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rNaBHbIM arponpueMoM WHTeHCM(UKaLUKU 3eMefenus, Leb KOTOPOro - YCKOpeHHas MOGWUIM3aLMs NUTaTeNbHbIX BELecTs
MoYBbl. YKpauHckuii gepmep W.E. OBCUHCKMIA BnepBble B 3eMeAennn NpesaoXxun nNoBEPXHOCTHY 06pa6oTKy MOYBbI Ha
cTbike 19 n 20 Tucsyenetmii. C 3TOl LENbI0 OH CKOHCTPYMPOBAN KyNbTMBATOPbI C MOCKOPEXYL MMM PabounuMm opraHamu,
KOTOpbIE XOPOLIO MOAPE3arT COPHSAKMU, PbIXAAT NOYBY Ha 5-6 cM, He o6opaumBas 06pa6aTbiBaeMOro ci0s. BOMbLIMHCTBO
HayUHbIX YUpeXeHWiA 1 nccnefosateneii BbICTYNUAN C Pe3KOi KpMTUKOI BbIBOZOB V. OBCUHCKOTO.

KntoueBble C/I0Ba: 3BONMOLKSA, 3p03Us, NAYT, COPHAKM, NOYBA, 0TBaNbHaA 06pa6oTKa, 6e30TBanbHas 06pa6oTKa.

Evolution of theoretical and practical basics of transition from beard tillage to beardless and surface soiltillage in
Ukraine untill the first half of 20lh century

. Prymak, M. Voitovyk, O. Panchenko ¥. Karpenko, S. Levandovska, I. Panchenko

The idea of the positive effect of maximum deep soil plowing began was suggested in Russia and European countries
since the second half of the 18th century.

Deep soil plowing was recommended by A.T. Bolotov (1738-1833), I.M. Komov (1750-1792), O.0. Yizmaiilskyi
(1851-1914), D.l. Mendeleiev (1834-1907), S.M. Usov (1796-1859), K.A. Timiriazev (1843- 1920).

According to 1.0. Stebuta and P.A. Kostychev, plowing provides a very rapid mineralization of organic matter and good
soil aeration, nutrients desorption, and destroys wild grass.

V.V. Dokuchaev and O.0. Yizmaiilskyi emphasized the interrelation of the erosion problem with the problem of drought
in their early papers. Scientists suggested that soil moisture preservation along with erosion soil persistence is achieved due
to its cloddy granulated structure.

The majority of domestic agronomists of the 19th and early 20th centuries propagated intensively the fallow system of
farming for the chemozemic areas of the country, as they can not think of any another alternative to the disappearing long
fallow system.

Plowing at the end of the 19th century, which replaced tillage with a wooden plow, was considered the main measure of
crop growing intensification, which aimed to accelerate the desorption of ash and nitrogen nutrition elements of plants to
obtain high yields. O.M. Shyshkin recommended adding manure for deep under winter plowing in arid areas.

P.A. Kostychev always spoke in prize of surface tillage. The scientist recommended adding manure under a surface
tillage, which created mulch, preventing the bottom layers of the soil from drying out.

I.Ye. Ovsinskyi suggested cultivating fields to not deeper than 5 cm in order to destroy wild grass and loosen the top
layer of soil for seeds placement. According to the farmer, both drought and excessive rainfall under deep plowing is equally
dangerous for tilled soil.

Surface tillage of soil was carried out by l.Ye. Ovsinskyi with cut cultivators of his own design or with multyframed
plows. I. .Ye. Ovsinskyi believed that deep plowing disturbed the course of capillaries in the soil and itdried.

. Ovsinskyi believed that soil top layer, being more fertile, should remain on the top, and the manure plowed in to two-
inch depth under plowing, would give better results.

A. Kh. Evan, V. Rotmistrov, F. Grauzdin supported the scientists, D.M. Prianishnikov spoke in favor of his
recommendations, however, the majority of scientists did not accept his conclusions (O.O. lizmaiilskyi, A.P. Modestov, A.
Zanes, A.l. Neverov, F. Kosorotov, F. Kryshtofovych, etc.).

High potential weeds infestation and inevitable increase of actual infestation of agrophytocenoses under the surface and
beardless tillage became the main obstacle for introducing these types of tillage into cultivating practices.

In the middle of the first half of the 20th century, the majority of scientists considered 18-22 cm to be the optimum depth
of plowing of chemozemic soils and only in some cases they considered 25-27 cm depth to be acceptable.

Key words: evolution, erosion, plow, wild grass, soil, beard tillage, beardless tillage.
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AKICTb TA EKOJIOTIYHA BE3MEKA 3EPHA O3MOT MNWEHWLLI
BUPOLLEHOT NICNA BOBEOBMX MOMNEPEAHNKIB

BcTaHoBMEHO, WO BMICT 6inKa B 3epHi 03UMMOT MLeHuULi, BUpOLLeHOT nicna 6060BMX nonepefHuUKis, cTaHosuB 9,9-12,0 %.
BMicT cupoi KNeiiKoBUHM Y 3epHi 03MMOT NiweHuui cknas 15,3-20,2 %. Haiibinble cuporo 6inka i KneikoBuMHM y 3epHi 6yno
BUSIB/IEHO Ha BapiaHTi nonepefHuka 6ypKyHy 6in0ro, a HaliMeHlle - NA4BEHUI0 POraToro i KO3NATHUKY CXigHoro. Bmict
6inka i cupoi KNenKOBUHU Y 3epHi 03MMOT MWeEHULi BUPOLEHOT Micns 6ypKyHY 6in0ro, NoLepHN MOCIBHOT, KOHIOLWWHA NlyY-
HOT i ecnapueTy niwaHoro BignosigHo o ACTY 3768:2009 BignoBifae 3epHy TpeTboro knacy (rpyna A), a 3 pewTun BapiaH-
TiB - HMXYMM Knacam sKOCTi.

