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paJIOM U COXOI0, CYHTAJIACh TIIABHBIM arpolpreMOM MHTEHCH(UKAINU 3eMIICAENIHs, LIe)Ib KOTOPOTO — YCKOPEHHAast MOOH-
JU3alns MUTATeNbHBIX BEIECTB MOYBEL. YKpauHCKUi ¢epmep M.E. OBcrHCKHI BIEpBBIE B 3eMIISISIUH MPEATIOKHI MO-
BEPXHOCTHYI0 00paboTKy moussl Ha cTeike 19 u 20 tucsueneruit. C 5TOH HeIbI0 OH CKOHCTPYHPOBAT KYJIBTHBATOPHI C
IUIOCKOPEXYIIUMH pab0uMMH OpraHaMH, KOTOPBIE XOPOIIO ITOAPE3al0T COPHSKH, PHIXJIAT HOYBY Ha 5-6 c¢M, He obopadn-
Basg oOpabaTsiBaeMOro ciiosi. bONBIIMHCTBO Hay4yHBIX YUPEKICHUH M HCCIIEAOBaTENICH BBICTYNHIM C PE3KOH KPUTHKON
BbIBO10B M. OBCHHCKOTO.

Ki1roueBble cj10Ba: 3BOTIOLNS, 3pO3Usl, IUTYT, COPHAKH, II0YBA, OTBaNbHas 00paboTka, 6e30TBabHas 00paboTKa.

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

I. Prymak, M. Voitovyk, O. Panchenko V. 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), .M. Komov (1750-1792), O.0O. Yizmaiilskyi
(1851-1914), D.I. Mendeleiev (1834-1907), S.M. Usov (1796-1859), K.A. Timiriazev (1843- 1920).

According to 1.O. 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.0O. 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 chernozemic 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 I.Ye. Ovsinskyi with cut cultivators of his own design or with multyframed
plows. L. .Ye. Ovsinskyi believed that deep plowing disturbed the course of capillaries in the soil and itdried.

I. 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 chernozemic soils and only in some cases they considered 25-27 cm depth to be acceptable.
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SKICTb TA EKOJIOTTYHA BE3IIEKA 3EPHA O3UMOI IMIIEHMAIII
BUPOLIEHOI IIICJIAA BOBOBUX ITIOIIEPE/ITHUKIB

BcraHosiieHo, 1110 BMICT Oilka B 3epHi 03MMOI IMIICHHL, BUPOLICHOI micisi 6000BUX MonepeaHrKiB, cranoBuB 9,9-12,0 %.
Bwicr cupoi kieiikoBuHE y 3epHi 03umMoi muenuni ckiaas 15,3-20,2 %. Haiibinbuie cuporo 6inka i KJISHKOBUHHU Y 3epHi 0yJI0
BUSIBJICHO Ha BapiaHTi momepeaHuka OypkyHy Oioro, a HalMeHIIe — JISABEHLIO POraToro i KO3JSITHHKY CXigHoro. Bmict
OiyKa i CHpOol KICHKOBHHH y 3epHi 03MMO] IIIEHHI]] BUPOIIEHOI Hicist OypKyHy O110T0, JIFOIEpHH MOCIBHOI, KOHIOIIMHH JIyd-
HOI 1 ecmaprery nimanoro Bigmosigao 1o JCTY 3768:2009 Binmosinae 3epHy TpeThOro Kiacy (rpyma A), a 3 peliTé BapiaH-
TiB — HIDKYUM KJIacaM SIKOCTI.

© Pazanon C.®D., Tkauyk O.IL., 2018.
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BwMicT cBUHIIO y 3epHI 03MMOi MIIEHHMII, BUPOIIEHOMY Iicist 6000BUX monepenHukiB ckias 1,58-2,23 mr/kr. Haii-
HIDKYY KOHIIEHTPALIiI0 CBHHIIIO y 3epHi 3a0e3MednB NOoNepeHIK ecrapueT Milanuii. 3epHo 03UMOi IIISHHUII, BUPOLIEHE
micIst KyKypya3H Ha cuioc, MicTuio ¢BUHIIO 3,90 mr/kr, mo y 1,8-2,5 pasiB 6inbine, Hix 3epHO, BUpoIneHe micis 6060-
BHX MOIEPETHUKIB.

