Jlo arpoxiMiuHUX MOKAa3HHMKIB POMIOYOCTI IPYHTY, OKPIM BMICTY 1 OanaHcy TyMycCy, BiTHOCSATH Oa-
JIAHCH 3arajbHOI KiJIBKOCTI €JIeMEHTIB MiHepalbHOTO JKMBJIEHHSI POCITHH, SKi 32 CIMOCTEPEKEHHSIMHU Y
KOHTPOJTi CTAHORJISITH, Kr/Ta: a3oTy +23, dochopy +66, kamiro -12,5, 3a iIHTEHCUBHICTIO OajlaHCy BiJi-
norigHo, % 112, 201 1 93. AHami3 CBIAUNTH, IO 10 MPUYHH HEAJCKBATHOCTI MPOTYKTHBHOCTI P
010KTIMATHIYHOMY HOTCHINATY B MOJIENi Oi0MOTIYHOTO 3eMIIepoOCTBA HANCKUTh MEHINIA 3abe3mneve-
HICTh POCIJIMH MTOKWBHUMH PEYOBHHAMH, TOPIBHSHO 3 KOHTPOJIEM, 3 MEHIIO iHTEHCHBHICTIO 1X Oaa-
HCY, BiAMOBITHO,% a30Ty Ha 8, dochopy 60, kamito 14. B exomoriuiii Mojaeni 3eMiIepoOCTBa IOpPiB-
HSTHO 3 KOHTPOJICM BHUSIBUJIACh OLTbINIA IHTEHCUBHICTH Oayancy, % a3oTy — Ha 4 i kaiito — Ha 5 1 MeHIIa
thochopy — Ha 25. He mMentr BakimBa iH(opMarltist mpo MOPiBHAIEHUI BMICT JOCTYITHUX (OPM MOKH-
BHUX PEUOBHMH Y TIPYHTI, SKMH Yy KOHTPOJi CKJIaB, MI' Ha | KI' TPYHTY: a30Ty JIETKOTIIPOJTi30BAHOTO
53,8, pyxomoro ¢ochopy 48, oOMiHHOTO Kalito 95. 3a eKoIoriuHoi MOACII 3eMIIepoOCTBa IIeH MmoKas-
HUK 1CTOTHO HE BIAPI3HSBCS Bill KOHTPOJIIO, a 3a 010J10TYHOT IMOCTYITaBcs, BiANOBIIHO, Y% Ha 7, 29 1 25.

PojrodicTh TPYHTY BH3HAYAECTHCS TAKOXK OIONOTIYHMMH MMOKAa3HWKAaMH, Cepel SIKUX TiCHOI Kope-
NAIi€I0 BiI3HAYEHO HOTo GiOMOrivHy aKTHBHICTS (AuXanms), BuMipsie B Mr CO, Ha 1 M” 3a 7106y. 3a
BCJIMYMHU I[HOTO MOKA3HUKA Yy IPOMUCIOBIH Mojeni (KoHTpoib) 309, BapiaHT eKOJIOTIYHOTO 3eMIe-
poOcTra niepesuityBaB Ha 11 %, a GiomorigHOTO — BUSBUBCS MeHIMM Ha 15 %.

Cepen arpo(i3udHUX MOKa3HMKIB POJIOYOCTI TPYHTY BiA3HAYMMO BiJICYTHICTH ICTOTHOT'O BIJIMBY
CHCTEM 3eMIepOOCTBa 1 06POGITKY IpYHTY Ha HOTo HIIBHICTS 1,2 I/M%, AKa He MepeBMINyBaia B mIapi
0-30 cm onTHMAaIBHY JIJTST POCIIVH, arperaTHHI CKiIaJI, 3amac JOCTymHoi Bojioru B mapi 0—100 cm. Jlo-
CITDKEH] BapiaHTH CNPABWIM ICTOTHUH BIUIMB Ha (DITOCAHITAPHWHA CTaH TOJIB, OCOOIMBO Ha iX 3a-
Oyp’aHEHICTD. 3a BETHUMHH PACHOCTI Gyp’AHiB Ha yac 30HPAaHHS yPOXalo y KOHTPO 63 IIT./M’, psic-
HIiCTh PENPOAYKTHBHEX Oyp’IHOBUX pocin 41 mrr./m Ta ix Macu 220 r/M’, eKOIOTiYHA MOJEND 3eM-
nepoOcTBa 3yMOBHIIA 301TBIIEHHST PSICHOCT Ha 24 % penpoykTUBHUX pocinH — Ha 20 % i macu — Ha
15 %, a Giomoriuna, BiamoBigHo Ha 49, 541 120 %.
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Cepen cuctem 00pobiTKy TpYyHTY JudepeHIiiioBannii (KOHTPOIT) MaB PSCHICTH BCIX Oyp’sSHIB y
TOCiBaX B CCPETHLOMY IO CIBO3MIHI Ha Uac 30MPaHHs YPOXKAI0 58 IIT./M’, PelpogyKTHBHIAX 50 mT./M*
i macy 220 r/m”. Hait6isbm edekTHBHAM NpoTH Gy’ IHIB BUSBHBCS MOJTHIIEBO-0e3TI0THIIEBHIA 06POGi-
TOK TPYHTY, 3MEHIITUBIITH MTOPIBHAHO 3 KOHTPOJIEM TIepelTiueHi BUINE TTOKa3HUKH BIATOBIAHO, %: Ha 12,
12,7 1 17. lcToTHO 30LIBIIY€ETHC 3a0yp’ SHEHICTD TIOCIBIB Y BapiaHTIB IIOCKOPIZHOTO pO3MyIryBaHHs, %o
Ha 50, 311 103 ta muckyBansd, %: Ha 95, 371 127.