®PsaszaHoB C.®., Tkauyk O.I1., 2018.
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BMmicT cBMHLIO Yy 3epHi 03MMOT NwWeHULi, BMpoWweHoMy nicns 6060BMX nonepeaHuKiB cknae 1,58-2,23 mr/kr. Haii-
HUXYY KOHLLeHTpaLito CBUHLIIO Yy 3epHi 3abe3neynB nonepeaHUK ecnapueT nilwaHuii. 3epHO 03MMOT MLeEHULi, BUpOLLeHe
nicns KyKypyasu Ha cunoc, mictuno cauHuto 3,90 mr/kr, wo y 1,8-2,5 pasiB 6inblie, HiX 3epHO, BUpoLeHe nicns 6060-
BMX NOMepeHUKIB.

BwmicT kagMmito y 3epHi 03umoi nuweHuyi, BupoLweHoi nicng 6060Bux nonepegHukis, cknas 0,13-0,20 mr/kr. Haii-
MEHLUA KOHLEeHTpaLia KagMito y 3epHi 03uMOT nweHnli 6yna Ha BapiaHTi KO3NATHUKY cXigHoro. KoHUeHTpayia kagMmito y
3epHi 03MMOT MLWeHWLi nicna KykKypyasum Ha cunoc cknana 0,34 mr/kr, wo y 1,7-2,6 pasu 6inbwe, HiX nicna 6060BUX
nonepeaHUKIB.

D aKTUYHMIA BMICT Mifi y 3epHi 03uMoi nweHuLi nicna 6060BMx nonepefHuKiB ctaHoBuB 3,88—4,61 mr/kr. HaiimeHLe
Mifi MiCTWNO 3epHO Micna nonepefHMKa KOHIOLWWHN NYYHOT | ecnapueTy niwaHoro. 3epHo 03MMOI MWeHWL BUpOLLEHE nicns
KYKYpyZ43un Ha cunoc mictuno 9,91 mr/kr migi, wo 6inblwe, HiX nicns 6060BUXx nonepegHuKIB y 2,2-4,6 pasu.

BMiCT UMHKY Y 3epHi 03MMOT MweHuULi, BUpoweHoi nicns 6060BuXx monepefHUKIB cTaHOBUB 21,62-25,24 mr/kr. Haii-
MEHLUEe LIMHKY MIiCTUM0 3epHO MicNA KOHILWUWUHW Ny4YHOT. KOHUeHTpaLis UMHKY Y 3epHi 03MMOT NueHunui, BupoLeHol nicns
nonepefHMKa KyKypyAasu Ha cunoc ctaHosuna 39,95 mr/kr, woy 1,6-1,9 pasu 6inblie, Hix nicns 6060BMX nonepegHNKIB.

Kno4yoBi cnoBa: 03uMa nweHuLs, 3epHo, AKiCTb, eKonoriyHa 6esneka, nonepeAHnK, CBUHELb, KaAMIl, LUHK, Mifb.

MocTaHoBKa rnpob6nemun. O3uMa NWEHNULSA € OCHOBHOK MPOLOBO/IbLYOID KYNbTYpOoK B YKpaiHi [1-
4]. OKpim BUKOPUCTAHHA Ti ANd XapuoBUX i TEXHIYHUX NOTPe6, NEBHY YACTUHY 3epHa 03MMOT NeHnLi
BUKOPUCTOBYIOTb 419 (hypaxKHUX noTped. BpaxoByoun BUPOLLYBAHHA O3MMOT MIWEHUL 3a iIHTEHCUB-
HUMMW TEXHONOTiAMK, WO nepefbavaroTb NiABULLEHHSA NPOAYKTMBHOCTI MOCIBIB 3a paXyHOK 3acTocy-
BaHHS BMCOKWX HOPM MiHepanbHUX A06GPMB i NeCTULUAIB, CNOCTepiraeTbCa cTana TeHAEHLiA 3abpya-
HeHHS 1T 3epHa TOKCUYHMMUW PEYOBMHAMM: HITpaTamu, 3aiULIKaMU NeCTULUAIB, BAXKMMUN MeTanamu,
CONAMM, KUCIOTaMM Ta BAXXKMMMK MeTanamu [5-9]. Came Take 3epHO HaiuacTille NepexoiuTb B PO3PAS
(hypaxKHOro Ta BUKOPUCTOBYETHLCA ANSA rOAiBAI TBAPUH, WO CYTTEBO 3HWXKYE AKICTb Ta 6e3neky TBa-
PUHHMLbKOT NpoayKuyii [10-11].