BMicT kaaMilo y 3epHi 03UMOI MIICHHI, BUPOIIEHOI micis 6060Bux momepennukis, ckiaas 0,13-0,20 mr/kr. Haii-
MEHIIIa KOHIICHTPAIIisl KaJMil0 y 3epHi 03UMO] MIIeHHUI Oyia Ha BapiaHTi KO3JATHUKY cXigHoro. KoHueHTpauis KaaMio y
3epHi 03UMOT MIISHULI Michas KyKypya3u Ha cuioc ckiana 0,34 mr/kr, mo y 1,7-2,6 pa3u Ginblie, Hix micis 6000BUX
MOTIEPEIHUKIB.

DakTHIHMI BMICT MiJi y 3epHI 03MMOI MIICHUMI Iicyst 6000BHX IoNepeTHUKIB cTaHOBUB 3,88—4,61 mr/kr. Haiimenmie
Mi/li MiCTHIJIO 3€pHO HicyIs HOIepeAHNKa KOHIONIMHY JIyJHO] 1 ecriapIieTy MilaHoro. 3epHo 03UMO] HIIEHHII BUPOIIECHE MiCIIst
KYKYpYA3H Ha cHIoc MicTio 9,91 Mr/kr Mifi, mo Oinbine, HiX micas 6000BUX monepeHukiB y 2,2—4,6 pasu.

Bwmict nuHKY y 3epHi 03UMOI MIIEHHUI, BUPOIIEHOI micas 6000BUX IonepeHuKiB cTaHoBUB 21,62-25,24 mr/kr. Haii-
MEHIIIE IHKY MICTHJIO 3€pHO MiCisi KOHIOWIKMHHM Jiy4HOi. KoHIeHTpalis HMHKY y 3epHi 03UMOI IMILICHHUILI, BUPOLICHOI MicCIst
MonepeHNKa KyKypya3u Ha cuiioc cranoBuna 39,95 mr/kr, mo y 1,6—1,9 pa3u 6inblre, Hix micist 6000BHX MONEPETHHUKIB.

KurouoBi ciioBa: o3uma mineHMIs, 3epHo, SKICTh, EKOJIOTiuHa Oe3neka, HONepeAHIK, CBUHELb, KaIMil, IUHK, MiJb.

IocranoBka mpo6aemu. O3uMa MIIEHHULS € OCHOBHOIO NIPOAOBOJIBYOI0 KYJIBTYpOIo B Ykpaii [1-4].
OxpiM BUKOpUCTaHHS 11 IS XapUoOBUX 1 TEXHIYHUX MOTPeO, MEBHY YaCTHHY 3€pPHA 03UMOI MIICHUIII
BUKOPHUCTOBYIOTh JUIs PypakHUX TOTped. BpaxoByroun BHpOIYBaHHS 03UMOI MIICHHUITI 38 THTEHCHB-
HAMH TEXHOJIOTISIMH, IO TIepen0avyaroTh IiIBUIICHHS MPOIYKTUBHOCTI MOCIBIB 32 PaxyHOK 3aCTOCY-
BaHHS BHCOKHX HOPM MiHEpaIbHUX JOOPHB i MECTUIU/IB, CIIOCTEPIra€ThCs CTajda TEHACHIIS 3a0py/I-
HEeHHS 11 3epHa TOKCHYHUMHU PEYOBHHAMH: HITpaTaMH, 3aIMIIKAMHU TIECTUIN/IB, BAKKUMH METaIaMHU,
COJISIMH, KHCIIOTaMH Ta BAXKKUMH MeTastamu [5-9]. Came Take 3epHO HaldacTilIe epexoauTh B pO3PS
(ypaxxHOTO Ta BUKOPUCTOBYETHCS JIJIS TOMIBIII TBApHH, IO CYTTEBO 3HWKYE SKICTh Ta OE3MeKy TBa-
puHHUIBKOT npoaykmii [10-11].

BukopucTaHHS Takoi MPOMYKINi SK Xap4yoBOi CHPOBWUHHU HETAaTHMBHO IMO3HAYAETHCS HA CTaHi
310poB’sa HaceyeHHs [12-16]. ToMy akTyanbHUM MUTAHHSM 32 BHPOILYBaHHS (ypakHOTO 3epHa
03UMOI MIICHHI € MOUIYK aJbTePHATUBHUX CHOCO0iIB MiABHUINEHHA i MPOAYKTUBHOCTI, sIKi O He
3a0pyMHIOBAIN MPOAYKINI0 TOKCHKAHTaMHU Ta OJHOYACHO 3a0e3redyBaayd BHCOKY MOXHUBHICTH Ta-
KOTO KOpMY.

