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BMICT XIMIYHUX EJIJEMEHTIB B POC/IMHAX KYKYPYI3U
TA OIIHKA MIHEPAJIBHOI'O KUBJIEHHSA
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Inemumym cinvcoroeo cocnodapemea cmenogoi 3onu HAAH Yxpainu

Jlocniosicena Ounamixa ma 3aKOHOMIPHOCMI HAOXOOJCEHHS MAKpO- Ma MIKpOEeNeMeHmie y
pocauHu Kykypyosu. IIposedena oOyinka NOMEHYItIHUX MOXNCIUBOCMEU HAKONUYEHHS  YUX elleMeHmis
3EPHOM 1 8e2emamueHo Macor. Bcmanosieno, wo eieMeHmHULl CKiad He € KOHCMAHMHUM HOKAZHUKOM
I 3MIHIOEMbCA 3A0€HCHO 610 (DYHKYIOHANILHO20 3HAYEHHS eleMeHma, GIKYy pPOCIUH ma YMOo8 iX
supowyy8anua. 3anponoHoeami zpadayii émicmy ereMeHmié € Kpumepiem OYIHKU [ KOPeKmy8aHHs.
cucmemu HCUBAEHHS POCIUH KYKYPYO3U.

Knrouoei cnosa: kykypyosa, XiMiuHull CKiao, pOCIUHA, 3ePHO, HAOXOOCEHHS, OiAeHOCMUKA.

Kykypyn3za, nopsij 3 HIIEHHUIIECI0 Ta pPUCOM, HalOUIbII MOIIKMPEHA IPOAOBOJIbYA KYJIbTypa
CBITOBOTO 3eMiiepoOcTBa. Bi3HauaeThCsi BUCOKOIO YPOXKAMHICTIO, IIIHHUMH BIIACTHBOCTSIMH 1 €
CHUPOBHMHOIO IIMPOKOTO BHUKOPUCTaHHS Yy KOMOIKOPMOBIii, XapuoBiii Ta mnepepoOHiit
npoMucIoBOCTI. OCTaHHIM YacOM BiIMIYA€ThCsl 3HAUHE PO3MIMPEHHS OCIBHUX TUIONI KYKYPYI3U
B YCIX IPYHTOBO- KJIIMaTUYHUX 30Hax Ykpainu [1]. Ipu HOMY 3aCTOCYBAHHS no0puB €
HaOLIpII Ji€BUM (HAaKTOPOM WiABHINEHHS YpPOKAaHHOCTI, a BiATaK 1 3pOCTaHHS 00CATIB
BUPOOHUIITBA 3€pHA 1€ BaXKIUBOI KyIbTYpH. Y cepeaHboMy Mo Ykpaini B 1986—1990 pp. min
KyKypya3y BHocuiu 207 kr/ra a. p. MiHepanbHUX 100puB (93 kr azoty, 63 kr docdopy, 51 kr
kamito), a B Creny — 177 xr/ra (86, 60, 31 kr BimmoBigHo) [2]. 3a octanHi 20 pokiB ix
BUKOPUCTAHHS Ml 10 3€PHOBY KYJbTYPY CKOPOTHJIOCH y 3,2 pa3a i B CTENOBii 30HI
(HuimpomnerpoBebka o0macts) oOMexyeTbes 55 kr/ra tykiB (37 kr a3oty, 12 kr docdopy, 6 kr
Kajiro). IcHyrowi piBHI BHECEHHS MiHEpaIbHUX JOOpPHB TOpPSA 3 TOCYINUIMBICTIO KIIMaTy
CTPUMYIOTh peali3allif0 BUCOKOI'O T'€HETHMYHOro MOTEHIialy ypoxahHocTi KyKypya3u. Tomy
CydyacHE arpapHe BHUpPOOHHUIITBO BHMMAara€ yJAOCKOHAJIEHHS MIAXOAY JO arpoxXiMi4HOTO
3a0e3nedeHHsT 3emMepoOCcTBa Ta PAIliOHATBHOTO BHUKOPHUCTaHHS HAsBHUX PECYpCIB ILUIIXOM
MOHITOPHHIY CTaHy pOCIMH BIpOJOBX Beretamii [3, 4]. Y paHomMy BHUNaaKy pPOCIMHHU €
CBOEPITHUM 1HJIMKATOPOM, a BMICT XIMIYHHUX €JIEMEHTIB — B1IOOpaKEHHSIM YMOB 3a0€3MeUeHHS
iX TMOXMBHUMH PEYOBHHAMH MPOTSATOM OHTOTEHE3y. BUXOASYM 3 BHIIEBHKIAICHOTO, METa
JIOCIIJDKEeHb TOJIArajla Y BU3HAYEHHI 30HAJBHUX OCOOJIMBOCTEH €JIeMEHTHOro CKJIaay POCIHH
KYKYpYA3H 1 3’5ICyBaHHI MOJIMBUX HaNpPsSMKIB ONTUMI3allii MIHEPAIbHOTO KUBJICHHSI.