BukopucTaHHA TakKol NpPoAyKUil fK XapyoBOi CMPOBMHU HeraTMBHO MO3HAYAETbCA Ha CTaHi
340p0B’A HaceneHHa [12-16]. Tomy aKTya/bHUM MUTAHHAM 33 BMPOLLYBAHHA (hYpPaXxHOro 3epHa
03UMOT MWeHULi € NOWYK aNbTepHaTUBHUX CNOCO6IB NiABULEHHSA 11 NPOAYKTUBHOCTI, AKi 6 He
3abpyaHOBann NpoAyKLil0 TOKCMKAaHTaMuW Ta OfHOYACHO 3abe3neyyBany BUCOKY MOXMUBHICTb Ta-
KOro Kopmy.

AHani3 0CHOBHMX JOCAigXeHb | Ny6aikauyiin. OcTaHHI KiflbKa pOKiB YacTKa NPOAOBO/IbYOrO 3ep-
Ha 03MMOT MWeHnLi 3-ro i 4-ro Knacis y 6iNbLWIOCTI PerioHiB YKpaiHu cknagae go 25 %. 3a odiuiiHu-
MW JaHUMUK Yy CTPYKTYPIi 3aranbHOro 06¢cAry 3epHa 03MMOT NWEHWLi, BUPOLLEHOr0 B YKpaiHi, yacTka
npoLoBonbLYOro cknagae 54 %, a pewTa € ypaxxHum. INpoTe i PypaxHe 3epHO 03UMOT MNLLIEHULi Mae
HU3bKY AKICTb, L0 3yMOB/IHOE NEpeBUTPaTy Kopmis [17-18].

MapameTpy MOXXMBHOCTI Ta €KOMOTiYHOT 6e3NeKn 3epHa 03MMOT MLWEHULI, L0 BUKOPUCTOBYETLCA
Ha NpoAOBO/MbYI, KOPMOBI Ta iHWI Uini Bu3HaveHi ACTY 3768:2009. HauioHanbHWn cTaHAApPT Ha
MWeHUL0 po3pobaeHO 3 ypaxyBaHHAM (DaKTUUYHOI0 CTaHy 3epHOBOrO rocrnojapcrea YkpaiHu, nepc-
MeKTUB MOro po3BUTKY Ta BUMOT A0 3epHa MWeHULi Ha BHYTPIWHbOMY | 30BHILWHbOMY pMHKax. CTaH-
fapT 3rapmoHizoBaHuin 3 Aupektueoto Ne 687/2008 Big 28.07.2008 T1a 3 130 7970:2000. Y HbOMY
YTOUYHEHI HOPMATUBHI JOKYMEHTHU, L0 CTOCYHTbCH BUMOT WO040 6€3MeKn Ta OXOPOHW AO0BKIiNNS, BU-
3HauYeHHs NOKa3HMKIB AKOCTI Ta METOAIB KOHTPOMOBaHHA [19].

O60B'A3KOBMMY BUMOTrammn [0 3epHa MWeHUUi € Ti, WO rapaHTyoTb 6e3neKky >XWUTTA i 340p0oB'A
NOANHKN, TBAPUH Ta OXOPOHY A0BKiNna [20-24]. OCHOBHUM MOKa3HWKOM SIKOCTi 3epHa 03UMOT MLUeHn-
Ui € BMICT 6ifKa, W0 BM3HAYAETLCA a30THUM XXMBMEHHAM POCAWH. BcTaHOBMeHa NO3UTMBHA 3anex-
HICTb MiXK BMICTOM 6ifKa B 3epHi i HOPMOIO a30THOr0 MiHepanbHOro yaobpeHHs [25-28].

OKpim MiHepanbHMX fO6PUB 3abe3neuynTn a30THUIN BasaHC POCANH MOXHA BUPOLYBaHHAM 60-
60BMX bGaraTopiyHMX TpaB SIK MONEpPeAHMKIB 03MMOT NWEHULi, WO He N1UWe HaKOMUYYyKTh CMMbIio-
TUYHO (DiKCOBaHMIA a30T y TPYHTI, afie i1 iICTOTHO BM/AIMBalOTb HA 3HVMIKEHHSA BMICTY BaXKKUX MeTanis
y TpyHTi [29, 30].

MeToto gocnigXeHb 6yno BUBUMTK BNAUB 6060BUX HaratopiyHMX TpasB AK MonepejHUKiB 03MMOT
MWeHULi Ha NOKa3HUKKN AKOCTI Ta eKONOrivyHOT 6e3rnekn 3epHa 03MMOT NWeHUU.

O6’eKT focnigXeHb - 3MiHA NOKA3HUKIB AKOCTI Ta eKONOriyHOT 6e3neKn 3epHa 03UMMOT NLLUeHnLi
BUPOLLLEHOrO Nicns pisHUX 6060BMX NOMepeHUKIB.

MpeameT AOCNIAXKEHb - 3ePHO 03UMOT MLEHWLI Ta NOKA3HWKK NOr0 cKnaagy.