AHaJi3 0CHOBHHUX T0CTiKeHb i myOaikaniii. OcTaHHI KiJTbKa POKIB 4acTKa MPOJIOBOIBUOTO 3€P-
Ha 03WMOI IMIEHUIT 3-T0 1 4-T0 KJIaciB y OUIBIIOCTI perioHiB YKpainu ckiianae a0 25 %. 3a odimiiam-
MH JaHUMH Y CTPYKTYPi 3aralbHOTO 00CATY 3epHa 03MMOI IMIIICHHUIII, BUPOIIEHOTO B YKpaiHi, JacTka
MPOAOBOJIBYOTO ckianae 54 %, a pemra € gypaxuum. [Ipote i Qypaxkne 3epHO 03UMOT MIICHUL Ma€e
HU3BKY SIKiCTB, IO 3yMOBIIIOE ITEpeBUTpaTy KopMmiB [17-18].

[TapamMeTpu MOKXUBHOCTI Ta €KOJOTIYHOI OE3MEeKH 3epHA 03MMOI IMIIICHUITI, 0 BUKOPUCTOBYETHCS
Ha TPOJOBOJIbYI, KopMoOBi Ta iHmi 1ini BuzHauyeHi JJCTY 3768:2009. HarmionanbHuii cTaHmapT Ha
MIICHUIIO PO3POOJICHO 3 ypaxyBaHHAM (PaKTHUYHOTO CTaHy 3€PHOBOTO TOCIOAapcTBa YKpaiHu, mepc-
TIEKTUB HOTO PO3BUTKY Ta BUMOT JI0 3€pHA IMIICHUII Ha BHYTPINTHEOMY 1 30BHINTHEOMY puHKax. CTaH-
nmapt srapmonizoBanuit 3 JupextuBoro Ne 687/2008 Bix 28.07.2008 ta 3 130 7970:2000. Y HBOMY
YTOYHEHI HOPMATUBHI TOKYMEHTH, IO CTOCYIOTBCS BUMOT 100 OE3MEKH Ta OXOPOHH JOBKIJUIS, BH-
3HAYCHHS MMOKAa3HUKIB SIKOCTI Ta METOZIB KOHTPOIIOBaHHS [19].

OOOB'SI3KOBIMH BIMOTaMH JI0 3€pHa IMIIEHHUIll € Ti, 0 TapaHTYIOTh OE3MEKy KHUTTS 1 3I0POB'S
JIIOAWHY, TBAPUH Ta 0XOpOHY AOBKULIA [20-24]. OCHOBHUM MOKa3HUKOM SIKOCTi 3€pHa 03UMOI] MIICHH-
i € BMICT OiJiKa, 1[0 BU3HAYAETHCS a30THUM JXUBJICHHSAM POCIHH. BCTaHOBJICHA MO3UTHUBHA 3aJICK-
HICTh MiJK BMICTOM OiJIKa B 3€pHi 1 HOPMOIO a30THOT'O MiHEPaTLHOTO yao0peHHs [25-28].

OxkpiM MiHEepaJdbHUX HOOPUB 3a0€3MEUNTH a30THUH OalaHC pOCIMH MOXKHA BHUPOIIMYBaHHSIM 00-
00BUX 0araToOpiyHMX TpaB SK MONEPEAHHMKIB O3MMOI MIIEHHII, IO HE JIUIIE HAKOMUIYIOTh CUMOi0-
THYHO (hIKCOBAHMM a30T y TPYHTI, aji¢ ¥ ICTOTHO BIIMBAIOTh HAa 3HIKCHHS BMICTY BaXXKKHX METaJliB
y pyHTi [29, 30].

MeTto1o aocairkeHb Oyno BUBUNTH BIUIMB O000BHX 0araTOpidHUX TpaB SIK MOMEPEIHUKIB 03UMO]
TMIICHUII HA MIOKA3HUKH SKOCTI Ta EKOJIOTIYHOI O€3MEKH 3epHA 03UMOI MIIICHUII.

O0’€eKT D0CTiTKeHb — 3MiHA IMOKA3HUKIB SKOCTI Ta €KOJIOTIYHOI Oe3TeKH 3epHa 03WMO1 MIIICHHUITI
BUPOILEHOTO Micys pi3HUX 0000BUX MOMEPETHHKIB.

Ipeamer pocaigskeHb — 3epHO 03UMOT MIIEHHIII Ta MOKa3HUKU HOTO CKIamy.