[Ipu migroToBIi CTaTTi y3arajJbHEHO 1 OMPAllbOBAaHO 3HAYHHMM OOCIT aHANITUYHUX
JaHUX MaKpo- 1 MIKPOEJIEMEHTHOI'O CKJIaJy POCIUH KYKYypyA3u, OTpUMaHMX B Jiabopatopil
POJIOYOCTI TPYHTIB 3a OCTaHHI 25 pOKIB Yy CTaIllOHApHUX JAochigax I[HCTUTYTy CIIbCBKOTO
rOCTOIapCTBa CTENOBOi 30HU. [licist MOKporo o3oJieHHs 32 MeTo/IoM ['1H30ypr 3 01HOT HaBaXKH
POCIIMHHOTO MaTepially BU3HaYaJId: BMICT 3arajlbHOro a3oTy — 3a meroaoM K’enbaans, pochop —
3 3aKiHUEHHSM Ha (DOTOEIEKTPOKOJIOPUMETpl, Kajili — Ha moiayMm sHoMy ¢doTtomerpi. Bmict
mikpoenemenTtiB (Mn, Zn, Fe, Cu, Co, Ni, Pb, Cd) B 3epni Ta BereraTuBHiil Maci KyKypya3u
BCTAaHOBJIIOBAJIM Ha aTOMHO-abcopOuiiiHoMy crnekTpodoromerpi C-115M1 3 aromizauiero B
NOBITPsIHO-alleTWIIeHOBOMY ToiyM’i. ExcrepuMeHTanbHi JaHi OOpoOsuin 3a MHPUKIAJIHUMU
nporpamMaMi MaTeMaTHYHOI cTaTHCTHKH B ckiiaai Excel 2003 ta Statistica (version 6).

1. lunamika emicmy 0CHOGHUX e/1eMEHMIB HCUBTICHHA Y 6€2eMAMUBHITL MACi KYKypyo3u, %

Paza pO3BUTKY @DOH KUBJICHHS N P,0s K,0O
be3 no6pus 3.36* 058 3.00

5.6 merkis 3,02-3,70 0,48-0,70 2,17-3,68
Neo-90P60-00K30-60 3.74 0.69 3.58

3,40-4,20 0,57-0,84 2,46-4,71
9-10 nucTKIiB Be3 nobpus 3,77 0,76 4,05




3,58-4,07 0,70-0,88 3,76-4,36
Neo-90Ps0-00K30-60 380 v.82 1,33

-907 60-907230- 3,63-4,26 0,75-0,90 3,92-4,91
Bes mobpus 133 040 1.56

Usirinms 1,04-1,67 0,31-0,45 1,43-1,85
Nio-90Ps0-90K 153 Q.44 170

60-90%60-907%30-60 1,16-1,76 0,37-0,48 1,43-2,08
Bes mobpus 113 0.33 0.83

MOJI0YHO-BOCKOBa 1,08-1,21 0,28-0,40 0,72-0,90
CTHTJIICTh Neo o Pe o K 1,33 0,38 0,92

60-90760-907%30-60 1,19-1,49 0,29-0,46 0,74-1,19

* UuceNnbHHUK — CepeHI 3HAUCHHS, 3HAMEHHHUK — KOJIMBaHHS BMICTy (MiN-Max) — BiINOBiAHO
B Tabnmsx 2, 4, 5.