Martepian i meToAnka focnigkeHb. MonboBi focnigxeHHs nposogunun snpogosx 2013-2017 pp.
Ha CipuX NiCOBUX rpyHTax HaykoBO-4OCNIAHOI0O rocrnogapcrsa «ArpoHoMivyHe» BiHHULbLKOTO Hauio-
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Ha/IbHOTO arpapHoro yHisepcuteTy. O3UMy MLIEHWULIO BMCIBaNM Nicns Takux BugaiB 6060Bux 6arato-
piYHMX TpaBs: NHOLEPHN NOCIBHOT, KOHIOLWMHW NYYHOT, ecnapueTy niwaHoro, 6ypkyHy 6inoro, nsgBeH-
L0 poratoro i Ko3faTHUKY cXigHoro. 3acobiB ximisauii 3a BUPOLLYBaHHA 03MMOI MWEHWLi He 3aCTo-
COBYBa/IN.

NlabopaTopHUin aHanis AKOCTI 3epHa 03MMOI NWeHuui 34iAcHBann y HayKoBO-BUMIpHOBa/bHIl
arpoximivHin nabopatopii Kategpn eKonorii Ta OXOPOHU HABKO/IMWHbLOIO CepefoBuLLa BiHHMLLKOTO
HaliOHaNbHOro arpapHoro yHiBepcuTeTy, a €KONMOriyHoi 6e3nekn 3epHa - y BunpobyBanbHomy
LUeHTpi BiHHMUbKOT Ginii Jep>xaBHOT YCTaHOBU «[epXXIFPYHTOXOPOHa» |HCTUTYTY OXOPOHMU FPYHTIB
YKpaiHu.

BusHauanu y 3epHi BMIicT Bonoru, 6inka, cMpoi KNelKoBMHM, Ta BXKKUX MeTaniB: CBMHLIO, Kaj-
Mito, Migi i LMHKY.

OCHOBHI pe3ynbTaTy gocnigXeHb. 3rigHo 3 ACTY 3768:2009 3epHO M’AKOT NLIEHULI 3aneXHOo
BiJ MOKa3HMKIB AKOCTI NOAiNAITL Ha 6 knacis (knacu 1,2,3 Hanexartb fo rpynu A, knacu 4 i 5 Bxo-
4ATb fo rpynu b i knac 6). [leski napameTpu Lux KnaciB npefcraBneHi y tabnmyi 1

Tabnuus 1- NMokKa3HUKW SKOCTI 3epHa 03MMoT nweHnyi 3rigHo 3 4CTY 3768:2009

Knac
Moka3HUK AKOCTI 3epHa pyna A pyna b
1 2 3 4 5 6

BonoricTb, % He Ginblue 14,0 14,0 14,0 14,0 14,0 14,0
Binok, % He MeHLe 14,0 12,5 11,0 11,0 11,0 He o6MexeHo
KnelikoBuHa cupa, % He MeHLIe 28,0 23,0 18,0 He BM3HayeHO

CBUHelb, MI/Kr He GinbLie 0,5 0,5 0,5 0,5 0,5 0,5
KagMild, Mr/kr He 6inblue 0,1 0,1 0,1 0,1 0,1 0,1
Migb, Mr/Kr He 6inbLue 10,0 10,0 10,0 10,0 10,0 10,0
LIMHK, Mr/KT He 6inbLue 50,0 50,0 50,0 50,0 50,0 50,0

BMicT 6inka B 3epHi 03MMOT nweHULi, BUPOLLEHOT nicns 6060BMX nNonepesHuKiB, cTaHOBUB 9,9-
12,0 %. HaliBuwwnii ioro BMicT 6yB XapakTepHWiA A4 nonepegHnKa 6ypKyHy 6inoro, a HalHWXYNNA -
NAABEHLIO0 pOraToro i Ko3fATHUKY cXigHoro (Ttabn. 2).

3a BMICTOM 6ifKa 3epHO 03UMOT MLEHUL I BUpOLLEHe Nicna 6YPKYHY 6inoro, NtoLepHU NOCIBHOT,
KOHIOWWHW NYYHOT i ecnapueTty niwaHoro 3rigHo 3 ACTY 3768:2009 Bignosifae TpeTbOMYy Knacy
(rpyna A), a BupoOLLeHe nicna Na4BeHL0 poraToro i KO3fATHUKY CXigHOro - Bignosifae 6 knacy.

Tabnuusa 2 - TokKasHWKK AKOCTI 3epHa 03MMOT MLLUEeHWLi 3aneXHo Big nonepegHukKis (2013-2017 pp.)

. . BwmicT cupoi BwmicT Bonoru,
MonepefHNK BwmicT 6inka, % KneﬁKOBMHE, % %
NouepHa nocisHa 11,4 18,8 10,7
KoHwowmnHa nyyHa 11,2 18,5 11,2
Ecnapuet niwaxuii 11,0 18,0 10,1
BypKyH 6inuii 12,0 20,2 9,8
NapBeHeub poratuii 9,9 15,3 10,4
Ko3naTHWK cXigHuiA 10,0 15,6 10,3

BMicT cupoi KNeinkoBMHU y 3epHi 03MMOI nweHnui cknae 15,3-20,2 %. Hanbinbwe cnpoi kneliko-
BMHW Y 3epHi Oyno BWABNEHO Ha BapiaHTI monepegHuka OYpKyHy 6inoro, a HaliMeHLle - NA4BEHLIO
poraToro i KO3NATHUKY CXifHOrO.