Marepiana i MeToauka aociaimkeHb. [10ap0B1 mocmimKeHHS TPOBOIMIH Bripofosx 2013-2017 pp.
Ha CipuX JicOBUX TpyHTax HaykoBo-mochigHOTO rocrmonapcTBa «ArpoHOMiuHe» BiHHHIBKOTO Hamio-
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HAJIBHOT'O arpapHoro yHieepcurery. O3uMy IIICHUIIO0 BUCIBAIM IICIISI TaKUX BUIIB 0000BUX OaraTo-
PiYHUX TpaB: JIOLEPHU MOCIBHOI, KOHIOUIMHY JIyYHOI, €criapLeTy HillaHoro, OypKyHy 0ioro, JIsaBeH-
[0 POTaTOTO 1 KOSITHUKY CXiTHOTO. 3ac00iB XiMi3allii 32 BUPOIIYBAaHHS O03UMO] IMIIEHHUIII HE 3aCTO-
COBYBAJIH.

JlaGopaTopHuii aHami3 SIKOCTI 3epHa O3WMOi MIIEHMLI 3AiHCHIOBaTM y HaykoBo-BuUMiproBasIbHii
arpoximiyHii 1aboparopii kadeapu ekoorii Ta OXOPOHH HABKOJIMIIHBOTO cepeloBUIna BiHHUIIBKOTO
HaIliOHAJIHHOTO arpapHOTO YHIBEPCUTETY, a €KOJOTIYHOi Oe3lekw 3epHa — y BumpoOyBampHOMY
neHTpi Binnumekoi ¢imii JlepxaBHOT ycTaHOBH «JlepKrpyHTOXOpOHa» [HCTHTYTYy OXOpOHHU TPYHTIB
VYkpainu.

Busnavyanm y 3epHi BMICT BOJIOTH, OiKa, CHPOi KIICMKOBHHHM, Ta BOXKKUX METAJIiB: CBUHITIO, KaJl-
MIfO, MiJIi 1 IIUHKY.

OcHoBHi pe3yabTaTn qocaimkens. 3rigao 3 JJCTY 3768:2009 3epHo M’SKOI MIICHHMIN 3aJICKHO
BiJl MOKA3HUKIB SKOCTI MOJUIAIOTH Ha 6 KiaciB (knacu 1, 2, 3 HajexaTh A0 rpynu A, kiacu 4 1 5 BXo-
IATh 70 TpynH b 1 kiac 6). Jleski mapamMeTpy ITuX KJIAaciB IpeacTaBieHi y Taomii 1.

Tabmuns 1 — [Moka3nuku sikocti 3epHa o3umoi nmennni 3riqno 3 JICTY 3768:2009

Krac
IMoka3HMK SIKOCTI 3epHa I'pyna A I'pyna b -
1 2 3 4 5 6

Bouoricts, % He Ginblie 14,0 14,0 14,0 14,0 14,0 14,0
Binok, % He MeHLIE 14,0 12,5 11,0 11,0 11,0 He o6mexeno
KneiikoBuHa cupa, % He MeHIE 28,0 23,0 18,0 He Bu3znauyeno
CBuHELb, MI/KT HE OlbIIe 0,5 0,5 0,5 0,5 0,5 0,5
Kamxmiii, Mr/kr He Ginplue 0,1 0,1 0,1 0,1 0,1 0,1
Minp, MI/KT He OliblIe 10,0 10,0 10,0 10,0 10,0 10,0
Iuuk, Mr/kr He Oiblie 50,0 50,0 50,0 50,0 50,0 50,0

Bwmict Ginka B 3epHi 03MMOI MILIEHUI[I, BUPOIICHOI ITic/Is 0000BHX MOINEPEIHUKIB, CTAHOBUB 9,9—
12,0 %. HaiiBumuii fioro BMicT OyB XapakTepHHI AJisl MONepeaHUKa OypKyHY O170T0, a HAHHKINHT —
JILABEHITIO POTATOTO 1 KOMATHUKY CXigHOTO (Taod. 2).

3a BMICTOM OliJKa 3€PHO O3MMOI IIIEHUIl BUPOIIEHE Micas OypKyHY 011010, JIOLUEPHU MOCIBHOI,
KOHIOMIMHK JTy4HOI 1 ecnaprety mimanoro 3rigao 3 JCTY 3768:2009 Biamoimae TpeTboMy KiIacy
(rpyma A), a BUpOIIEHE Mics JISABSHIFO POTATOrO i KOJISATHUKY CXiJHOTO — BiJlIOBiTae 6 Kiacy.

Tabnuws 2 — [Toka3HUKH SIKOCTi 3epHA 03MMOI MIIEHUI| 3a/1eKHOo Bix monepexnukis (2013-2017 pp.)