BucnoBku. 3a pesyiabraramMu 11 pokiB IOCIIIKEHb KPUTEPISIM pallioHaIbHOI CHCTEMH 3eMIIep00-
ctBa B Jlicocteny YkpaiHu BijiITOBI1a€ ii €KOIOTigHA MOJIEINb Ha TIIi MOJHIEBO-0€3MOJIMIIEBOI0 OCHOB-
HOro OOpOOITKY IPYHTY 3 NPOXYKTUBHICTIO piai 10,7 T/ra KOPMOBUX OJUHUIIG Ta il acKBATHICTIO
6ioknimaTraHOMY TIoTeHIiany 1,18, xoedinienTom iHTeHCHBHOCTI 1,9, cTabimbHicTio 83 %, xoedirtie-
HTOM €HepreTHYHOi e(PeKTHBHOCTI 6,3, peHTadenbHicTI0 96 %, BUCOKOIO SKICTIO 1 €KONIOTIYHO Oe3red-
HOIO MPOJIYKIN€I0, TIO3UTHBHUM piuHUM OanaHcoM rymycy +0,36 T/ra Ta eIeMEeHTIB MiHEepaTbHOTO
JKuBJEHHS Kr/ra: azory +30,5, ¢dochopy +31,6. Cuctema Gionoriunoro 3emiuepoOcTBa TOB’s3aHa 31
3meHmeHHsM Ha 20 % MpoayKTHBHOCTI pisuTi epe3 AedinnuT JOCTYIMHUX TTOKUBHUX PEHIOBHH Ta 1CTO-
THE MOTIPIICHHS (PITOCAHITAPHOTO CTAHY TOMIB.
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¢ eKTHBHOCTL CUCTEM IKOTOTHYECKOT0 3emulenesns B Jlecocrenu YKpanHbl

C.II. Tanuuk, }0.I1. Manbko

Co3JlaH MeTOAUYECKHd TeCT KpUTepheB OLEHKU palMOHAILHOCTH cucteM 3emienenus. B reuenue 2002-2012 1. B
YCIOBUAX CTAIMOHAPHOIO IOJIEBOI'O OIBITA arPOHOMUYECKOU HCCie/IoBATebCKOUM cTaHIuy HallmoHa bHOTO YHUBEPCHTETA
OHOpPECYPCOB U MPHUPO;IONIOIH30BaHUs Y KPAHBI OCYIIECTBIEHO CPABHUTEIHHYIO OIEHKY XO3SHCTBEHHOMH, YHePreTUIeCKOM,
IKOHOMHUYECKOH IPPEKTUBHOCTH W IKOJIIOrMIECKON GE30MaCHOCTH BAPHAHTOB CHCTEMbI 3EMJICAECINS TPEX YPOBHEH dKOJIOTH-
3aLMK: TPOMBILIJIEHHOTO, IKOJIOMHYECKOT0 1 Guosornieckoro ¢ koddduumentom, coorsercreedto 25; 6,2 u 0. Mo ykazan-
HBIM KPUTEPHUSIM JIYHILMM BAPUAHTOM 0Ka3ajach MOJEINb KOJIOTHYECKOrO 3eMIIeIeIHnsl.

KiroueBbie ¢JI0Ba: KPUTEPUH PALIMOHAIILHOCTH CUCTEMbI 3€MJIEIEIHS, CHCTEMBI MPOMBILIEHHOTO, KOJIOMHYECKOr0, OHOIIO-
THYECKOTO 3eMJIe/IeNIvsl; METOJIONOT M, XO3CTBEeHHAS, SHepreTuuecKast, 3koJormdeckas 3(heKTHBHOCTE; TNIOJIOPOJIAE TTOUBBL

37



Arpobioorist, 2°2017

Effectiveness of environmental soil management systems in the Forest-steppe of Ukraine