BMICT cnpOi K/IEAKOBMHW Yy 3epHI 03MMOT MIWEHNL BUPOLWLEHOT Nicna 6ypKyHy 6inoro, nouepHu
MOCIBHOT, KOHIOLWIWHKU NYYHOT i ecrnapueTy niwaHoro signosigHo o ACTY 3768:2009 signosigae 3e-
PHY TpeTboro knacy (rpyna A), a 3 pelw Ty BapiaHTiB - HMKYUM Knacam AKOCTI.

BwmicT Bonorn y 3epHi 03umoi nweHuyi ctaHosms 9,8-11,2 %. HaiBuuwimnii BMicT Bonorm 6yBs xa-
pakTepHUin 4Nna BapiaHTa KOHIOWWHK NYYHOT, a HalHMWKYUin - 6ypKyHy 6inoro. 3a BMICTOM BOSIOMM
3epHO 03MMOT NLWeHULi 3i BCiX BapiaHTIB BigMNOBifae HaNBMLLUM Kiacam.

MopAas 3 BUCOKOK AKICTIO 3epHAa 03MMOT NieHuLi Mmae 3a6e3neyvyBaTUCb eKONOTIYHICTb NPOAYKLIT,
L0 BM3HAYAETLCA KOHLEHTPALi€l0 BAXKUX MeTasliB Y 3epHi.
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IHTEHCMBHE BUKOPWUCTAHHA MiHepanbHUX JOGPMB Ta MecTULMAiB Ha LOCNiAXYBaHOMY TPYHTI Y
nonepegHi pokW CNpuUANo HaKOMUYEHHIO BaXKKUX MeTasiB y 3epHi 03UMOT MweHuui i 3aiexano Big
BMay 6060BMX nonepegHUKiB. 30KpemMa BMIiCT CBUHLIIO Y 3epHi 03MMOT NLWeHnLi, BUPOLLEHOMY Mic/s
6060BUX nonepefHWKiB cknaB 1,58-2,23 Mr/Kr 3a Be/IMYMHWU TPAHUYHOAOMYCTUMOT KOHLEHTpaLil
CBMHLIO y 3epHi 3rigHo 3 ACTY 3768:2009 - 0,5 mr/kr. HaliH/mK4y KOHLEHTPALil CBMHLIO Y 3epHi
3abe3neynB MonepefHUK ecnapueT niwaHuid, wo y 3,2 pasu suwe MK, KoHWKHA nyyHa - y 3,3
pasn, KO3NATHUK CXIgHWIA | NIoLepHa nociBHa - y 3,7 pasun, 6ypkyH 6inuii - y 4,1 Ta nsgBeHeLb pora-
Tnin - y 4,5 pasn suwe MK (ta6n. 3).

Tabnuus 3 - BMIiCT BaXXKUX MeTaniB y 3epHi 03MMOI MWEHWULLI, BAPOLLLEHOT NicnA Pi3HUX NonepefHUKIB, MI/Kr
(2013-2017 pp.)

CBUHelb Kagmiii Migb LinHk
MonepeaHMK aKTuy- aKTuu- aKTUy- aKTUY-

H(flf/'l BMiCT FAK quju?l BMiCT rAK H(ﬁﬁ BMiCT raK Hﬁl‘/‘l BMICT FAK
NiouepHa nocisHa 1,86 0,50 0,16 0,10 4,18 10,0 24,84 50,0
KoHIWnHa nyyHa 1,67 0,50 0,16 0,10 3,88 10,0 21,62 50,0
Ecnapuet niwaHunii 1,58 0,50 0,17 0,10 3,90 10,0 22,16 50,0
BYpKyH 6inuii 2,07 0,50 0,17 0,10 4,30 10,0 24,22 50,0
NapBeHelb poraTuii 2,23 0,50 0,20 0,10 4,61 10,0 22,56 50,0
Ko3naTHUK cxigHuit 1,83 0,50 0,13 0,10 4,05 10,0 25,24 50,0
KyKypyf3a Ha cunoc 3,90 0,50 0,34 0,10 9,91 10,0 39,95 50,0

BogHouac 3epHO 03MMOT NLIEHUL, BUPOLLeHe Nicaa TpaguuiliHOro nonepegHuKka - KyKypyasu Ha
cunoc, mictuno ceuHuo 3,90 mr/kr, wo y 7,8 pasis suwe MK tay 1,8-2,5 pasiB 6inbLie, HiX 3epHO,
BUpOLLEeHe nicna 6060BMX NonepefHUKIB.

BMmicT KagMmito y 3epHi 03MMOT nweHuLi, BUpoLweHoT nicna 6060Bux nonepefHukis, cknas 0,13—
0,20 mr/kr 3a FAK 0,10 mr/kr. HaiimeHWwa KOHUeEHTpaLis Kagmito y 3epHi 03MMOi mweHuyi 6yna Ha
BapiaHTi KO3MATHUKY cXifgHoro - y 1,3 pa3u suuwe M'AK, Ha BapiaHTi NHOLEPHU MOCIBHOT i KOHIOLWWHY
Ny4YHOT - y 1,6, Ha BapiaHTi ecnapueTy miwaHoro i 6ypkyHy 6inoro - y 1,7 pasn 6inbwe FAK. Haii-
BULLLA KOHLEHTpaLia KagMito y 3epHi 03MMOT nweHuLi 6yna BUAB/ieHa Ha BapiaHTi NfA4BeHLI0 poraTtoro
- y 2 pa3v suwe I'AK.