[Monepennuk Bwmicr 6inka, % BhfICT cupoi Buicr Boioru,
KJICHKOBUHHU, % %0
JlronepHa nocisHa 114 18,8 10,7
Konrommuna nyuna 11,2 18,5 11,2
Ecmapuer mimannii 11,0 18,0 10,1
Bypxyn 6immit 12,0 20,2 9,8
JIsinBeneup poraruit 9,9 15,3 10,4
Ko3zmarHuk cxigauit 10,0 15,6 10,3

BwMicT cupoi Ki1eHKOBHHH Y 3epHi 03UMOi nmeHnui cknas 15,3-20,2 %. Haiibinbie cupoi Kierhko-
BUHM Y 3€pHi OyJo BUSBICHO Ha BapiaHTi MolepeaHrKa OypKyHy Oijoro, a HaMEHIIE — JIABECHLIIO
pOTaToro i KO3MATHUKY CXiTHOTO.

BwMicT crpoi KI€HKOBHHH y 3epHi 03UMOI MIIEHHII BUPOLICHOI micis OypKyHy Oijioro, JrolepHH
MOCIBHO1, KOHIOIIMHY JIy4HOI 1 ecnapueTy mimanoro Bignosigno po ACTY 3768:2009 sinnosigae 3e-
pHY TPETHOTO KJacy (rpymna A), a 3 pelITi BapiaHTiB — HIDKYUM KJlacaM SKOCTI.

Bwmict Bostoru y 3epHi 03uMOi IeHuIl craHoBuB 9,8—11,2 %. Haligumuii BMICT Bosioru OyB Xa-
paxKTepHHid Ui BapiaHTa KOHIOMIMHY JIyYHOI, a HAWHIKYMKA — OypKkyHy Oijoro. 3a BMiCTOM BOJIOTH
3€pHO 03UMO] IMIIIEHUITI 31 BCiX BapiaHTIB BIAMOBIIa€ HANBHUIIIIM KjlacaMm.

[Topsix 3 BUCOKOIO SAKICTIO 3¢pHA 03UMOI IIIIEHUITI Ma€ 3a0e3MedyBaTUCh €KOJIOTIYHICTh MPOAYKII,
10 BU3HAYAETHCS KOHIICHTPALI€I0 BYKKIX METAJIIB Y 3€PHI.
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IaTeHCMBHE BUKOPHCTAHHS MiHEpaIhbHUX MOOPWB Ta MECTUITUAIB Ha JOCTIIKYBaHOMY TPYHTI Y
MOTIEPE/IHI POKHU CIIPHSUIO HAKOIMMYCHHIO BAKKWUX METAJIB Yy 3€pHI 03UMOI MIICHUI 1 3aJIekKalI0 Bif
BTy 0000BHX TOMEpPETHUKIB. 30KpeMa BMICT CBUHITIO y 3€pHI 03UMOI MIIICHMIT, BUPOIICHOMY ITiCIIS
0000BUX TOMEPENHUKIB CKJIaB 1,58-2,23 MI/Kr 3a BEIWMYMHH TPAaHWUYHOMOIYCTHMOI KOHIIGHTpAITil
cBUHLIO Yy 3epHi 3rigHo 3 JCTY 3768:2009 — 0,5 mr/kr. HaliHWK9y KOHIEHTpPALII0 CBUHIIO Y 3€pHi
3a0e3reyrB MOMEPEeTHUK ecrapieT mimanuid, mo y 3,2 pasu Bume ['JIK, kontommaa nyyna — y 3,3
pasu, KO3JIATHUK CXiTHUH 1 JIomepHa MmociBHa — y 3,7 pasu, OypkyH Oinuit — y 4,1 Ta JsiaBeHeIs pora-
o — y 4,5 pa3u umie ['JIK (tab. 3).

Tabmuns 3 — BmicT BaskKKHX MeTaJIiB y 3epHi 03MMOI MIIeHNIi, BUPOLIEHOI Mmic/Is Pi3HUX NMonepeIHNKIB, MI/KT
(2013-2017 pp.)

CauHeIp Kammiit Mins Huuk
Horepei (axri- K arcrii- TJIK ariy- K arcriti- TJIK
HUH BMICT HUii BMiCT HUH BMICT HUIi BMiCT

JlronepHa nocisHa 1,86 0,50 0,16 0,10 4,18 10,0 24,84 50,0
Konrommuna nyuna 1,67 0,50 0,16 0,10 3,88 10,0 21,62 50,0
Ecmapuer mimannii 1,58 0,50 0,17 0,10 3,90 10,0 22,16 50,0
BypkyH Oinmuit 2,07 0,50 0,17 0,10 4,30 10,0 24,22 50,0
JIsinBeneup poraruit 2,23 0,50 0,20 0,10 4,61 10,0 22,56 50,0
KoszmarHuk cxigauit 1,83 0,50 0,13 0,10 4,05 10,0 25,24 50,0
Kykypyasa Ha cuioc 3,90 0,50 0,34 0,10 991 10,0 39,95 50,0

Bomrodac 3epHO 03UMO] TIIICHUITI, BUPOIICHE IICIIS TPAIUIIIMHOTO MOMIEPEIHAKA — KYKYPY/I3H Ha
cwitoc, Mictuio cBuHIO 3,90 mr/kr, mo y 7,8 pasis Bume ['JIK ta y 1,8-2,5 pa3ziB OunbIie, Hik 3epHO,
BUpOILEHE Micis1 6000BUX MONEPEeIHUKIB.