Kykypyn3a, mopiBHSHO 3 IHIIMMHU 3€pPHOBHMHU KYJIbTYpaMH, TOCUTh BUMOTJIMBA 10 YMOB
MIHEpaJIbHOrO KUBJIEHHA. [Ipo 3aKOHOMIPHOCTI NMOIJIMHAHHS IIOKMBHUX E€JIEMEHTIB CB1IYaTh
MOKa3HUKU XIMIYHOTO CKJIaay pociuH (muB. Tadm. 1, 2), siKi CyTTEBO BapilOIOTh 3aJICKHO Bij
(a3u po3BUTKY 1 pIBHS KHUBJICHHS KYJIbTYPH Ta MOTrOJHO-KIIMAaTHYHUX YMOB. Ha paHHiX eTtamax
pOCTy JUIS POCIIMH XapaKTepHUW HAWOUTBII BHCOKHA BMICT a30Ty 1 30JIbBHHX €JICMCHTIB.
Hanxomxkenns enementiB Bia ¢asu 5—6 1o $azu 9—10 nucTKiB NepeBUIye HAKOTMYEHHS CyX Ol
PEUOBHHHM 1 Ma€ Micle iX KiJIbKICHE MiJABHINEHHSA. Y MOJANBIIOMY, 0 (a3u MOBHOI CTUTIOCTI
3epHa, IHTEHCUBHICTh Ipoliecy (OpMYyBaHHS OPraHIYHOI PEUOBHMHM BHIIEPEKA€ HAAXOJKECHHS
€JIEMEHTIB KHMBJICHHS 3 IPYHTY, IO HPU3BOAMWTH O BiJHOCHOTO 3HIDKEHHS BMICTY a30Ty,
docdopy 1 kamnito y BereratuBHii maci. Jlo TOro x CIiJ BiI3HAUYUTH 3HAUYHE KOJIUBAHHS BMICTY
€JIeMEHTIB 1Mo (a3zax pPO3BUTKY — BIIXWJICHHS BiJ CEpeIHIX 3HA4YeHb CTaHOBHTH 5—28 %.
Oco0a1BO CYTTEBI BIAMIHHOCTI MPOSIBIISLIUCH Y (pa3i MOBHOI CTUTIIOCTI 3epHa 1 Oy/Iu XapakTepHi
st mucrocte0oBoi Macu (31-86 %).

JloOpuBa TOMITHO BIUTMBAIOTH HA BMICT €JIE€MEHTIB Y TKAaHMHAX POCIUHH, 3MIHIOIOYH
YMOBHU JKUBJICHHS, aKTHUBI3YIOUM 1 MPHCKOPIOIOYM TEMOH iX HakonwueHHs. llo3uTuBHA mist
MOXKUBHUX €JIEMEHTIB MPOCTEKYETHCS TOYMHAIOUYM 3 PaHHIX (a3 po3BUTKY. Y BereTaTHBHIM Maci
BMICT a30Ty BIPOJOBXK Beretarii migsuuryBaBcs Ha 11-18 %. Pisnuns 3a Bmicrom docdopy 1
KaJil0 MK YAOOpeHHMMHM 1 HeyZoOpeHMMH pOCIMHAMM HaiOuibll momiTHONO Oyna y ¢aszi 5-6
muctkiB (19 %) 1 yrpuMyBaiach 10 KiHIA BereTarlii, Xxoua i 3 geskuM 3MmeHmeHHsM (7-16 %).
Crin Big3HAuuTH, 10 y (a3l MOBHOI CTUIIIOCTI 3MIHM BaJOBOTO BMICTY OCHOBHHMX €JIEMEHTIB
JKUBJIEHHSI BIJOYBaJIMCh TOJOBHMM UYHMHOM 3a PaxyHOK JIMCTOCTEOJOBOI MacH, € KUIbKICTb
azoTy, gocdopy i kainito 3pocrana BiamosigHo Ha 17,7 1 10,0 %. XimiuHuii cknajg 3epHa Big Ail
n00pHB 3a3HaBaB MEHILUX 3MiH, 32 BUHATKOM a30TY, KUIBKICTh SIKOTO B CEpEIHbOMY 3pOCTala Ha
12 %. Wlomo docdopy, To Mana Mmicle nuine TeHACSHIs 10 miaBuiieHHs (3 %) ioro BMICTY, B
TOM yac sk kubKicTh KO yTpumyBainacs Ha OJJHOMY piBHI.