KoHueHTpauis KagMmito y 3epHi 03UMOT NeHuLi, BUPOLWEHOT Micna KYKYpyZA3u Ha Cuiioc ckniana
0,34 mr/kr, wo y 3,4 pasu suwe MK Tay 1,7-2,6 pasu 6inbLie, HixX nicns 6060B1X NonepeaHUKIB.

P akTUYHMIA BMICT Migi y 3epHi 03MMOT nweHuui nicns 6060BMX nonepefHUKiB cTaHOBMB 3,88—
4,61 mr/kr 3a Beanunuu FAK 10,0 mr/kr. HaiimeHwe migi MicTUno 3epHO nmicns nonepegHuKa KOHH0-
WWHW NYYHOT i ecnapueTy miwaHoro - y 2,6 pasn meHwe AK, nicng Ko3fATHUKY cXigHoro - y
2,5 pasu MeHLlle, nicns NOUEPHU NOCIBHOT - Yy 2,4, nicng 6ypKyHY 6inoro - y 2,3 i nicng NAgBeHLI0
poratoro - y 2,2 pa3u meHwe [MAK.

3epHO 03UMOT MLWeHULi BUPOLLEHe Micna KyKypyA3u Ha cunoc Mictuno 9,91 mr/kr migi, wo Bia-
nosigano Hopmi FAK Ta 6yno 6inbLe, HixX nicna 6060BMX NonepefHUKiB Y 2,2-4,6 pa3u.

BMIiCT UMHKY Yy 3epHi 03MMOiI MLWeHWLUi, BUPOLLEHOT nicns 6060BMX MOMEpPefHWKIB CTaHOBWB
21,62-25,24 wmr/kr 3a FAK 50,0 mr/kr. HalimeHWwe LUMHKY MICTWI0 3€PHO MiC/A KOHIOWMWHW IYYHOT - Y
2,3 pasn meHwe AK, nicna ecnapueTy nilwaHoro Ta NAfBeHLI0 poratoro - BignosigHo y 2,3 Ta
2,2 pasu meHwe AK, nicna 6ypkyHy 6inoro - y 2,1 pasu, nicng JAOUEPHU MOCIBHOT i KO3MATHUKY
cxigHoro - y 2,0 pasu meHwe MAK.

KoHLeHTpaLia LMHKY Yy 3epHi 03MMOT NLWeHWLI, BUPOLLEeHOT nicnsa nonepegHuUKa KyKypyn3u Ha cu-
noc ctaHosuna 39,95 mr/kr, wo y 1,3 pasn meHwe QK tay 1,6-1,9 pasu 6inblue, Hix nicnga 6060BUx
nonepesHUKIB.

BrCHOBKW. 3epHO 03MMOT NweHnLi BUpoLLeHe 6e3 3ac06iB Ximi3auii nicna Takux 6060BMX nomne-
PefHVKIB SiK 6YpKYH 6inuii, nouepHa NociBHa, KOHIOLWMWHA ly4Ha | ecnapueT niwaHnii 3a noKasHuKa-
MU AKICHOro cknagy Bignosifae 3 knacy rpynu A 3srigHo 3 ACTY 3768:2009.

Bo6oBi 6araTopiyHi TpaBu B SKOCTi NOoNepegHMNKIB 03UMOT MWEHMLI CNPUSAIOTb 3HKEHHIO Y i 3e-
pHi cBuHUlO vy 1,8-2,5 pasiB, kagmito - y 1,7-2,6 pasis, migi - y 2,2-4,6 pasis Ta LUHKY - Yy 16—
1,9 pasiB NOPiBHAHO 3 TPaAULIAHUM MOMNepeaHUKOM KYKYPYA30t0 Ha CUocC.
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BukopucTaHHs aK nonepegHMKa 03UMOT NweHuyi ecnapueTy NilwaHoro, NOpiBHAHO 3 iHWWMW BU-
famn 6060BMX TpaB, CNPUSE HAKOMWYEHHIO Y 3ePHI MIWEHWLI HAaiMEHLW Ol KiNbKOCTI CBUHLIO Ta Migi;
3a nonepefHMKa KO3MATHWKY CXiAHOFO BUSIBNEHO HalMEHLWY KOHUEHTpauilo y 3epHi KagMmito, ane
HabiNblly KOHUEHTPALil0 LMHKY; 32 BUKOPUCTAHHA AK MONepefHMKa MWEHNLI KOHIOWWHU NYYHOT
CNOCTEPIraeTbCs HAMMEHLW NI BMICT Yy 3epHI Mifi Ta LMHKY; Nicna nonepegHnka 03MMol nweHnui nag-
BEHL0 pOratoro Haibinbla KOHUeHTpauia y ii 3epHi 6yna mo CBMHLIO, Kagmito Ta migi. BogHouac
HeoOXigHO BIAMITUTK, WO cepej YCiX nomnepegHWKIB HaliBuUla IHTEHCMBHICTb 3a6pyAHEHHS 3epHa
03MMOT NLIEHUL CNOoCTepiraeTbCs Nicna NAABEHLIO poraToro.
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KauyecTBo 1 3konormyeckasa 6e30MacHOCTb 3epHa 03MMOW MLIeHWLUbl BblpalleHHOW nocne 6060BbIX NpeALIecT-
BEHHVKOB