BwmicT xamMmito y 3epHi 03UMO1 TIIICHUITI, BUPOIICHOI MMiciss 6000BUX MoIepeaHuKiB, ckirap 0,13—
0,20 mr/xr 3a I'JIK 0,10 mr/kr. HaifimeHIia KOHIIEHTpaIlisl KaaMilo y 3epHI 03uMOI MIIeHHI Oyiia Ha
BapiaHTi KO3MATHHUKY cXimHoro — y 1,3 pasu Bumie ['/IK, Ha BapiaHTi JrouepHU NOCIBHOI 1 KOHIOIIMHU
myqHol — y 1,6, Ha BapiaHTI ecrapreTy mimanoro i OypkyHy 6itoro —y 1,7 pa3u 6imeme I'IK. Haii-
BHIIIA KOHIICHTpAITiS KaaMito ¥ 3epHi 03UMOi MIIIeHHUIII OyJ1a BUSBIICHA HA BapiaHTI JIIBEHIIO pOTaTOTO
—y 2 pasu Buie I'JIK.

KonuenTpariist kaamito y 3epHi 03UMO1 MIICHHUII, BUPOIICHOI Mic/IA KyKYPYA3H Ha CHIIOC CKiaia
0,34 mr/xr, o y 3,4 paszu Bume ['JIK ta y 1,7-2,6 pasu Oinbiire, Hixk micist 6000BUX TOTIEPEHIKIB.

dakTUYHUH BMICT MiJi y 3€pHI O3MMOI IMIICHUIII MMiciasi 0000BUX TMOIMEPETHUKIB CTaHOBHUB 3,88—
4,61 mr/kr 3a Bemuunnu ['JIK 10,0 mr/kr. HalfimeHime Mii MiCTHIIO 3€pHO TICIIs MONEPEIHIKA KOHIO-
IIUHU JIY9HOI 1 ecmapreTry mimanoro — y 2,6 pasu merme ['JIK, micis KO3MSATHHKY CXiITHOTO — Y
2,5 pa3u MeHIIe, Iicsl JIONEePHH MOCIBHOI — v 2,4, micas OypkyHy Oi1oro — v 2,3 1 MICIs JISIBEHITIO
poratoro —y 2,2 pa3u mexute ['JIK.

3epHO 031MMOi MIIEHHII BUPOLIEHE Micis KyKypyA3d Ha cuiaoc MicTiio 9,91 mr/kr miai, mo Bia-
noBigano Hopmi ['JIK Ta Oyiro 6inbiie, HixX micis 6000BUX MONIEPETHUKIB y 2,2—4,6 pa3u.

BMicT npHKY y 3epHI 03UMOi NIIEHHI, BHPOILICHOI Micis 00O0BHX MONEpPEIHHUKIB CTaHOBUB
21,62-25,24 mr/xr 3a I'’/IK 50,0 mr/kr. HalimeHIie [uHKY MiCTHIIO 3€pHO Micisl KOHIOIIWHY JTY4YHOI — Y
2,3 pasu menme ['JIK, micns ecmapiery MIITAaHOTO Ta JISABEHINIO POraTOro — BIAMOBITHO Yy 2,3 Ta
2,2 pasu mermre ['JIK, micas OypkyHy Oioro — y 2,1 paswu, micis JIONEPHU MOCIBHOI 1 KO3IATHUKY
cxigHoro —y 2,0 pasu menme I'IK.

KoHmeHTpartis MUHKY y 3€pHi 03UMOT TIIIICHHUIT, BUPOIICHOT IMiCIIs MONIEPEIHUKA KyKypYA3U Ha CH-
noc ctarnoBmia 39,95 mr/kr, mo y 1,3 pasu menme I'JIK ta y 1,6-1,9 pasu Ginbire, Hixk micias 6000BUX
MOTIEPETHHKIB.