2. Bmicm 0cHOBHUX elleMEeHmMI8 HCUGNEHHA 8 POCAUHAX KYKYPYO3u y ¢hasi noenoi cmuznocmi, %

®don 3epHO JluctoctebnoBa maca
JKUBJICHHS N P,05 K,0O N P,0s5 K,0O
be3 nobpus L42* 0.64 0.39 069 020 116
1,15-1,91 0,39-0,72 0,25-0,48 0,46-0,91 0,10-0,37 0,68-1,56
Ngo-20Ps0-90K30-60 1,59 0,66 0.39 081 .21 1.28
" i " 1,26-2,06 0,41-0,79 0,24-0,58 0,56-1,03 0,11-0,39 0,80-1,75

BignoBigHo 1m0 XIMIYHOro CKjaay BH3HA4YEHO (i310J0riuyHy mHOTpedy pPOCIMH B OCHOBHHUX
eJeMeHTax JKUBJICHHS 1O (azax po3BUTKY (Tabiu. 3). HagxomkeHHs a30Ty 1 30JIbHUX €JIEMEHTIB
JI0 POCIIMHHOTO OpTaHi3My e HepiBHOMIpHO. Ha panHHiX eramax oHrtoreHe3y (mo ¢asm 9-10
JHUCTKIB) POCIMHH BHUKOPHUCTOBYIOTH BITHOCHO HeBeNUKY ix Kuibkicte (3-9 %). Ilik
BUKOPHUCTAHHS €JEeMEHTIB >XKuBleHHS (42-81 %) mpumaznae Ha mepiol aKTUBHOTO MPHUPOCTY
BEreTaTMBHOI Macu. B mojanpiioMy CHoXHBaHHS a30Ty Ta Kajilo YIOBUIBHIOETHCS 1 TPUBAE 32



paxyHOK peytuiizamii. Y (a3l MoJIOYHO-BOCKOBOi CTHIJIOCTI 1X HAAXO/PKEHHS MPAKTUYHO
3aBepmyeThesi. Dochop pOCIMHM BHKOPUCTOBYIOTH OLIBIIT PIBHOMIPHO, Maike O HACTaHHS
MOBHOI CTUTJIOCTI 3€pHAa.

3. Haoxooocenns enemenmie JHcueieHua y pocaiunu KyKypyosu, %

da3za pocty N P,05 K5O
5-6 aucTKiB 0,7 0,3 0,8
9-10 nucTKiB 7 3 8
IIBiTiHHS 60 42 81
MoOI0YHO-BOCKOBA CTUTIICTE 96 88 100
TloBHA CTHIIICTE 100 100 -

Cratuctuuna o0poOKa eKCIIepUMEHTAIbHUX JaHUX CBIIYUTH MPO HASIBHICTH BUCOKUX KO-
PEISIIIIHHUX 3B’SI3KIB MK BMICTOM OCHOBHHUX €JIEMEHTIB >KMBJICHHS B POCIMHAX y paHHI ¢a3u
PO3BHUTKY 1 3€pHOM, IO MiATBEPIXKYE AOLUIBHICTh JIarHOCTYBaHHS JKUBJICHHS caMme y Ied
nepioa. Haiibinpmr cyrreBumu BoHM Oynu s asoty (r = 0,65-0,79) i kanito (r = 0,55-0,83).
Cryninb 3B’ s13H0CTI 11 pocdopy OyB Hikunm (r = 0,32-0,41).