C.®. Pasaunos, A.l1. TKauyk

YCcTaHOBNEHO, YTO coAepXaHue 6efika B 3epHe 03MMOI MLIEHMULbI, BbipalleHHOW nocne 6060BbIX NpefLIecTBEHHUKOB,
coctaBnano 9,9-12,0 %. CopfepXxaHue Cbipoil KNEMKOBUHbI B 3epHE 03UMOIA MweHUUbl cocTasuno 15,3-20,2 %. Bonble cbi-
poro 6enka v KNenkoBWHbI B 3epHe 6bino 06Hapy)XeHO Ha BapuaHTe MpejllecTBeHHWKa AOHHMKa 6enoro, a HauMeHblle -
NAABEHL,A pOraToro 1 Ko3nATHWKa BOCTOYHOro. CojepxaHue 6enka u Cbipoil KNeiiKoBUHbI B 3epHE 03MMOIA NLUEHULbI Bbipa-
LLeHHOW nocne fOHHWKa 6enoro, nioLepHbl NOCEBHOW, KneBepa NyroBoro v acnapuera necyaHoro B cooteetcTeun ¢ ACTY
3768: 2009 cooTBeTCTBYET 3epHY TpeTbero knacca (rpynna A), a U3 oCTaBLLUMXCA BapMaHTOB - HU3LIKMM KflaccaM KayecTBsa.

CopfiepXaHue CBMHLA B 3epHe 03UMOI MIUEHMLbI, BblpaleHHOM nocie 6060BbIX NpeALIecTBEHHUKOB cocTaBuno 1,58-
2,23 mr/kr. Camyt0 HW3KYH KOHLeHTpaLuio CBUHLA B 3epHe o6ecneynn npealecTBeHHWK 3cnapLeT necyaHblii. 3epHO 03u-
MOV MWeHULbl, Bblpall,eHHOe Mocne KyKypy3bl Ha cunoc, cogepxano csuHua 3,90 mr/kr, 4to B 1,8-2,5 pa3 6onblue, Yem
3epHO, BblpalleHHOe rnocne 6060BbIX NPeLEeCTBEHHNKOB.

CofiepXaHne KagMus B 3epHe 03MMOI MLeHNLbl, BblpalieHHOR nocne 6060BbIX NpeAwecTBeHHNKOB, cocTaBuno 0,13-
0,20 mr/kr. HaumeHbluas KOHLEHTpauua KagMmusa B 3epHe 03MMON MLeHWLUbl 6bla Ha BapMaHTe KO3NATHMKA BOCTOYHOrO.
KoHUeHTpaynsa KagMus B 3epHe 03MMOI MLUEHULbI NOCAe KyKypy3bl Ha cunoc coctasuna 0,34 mr/kr, uto B 1,7-2,6 pa3a 60-
nblue, yem nocne 6060BbIX NPefLLIeCTBEHHNKOB.
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dakTnyeckoe cofepxaHue Mefn B 3epHe 03MMON MLWeHMUbl nocne 6060BbIX NpeAWwecTBEHHWKOB cocTaBuno 3,88-
4,61 mMr/kr. MeHblle Mefin COZEep>Kano 3epHO MNoc/e npejLecTBeHHKa KeBepa NyroBoro v acnapuera necyaHoro. 3epHo
031MOVi MWeHNLbl BbipallyeHHoe nocne KyKypy3sbl Ha cunoc cogepxano 9,91 mr/kr megu, 4to 6onblie, Yem nocne 6060BbIX
npejLwecTBeHHNKOB B 2,2-4,6 pasa.

CofepXaHue LUHKa B 3epHe 03MMOI MLIEHMWLbI, BblpalleHHol nocne 6060BbIX MpefLwecTBEHHWKOB cocTaBuno 21,62-
25,24 mr/kr. MeHblle LMHKa CofepXano 3epHo rnocne knesepa Nyrosoro. KoHUeHTpaynsa LMHKa B 3epHe 03MMO NLeHNL b,
BbIpalL,eHHOI mocne npeALlecTBEHHUKA KYKYpy3bl Ha cunoc coctasuna 39,95 mr/kr, yto B 1,6-1,9 pasa 6onblue, yem nocne
6060BbIX NPeALWEeCTBEHHUKOB.

KntouyeBble cnoBa: 031MMas MiieHULa, 3epHO, Ka4eCTBO, 3KON0rnyeckas 6e30NacHOCTb, NpeALecTBEHHNK, CBUHEL, Kaj-
MWW, LUHK, Mefb.

Quality and ecological safety of winter wheat grain grown after bean precursors

S. Razanov, A. Tkachuk

According to DSTU 3768: 2009, wheat grains, depending on quality indicators, are divided into 6 classes (classes 1, 2,
3 belong to group A, classes 4 and 5 are in group B and class 6). The protein content of winter wheat, grown after bean
predecessors, was 9.9-12.0 %. Its highest content was characteristic of the precursor of Melilotus officinalis, and the lowest
one - Lotus comiculatus and GaUga orientalis L.