BucHoBku. 3epHO 03UMOI MIIEHHUII BUpoLIeHe 0e3 3aco0iB XiMizawii micis Takux 6000BHX MoIe-
PEIHUKIB K OYpKyH OLIHIA, JIFOTICpHA TIOCIBHA, KOHIOIITMHA JIy9IHA 1 €CIapIieT MiMaHui 3a TOKa3HHUKa-
MU SIKICHOTO CKJafy BiamoBizae 3 knacy rpynu A 3rigao 3 JICTY 3768:20009.

BoboBi OGararopiuHi TpaBU B SKOCTI ONEPEIHUKIB 03UMO1 MIIIEHHIII CIIPUSIOTH 3HIKEHHIO Y i1 3e-
pHi cBuHmo y 1,8-2,5 pazis, kagmito — y 1,7-2,6, mimi — y 2,2-4,6 Ta muEKy — y 1,6—
1,9 pa3iB MOpiBHSAHO 3 TPAIUITIHHAM ITOTIEPETHUKOM KYKYPY/I3010 Ha CHIIOC.
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BuxopucTanHs SK MOMEpeHUKA 03UMOI IMIIEHUIII €CTIapIIETy IMIaHoTo, IIOPIBHAHO 3 IHIIUMH BH-
JnamMu 000OBHX TpaB, CIIPUsIE€ HAKOMUYCHHIO Y 3€pHI MIICHUII HAWMEHIIIO1 KiITBKOCTI CBHHITIO Ta MiJi;
3a TIOTIEpETHUKA KO3JSATHUKY CXiJHOTO BUSBIICHO HAaWMEHITYy KOHIICHTPAINIO Yy 3€pHI KaaMmito, aie
HaWOIIBITY KOHIICHTPAIIIO IWHKY; 33 BUKOPHUCTAHHS SIK TOMEPEAHUKA TIIICHUIl KOHIONIWHU JIYIHOI
CTIIOCTEPIra€Thcsl HAMMEHILINA BMICT Y 3€pHI Mifll Ta UHKY; HicIs MONepeIHUKa 03UMO] MIIEHHUIT JIsiA-
BEHI[I0 pOraToro HaiOisibla KOHLEHTpauig y il 3epHi Oyna mo cBHHIO, KaaMmito Ta mifi. BogHouac
HEOOXIHO BIAMITHTH, IO CEPe] YCiX IMOMEPEIHUKIB HaWBHINA IHTCHCUBHICTh 3a0pYIHEHHS 3epHa
03UMOT TIIICHHMITI CIIOCTEPITa€THCS MICHS JIABEHINIO POTATOTO.
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KadecTBo u 3Ko0/1I0rHYecKasi 0€30MACHOCTh 3epPHA 03UMOI NIIEHUIbI BbIPALeHHOH Mocje 0000BBLIX NMpealIecT-
BEeHHHKOB

C.®. Pazanos, A.Il. Tkauyk

YcraHoBiIeHO, UTO coepxaHue Oelka B 3epHE 03MMOI IMIICHUIBI, BEIPAIEHHON 1T0ocIe 0000BBIX IPEIIECTBEHHUKOB,
coctaBnsuio 9,9-12,0 %. Conepxanue ChIpoil KJICHKOBHHBI B 3€pHE 03MMOMN MIIeHUIbI cocTaBuio 15,3-20,2 %. bonapuie cbI-
poro 6enka U KIEHKOBHHBI B 3epHE ObLIO OOHApY)KEHO Ha BapHaHTE MpPEALICCTBCHHUKA JOHHUKA 0EN0ro, a HaMMEHbLIE —
JISIIBEHIIA POTaTOro U KO3IATHHKA BocTouHOro. Cozepxanue Oenka U ChIpoil KIEHKOBUHBI B 3€pHE 03MMOI! MIIEHUIIBI BBIpa-
LICHHOH Iocie TOHHUKA 0eJ0Tro, JIIOLEepHBI TOCEBHOM, KiIeBepa JYroBOrO M 3cHapliera necyaHoro B coorserctsuu ¢ JCTY
3768: 2009 cooTBETCTBYET 3epHY TPEThEro Kiacca (rpymnma A), a U3 OCTAaBIIUXCS BAPHAHTOB — HU3IIMM KJIacCaM KauecTBa.