JlaHi MIKpOEIeMEHTHOTO CKJIaly POCIHH KYKYpYI3U TaKOX CBiA4YaTh, IO BIH TEHETUYHO
3YMOBJICHHM 1 HOr0o TOKa3HWKH KOJHBAIOTHCA B JIOCUTHh INUPOKHX Mexkax (tabm. 4, 5).
EneMenTHu#l ckiaj 3a3Hae CyTTEBUX 3MiH MO (azax po3BUTKY KyIbTYpH 1 1l 3MiHHM MOAIOHI 10
JUHAMIKH MakpoeneMmeHTiB. Haiibinpima kimpkicts MikpoenementiB (ME) y BereraTtuBHii maci
KYKYypy/A3H BiJIMiu€Ha Ha MOYATKy BEreraii pOCIMH 3 3aKOHOMIpPHUM 3HIKEHHAM Bif da3u 4-5
JMCTKIB J0 MOBHOI CTUTJIOCTI 3epHa. J{JIst Maprasitto i Miii XapakTepHa KpUBOJIIHIIHA TUHAMIKa
HAKOMUYEHHS 3 ABOMA IIKaMHU MaKCHMAaJIbHOTO BMICTY Ha MOYaTKy BereTarii i B (pa3i HBITIHHSL.
HanxomkeHHss IMHKY 1 KOOAIbTy B POCIMHH 3MIHIOETHCS OUTBII MOCTYNMOBO. Pi3ke 3HMKEHHS
BMicTy ME y nuctoctebnoBiii Maci mpoctexyBanoch Bif ¢a3u LBITIHHS J0 MOBHOI CTUTJIOCTI.
OcobmmBo 11e momitHO (y 1,6-3,4 paza) momxo Mn, Cu, Zn, a nns Co 3umkeHHs cTraHoBIIO 8 %.

4. lunamixa emicmy mikpoenemenmie y 6ecemamugHiii Maci KyKypyo3u no gazax po3eumxy,

Mme/Ke
®da3a po3BUTKY Zn Mn Cu Co
4-5 TUCTKIB 24.4* 79.0 241 L15
19,5-33,6 | 72,3-84,4 8,02-10,5 0,91-1,27
9-10 nmucTkiB 26:2 61.3 1,43 g.91
18,2-32,3 | 50,6-81,1 6,04-8,75 0,85-0,99
Ipirims 20,3 86.8 7,84 0.86
16,9-244 | 72,2-96,6 5,66-10,6 0,78-0,93

5. Bmicm mikpoenemenmie y pociunax KyKypyosu 6 ghaszi noeHoi cmuzinocmi, me/ke

Enement 3epHO JlucrocrebaoBa Maca
Zn 1.7 124
10,4-25,8 3,69-36,5
Mn 3.85 5.7
1,27-9,80 3,30-76,1
Cu 215 3.52
0,60-5,71 1,02-10,60
Co 0.30 0.79
0,15-0,72 0,30-1,66
Ni 0.82 1,46
0,42-1,86 0,64-3,88
Fe 324 101
18,4-60,0 44,8-159,0
Pb 0,39 112