In terms of the protein content, winter wheat grain grown after Melilotus officinalis , alfalfa, cranberries and Onobrychis
arenaria in accordance with the DSTU 3768:2009 corresponds to grade 3 (group A), and the grain grown after Lotus
comiculatus and Galega orientalis /-.corresponds to grade 6.

The content of raw gluten in winter wheat grain was 15.3-20.2 %. The largest amount of raw gluten in the grain was
found on the variant with Melilotus officinalis precursor, and the smallest - on Lotus comiculatus and Galega orientalis L.

The content of raw gluten in the grain of winter wheat grown after white currant, alfalfa, clover, and Onobrychis
arenaria, according to DSTU 3768: 2009, corresponds to the third class grain (Group A), and the remaining variants - to the
lower quality grades. Intensive use of mineral fertilizers and pesticides on the investigated soil in previous years contributed
to the accumulation of heavy metals in winter wheat grain and depended on the type of legume precursors.

In particular, lead content in winter wheat grains grown after bean precursors was 1.58-2.23 mg/kg at the limit of the
maximum permissible concentration of lead in grain in accordance with DSTU 3768: 2009 of 0.5 mg/kg. The lowest
concentration of lead in the grain was provided by the precursors of Onobrychis arenaria, which is 3.2 times higher than the
MPC, Trifolium pratense by 3.3 times, Lotus comiculatus and Trifolium pratense - by 3.7 times, Melilotus officinalis - 4.1
and Lotus comiculatus - 4.5 times higher than the MPC.

At the same time, winter wheat, grown after the traditional predecessor - silage com, contained 3.90 mg/kg of lead,
which is 7.8 times higher than MPC and 1.8-2.5 times more than the grain grown after bean precursors.

The content of cadmium in winter wheat, grown after bean precursors, was 0.13-0.20 mg/kg at MPC of 0.10 mg/kg. The
lowest concentration of cadmium in winter wheat grain was on the variant of the Galega orientalis L. - 1.3 times higher than
the MPC, in the variant of the alfalfa of and the clover - in 1.6, in the version of the Onobrychis arenaria and Melilotus
officinalis - by 1.7 times higher than the MPC. The highest concentration of cadmium in winter wheat grain was found on the
variant of Lotus comiculatus - 2 times higher than the MPC.

The concentration of cadmium in winter wheat grain grown after silage com on was 0.34 mg/kg, which is 3.4 times
higher than the MPC and 1.7-2.6 times more than after bean precursors. The actual content of copper in winter wheat grain
after bean precursors was 3.88-4.61 mg/kg at the value of the MPC of 10.0 mg/kg. The smallest amount of copper was
contained in grain after the precursors of the clover and Onobrychis arenaria - by 2.6 times less than the MPC, after the
Galega orientalis L. - 2.5 times less, after the alfalfa - by 2.4, after Melilotus officinalis - 2.3 and after Lotus comiculatus -
2.2 times less than the MPC.

The grain of winter wheat grown after silage com contained 9.91 mg/kg of copper, which corresponded to the MPC
standard and was 2.2-2.6 times larger than after bean precursors.

The zinc content in winter wheat grains grown after bean predcursors was 21.62-25.24 mg/kg at MPC of 50.0 mg/kg.
The least amount of zinc was contained in grain after Trifolium pratense - in 2.3 times less than the MPC, after Onobrychis
arenaria and Lotus comiculatus - respectively, by 2.3 and 2.2 times less than the MPC, after Melilotus officinalis - by
21 times, after the alfalfa and Lotus comiculatus - 2.0 times less than the MPC.

Zinc concentrations in winter wheat grown after the silage com predecessor was 39.95 mg/kg, which is 1.3 times the
MPC and 1.6-1.9 times higher than that of legumes predecessors.

Grain of winter wheat grown without the chemicals after legume predecessors as such as Melilotus officinalis, alfalfa,
Trifolium pratense and Onobrychis arenaria corresponds to grade 3 of group A on the indicators of qualitative composition,
according to DSTU 3768:2009.

Bean perennial grasses as predecessors of winter wheat contribute to lead decrease in its grain by 1.8-2.5 times,
cadmium - by 1.7-2.6 times, copper - by 2.2-4.6 times and zinc - by 1.6-1,9 times compared with the traditional precursor
of silage corn.

Using Onobrychis arenaria as a precursor of winter wheat, in comparison with other types of legumes, provides
accumulating of wheat the smallest amount of lead and copper in the grain. Lotus comiculatus as a predecessor provides the
lowest concentration of cadmium though zinc concentration was high; Trifolium pratense as a precursor of wheat provided
the lowest copper and zinc content in the grain. Lotus comiculatus as a precursor of winter wheat, provided the highest
concentration of lead, cadmium and copper in its grain. At the same time, it should be noted that among all the predecessors,
the highest intensity of contamination of winter wheat is observed after Lotus comiculatus.

Key words: winter wheat, grain, quality, ecological safety, precursors, lead, cadmium, zinc, copper.
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