ConeprkaHue CBHHIIA B 3€pHE O3MMOH IIICHUIIBI, BEIPAIIEHHOM IT0ciIe 000OBBIX MpENIIECTBEHHUKOB cocTaBmio 1,58-
2,23 mr/kr. CaMylo HU3KYIO KOHIIEHTPAIMIO CBUHIIA B 3€pHE 00ECIeUrsI MPEALIECTBEHHUK 3CIapLeT MecyaHblid. 3epHO 03U-
MOM IIIIEHHILIB], BBIPALICHHOE IIOCe KYKYpY3bl Ha cuioc, conepxaino cBuHua 3,90 mr/kr, uto B 1,8-2,5 pa3 Gomblie, yem
3€pPHO, BBIPAILLIEHHOE TOCIC O0OOBBIX MPEALIECTBCHHUKOB.

CopepkaHue KagMus B 3¢pHE O3UMOIl IMIIEHUIIB], BBIPAIIEHHOH mocie 6000BBIX MpeAlIecCTBEHHUKOB, cocTaBmio 0,13-
0,20 mr/xr. HanMeHbInass KOHIEHTpaIMs KaJMHs B 3€pHE O3MMOW NIIECHUIB! ObUIa HA BapHaHTE KO3JITHHKA BOCTOYHOTO.
KonueHTpanus kaaMus B 3epHE 03UMOH MIICHHIIBI ITOCTIe KYKYypY3bl Ha cuiioc coctaBmia 0,34 mr/kr, uro B 1,7-2,6 pasa 6o-
JIbIIIe, YeM Itocie 6000BBIX MPEAIIECTBEHHIKOB.
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dakTuveckoe coIepKaHWE MEIU B 3€PHE O3MMON MIIEHHIBI Mocie O0OOBBIX MPEIIIECTBEHHHKOB COCTAaBHIIO 3,88-
4,61 Mr/kr. MeHbllle MeIM COAEPIKANO 3€PHO MOCIE MPEAIIECTBEHHUKA KJIEBepa JIyTOBOTO M dCMaplLeTa MecyaHoro. 3epHo
03UMOI1 MIIEHUIIBI BBIPALICHHOE TOCe KyKYpy3bl Ha cuiloc coaepxkano 9,91 mr/kr menu, yTo 6osblie, yeM mnocie 6000BbIX
MIPEILIECTBEHHUKOB B 2,2-4,6 pa3a.

CopepkaHue IIMHKA B 3€pHE O3MMOH MIIEHHMIIBI, BBIPAILEHHOH mocie 6000BBIX MPEAIIeCTBEHHUKOB cocTaBuio 21,62-
25,24 mr/xr. MeHblIe IIMHKA COAepKallo 3epHO Mocie KieBepa JIyroBoro. KoHueHnTpauus LMHKa B 3¢pHE 03UMOM MILIEHUIIBI,
BBIPAIIICHHOW TTOCTIC TIPEANIECTBCHHIKA KyKYpy3bl Ha criioc coctaBuia 39,95 mr/kr, uto B 1,6-1,9 pasa Gounbie, 4eM mocie
0000BBIX MPEANICCTBCHHUKOB.

KiroueBble ci10Ba: 03uMas IMIIEHNULA, 36PHO, KAYE€CTBO, 3KOJIOTHYECKAsl 0€30M1aCHOCTh, MPEIIIeCTBEHHHUK, CBUHEL, KajI-
MUH, [IUHK, MEb.

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 officindlis, and the lowest
one — Lotus corniculdtus and Galéga orientalis L.

In terms of the protein content, winter wheat grain grown after Melilétus officindlis , alfalfa, cranberries and Onobrychis
arenaria in accordance with the DSTU 3768:2009 corresponds to grade 3 (group A), and the grain grown after Ldtus
corniculdtus and Galéga orientalis L.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 officindlis precursor, and the smallest — on Lotus corniculdtus and Galéga 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 corniculdtus and Trifolium pratense — by 3.7 times, Melilotus officindlis — 4.1
and Lotus corniculdtus — 4.5 times higher than the MPC.

At the same time, winter wheat, grown after the traditional predecessor — silage corn, 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 Galéga 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
officindlis — by 1.7 times higher than the MPC. The highest concentration of cadmium in winter wheat grain was found on the
variant of Létus corniculdtus — 2 times higher than the MPC.

The concentration of cadmium in winter wheat grain grown after silage corn 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
Galéga orientalis L. — 2.5 times less, after the alfalfa — by 2.4, after Melilotus officindlis — 2.3 and after Lotus corniculdtus —
2.2 times less than the MPC.

The grain of winter wheat grown after silage corn 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 corniculdtus — respectively, by 2.3 and 2.2 times less than the MPC, after Melilotus officindlis — by
21 times, after the alfalfa and Létus corniculétus — 2.0 times less than the MPC.

Zinc concentrations in winter wheat grown after the silage corn 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 officindlis, 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 corniculdtus 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. Ldtus corniculdtus 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 corniculdtus.

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