S. Tanchyk, Yu. Man’ko

The article outlines the methodological support for evaluating the feasibility of specific soil management systems. The crite-
ria of such evaluation are the indicators of economic, industrial and environmental efficiency of the industry. The economic effi-
ciency of agriculture is estimated by the adequacy of the actual productivity of the arable land (Pa) with its resource-secured
value (Pr) by the share Ca = Pa: Pr (if Ca = 0.9, then the adequacy is high, ca = 0.7-0.8 — average, Ca <0.7 — low) and its stabil-
ity. Industry stability is estimated by means of the stability coefficient Sc, determined through variation analysis, and its grada-
tions: Sc90 % — high, Sc = 89-80 — average, SC <80 — low [6]. Intensity and profitability have become the indicators of eco-
nomic efficiency of agriculture. The intensity factor (Ic) is calculated by the ratio of the value of gross output (Go) to the price of
anthropogenic costs for its production (Ac, UAH/hectare). Intensity is considered high for Ic>1,5; the average Ic = 1.1-1.4, the
low — Ic-1.1 [7]. The profitability of production is estimated to be high for the indicator P = 50, the average — p = 1049, low — P <10.
Soil management energy efficiency is calculated by dividing the energy efficiency of the grown products En by the costs of non-
renewable energy for its production Ec, GJ/ha, referred to as the energy efficiency coefficient Cee = En/Ec. Energy efficiency is
estimated to be high in Cee> 5, medium — > 4-6 and low — <2 [8]. In order to assess the level of environmentalization of soil
management, ecology index Ei is used, which is the fraction of the division of the amount of active substances of the introduced
mineral fertilizers £ NPK, kg/ha to the sum of organic substances introduced into the soil in the form of fertilizers and surface
and root plant residues, X0, t/ha. There is an inverse relation between the module of the index Ei and the level of soil manage-
ment ecologization: for maximal ecologization the value of Ei = 0, its level increase Ei = 15 — > 0, Ei decrease = 16-25, and low
Ei => 25. Among the ecological criteria, the carbon-nitrogen ratio in the soil environment is especially important, which be-
comes a code for assessing the conditions for humus reproduction. The ratio C:N = 20-30 is optimal for humification. Increased
or decreased value of this criterion from the specified interval is caused by the increase of mineralization and the weakening of
the humification of plant residues. An additional criterion for ecological examination of soil management is the agroecotoxico-
logical index of AET]I, calculated on the arguments of pesticide application safety level [10].

The article also describes the results of the three years of ecologization: industrial (control), ecological and biological,
with its coefficients, 25; 6.2 and 0 respectively, in the stationary field experiment of the comparative evaluation of the effec-
tiveness of soil management system options for the Law-Banking Forest-steppe of Ukraine during 2002-2012.

The evaluation is carried out using the above-mentioned test of the criteria of the branch system efficiency. .According
to the results of these researches, the criteria for rationality on low-humus medium-gravel chornozem of the Right-bank For-
est-steppe of Ukraine corresponds to crop rotated intensive model of the system of ecological soil management with satura-
tion of a hectare of the crop rotation with organic fertilizers at the rate of 24 tons and mineral ones at the rate of 150 kg
(N46P49Kss) against the background of mold basic cultivation of soil in crop rotation with alternating organic matter once in
4-5 years under cultivated crops and non-field measures in the interval between plows. The reality of the specified resource
of organic fertilizers is due to the adequate development of livestock breeding and the full use of vegetable residues, non-
consumable parts of crops, seed crops, compost, for the fertilization of soil. On average, over 11 years, the system received
the following indicators: arable land productivity — 10.7 t/ha of feed units with its adequacy to the bioclimatic potential of
1.18; intensity factor 1.9; productivity stability 83 %; coefficient of energy efficiency 6,3; profitability 96 %; high quality and
environmentally friendly products; positive annual balance of humus + 0.36 t/ha and elements of mineral nutrition in the ratio
of C: N to 0-10 c¢m in the soil layer 18-20. The system of biological farming is associated with a 20 % reduction in arable
productivity due to the shortage of available nutrients and a significant deterioration of the phytosanitary state of the fields.

Key words: criteria of rationality of the system of agriculture, systems of industrial, ecological, biological agriculture;
methodology; economic, energy, ecological efficiency; soil fertility.
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Binoyepxiscokuil hayionanbHull azpaprull ynigepcumen

JIOBIP AJIALITUBHUX COPTIB IIILEHULI M’SIKOI O3UMOI
(TRITICUM flES TIVUM L.) JJIA NI JI3OHU IIEPEXOY
MIBAEHHOI YACTUHU MMPABOBEPEXHOTI'O JICOCTEIY
B MIBHIYHUW CTEN
JlocutipkeHo piBeHb NPOAYKTUBHOCTI Ta QAN THBHI BIAacTMBOCTI 47-M1U HOBO3apeecTpoBaHux copriB. bisblie ananrosa-

HUMH [10 arpoeKoJIorivHMX yMoB mix3onu € copru Opiiika, Jiumapisna, Cmyrnsinka, CotHuugt, 3naroriasa, Menoais oxech-
Kka, [lenpicts ogecrka it Myapicts oneckka. B 2016 poui 3a npoxykruBHicTio Buaimmcs copty [llecronasiiBka it 3omoro-
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