0,14-0,80 0,25-2,83
cd 0,017 0,073

0,006-0,068 0,012-0,317
Cr 049 1,94

0,22-0,89 0,40-7,75

Bmict ME B mmcrocTebn0Biii Maci KyKypya3u Bil3Ha4yaBcs OUIBIIMMHU KOJWBAHHIMHU
MOPIBHSHO 3 3€PHOM 13 cepeaHiMu 3HadeHHsMu: Zn — 12,4; Mn — 25,7; Cu — 3,52; Co — 0,79; Fe
—101; Cr—1,94; Ni —1,46; Pb—1,12; Cd — 0,073 Mr/kr cyxoi peuoBHHHU. PO3MO1I CIEMEHTIB Y
HeTOBapHii mpoaykiii HactynHuii: Fe > Mn > Zn > Cu >Cr > Ni > Pb > Co > Cd. V¥
JTUCTOCTEONOBIN Maci, Ha BiAMIHY BiJ 3€pHA, MICTUThCS 3HAYHO Oinbiie Mn, a oro yactka B
3araybHIi cyMi MikpoeneMeHTIB, npuitHaTii 3a 100 %, cranoButh 17 %, kinbkicts Zn ta Cu
3aMIIA€ThC Ha piBHI 3epHa, a TokcuyHi enmementd (Pb, Cd, Ni, Cr)  mepeBaxHO
HaKOIMHMYYIOTHCS HETOBAPHOKO MPOIYKITI€r0. AJie HAMBUII 3HAYCHHsI KOHCTaToBaHi /s Fe (66
%) — BeNMKa KUIbKICTh HOrO HAKONMUYYEThCS Yy BereratuBHii maci. ME ckian mo0ignOl
MOPOAYKII BiJ3HAYA€ThCA 3HAYHO OUIBIIOI MIHJIMBICTIO TMOKAa3HUKIB BMICTY €JIEMEHTIB, IO
MiATBEPKYEThCS BUCOKHUMH Koedimienramu Bapiamii (V. = 31,8-92,6 %). PisHunsg Mix
MiHIMQJIBHUM 1 MAKCUMAJIbBHUM BMICTOM €JIEMEHTIB focsrae 4—25 pasis.

Jljis pociuH KyKypy/I3U XapaKTepHe TeHeTUYHO 3yMOBIIeHE BUOIpKOBe 3acBoroBaHHS ME.
3a koe¢iuieaTom OionoriyHoro noriuHanHs (KBIT) BcTanoBmena morpeba pociua y ME 3a
OCHOBHUMH (hazaMu po3BUTKY (Tabin. 6). XapakTEpHOIO OCOOJIMBICTIO KyJIbTYpHU € IHTEHCHUBHE
MOTJIMHAHHS 3 TPYHTY, B TEpIIy 4Yepry, HUHKY Ta Miai. [Ipu IIboMy HE CIOCTEpIraeThes
Nepepo3nOoIiTy 3HaYyIIOCTI €JIEMEHTIB BIPOJIOBXK BEreTallii poCiuH.

6. Ilompeba Kykypyo3u é mikpoenemeHmax no pazax po3eumky pocjiuH

®aza po3BUTKY
4-5 TUCTKIB y KyIBTypH
9-10 MTUCTKIB y KYyIBTYpH
IIBiTiHHS

MikpoenemMeHTH
Zn>Cu>Mn>Co
Zn>Cu>Mn>Co
Zn>Cu>Mn>Co

HaBeneni mapameTrpu eneMEHTHOrO CKJIaay POCIMH 1 3epHa KyKypyI3U BiJ3HAYAIOThCS
3HaYHHUM J11alla30HOM KOJIMBaHHS. Pa3oM 3 TUM pe3ynbTaTd XiIMIYHOTO aHaJi3y YMOXKJIMBIIIOIOTh
BHU3HAUEHHS CTaHy MIHEPAJIbHOTO JKMBJIEHHS POCIHMH 3a ICHYIOUMMHU KPUTEPISIMU OLIIHKH BMICTY
BajioBUX (opM OCHOBHUX eneMeHTiB (3a A. fI. I'erbmaniiem). PociwHHa miarHOCTHKa —Jae
MOJKJIMBICTh HE€ TUTBKM KOHTPOJIOBAaTH YMOBH JKHBJICHHS Ha PaHHIX eTamax pocTry, aje i
KOpUT'yBaTH iX. ¥ Tabiauusx 7-9 HaBeeHi rpajailii BMICTy a3oTy, Gpocdopy 1 Kanio B poCInHaxX
KYKYpYA3HU BIPOJOBXK BereTallii, Kl CIyryloTh (i310J0TTYHOI0 XapaKTEPUCTUKOIO iX KUBJICHHS.
3a HU3BKOTO BMICTYy MaKpOEJIEMEHTIB Y pOCIMHAX BUHMKA€E NOTpeda y MiHKUBICHH] MTOCIBIB.

1. I'paoauii emicmy 3azanvhozo azomy 6 pocaiuHax Kykypyosu, %

®daza po3BUTKY Husbkuit OnTumanbHAN Bucoxuii
4—6 muCTKIB (BCSI pOCIIMHA) 2,5-3,0 3,34,0 4.0
8—10 sucTkiB (BCs pOCIUHA) 2,2-2,6 3,0-3,6 4.0
8-10 stuctkiB (5-1 JIUCTOK) 2,3-2,6 3,2-35 3,8
1BiTiHHS (JINCTKU HA Ka4aHaX) 1,5-1,8 2,1-25 2,8

8. I'paoauii emicmy 3azanvrnozo hocghopy (P,0s) 6 pocrunax KykKypyosu, %

®daza po3BUTKY Huzbkuit OnTumanpHAN Bucoxuii
4—6 nucTKiB (BCs pOCIIMHA) 0,4-0,6 0,7-1,2 1,5
8—10 yucTkiB (BCS pOCIIHMHA) 0,4-0,6 0,7-1,0 1,2
8-10 yuctkiB (5-i JTUCTOK) 0,45-0,6 0,75-0,95 1,0
I{BiTiHHS (JIMCTKK HA Ka4aHaX) 0,3-0,4 0,6-0,7 0,8




9. I'padayii emicmy 3azanvhozo kanir (K,0) é pociunax Kykypyosu, %

®da3a pO3BUTKY Husbkuit OntuManeHuit | Bucokuit
4—6 nucTKiB (BCS pOCIIHMHA) 24-29 3,2-4,0 4.4
8—10 mucTKiB (BCs poCiIHA) 2,3-2,8 3,1-3,9 4,2
8—10 mucTkiB (5-# TUCTOK) 2427 3,2-3,8 4.1
IBiTiHHS (TMCTKHM HA KayaHaX) 1,2-1,5 1,8-2,2 2,5

JInist OIIHKK MIKPOEJIIEMEHTHOTO CKJIaJy POCIHMH KYKYpY/A3W HaMH Ha OCHOBI METOJIIB
CTaTUCTHYHOTO aHaTi3y Ta MPOCTOPOBOI IHTEPIIPETALil OIep)KAaHUX Pe3yabTaTiB Oyna 31ilicHeHa
cpoba HopmyBatu BMicT ME B 3epHi (tabum. 10) [S]. BignoBigHo 10 OTpUMaHOT MIKAIH rpaaarii
cepeHiil BMICT 010 1IbHUX €JIEMEHTIB BiJIITOBIIa€ ONTHMAIBHOMY PIBHIO KUBIJICHHS.

10. Iapamempu emicmy mikpoenemenmie 6 3epHi KyKypyo3u, m2/kz

Bwict Zn Mn Cu Co
Husbkuii 9,5-15,1 0,79-3,79 0,31-2,10 0,113-0,280
Cepenniit 15,2-21,9 3,80-7,37 2,20-4,24 0,281-0,485
Bucoxuit 22,0-26,5 7,38-10,20 4,25-6,00 0,486-0,652

Takum unHOM, aHaNi3 eKCIIEPUMEHTAIBHHX JIaHHUX, OJEP’KaHUX B YMOBaX CTEIOBOI 30HH,
CBIAYUTH PO 3HAYHY MIHJIMBICTH MOKA3HUKIB BMICTYy MakKpoO- i MIKpOEJIEMEHTIB Yy POCIMHaX
KYKypyA3d, a CTyMNiHb iX KOHIIGHTpallii y BereTaTWBHIM Maci Ta 3€pHi BiIOOpaxKye
¢$yHKIIOHATPHE 3HAYCHHS KOXXHOTO €JIEMEHTa ISl BIAMOBIIHOTO BUAY 1 3aJISKUThH Bif €Tamy
PO3BUTKY Ta YMOB IIiJl 4aC BUPOLIYBaHHS KyJIbTYpH. ICHYIOUI Ta 3apoOnOHOBaHi rpaaarii BMicTy
XIMIYHUX €JIEMEHTIB y pOCIMHAX YMOJJIMBIIOIOTH KOPEKTYBAaHHS CHUCTEMH J>KUBJICHHS Ta
ONTHUMI3AIlil0 JO3HM BHECEHHS JOOPUB MiJl KYKYpYA3Y.
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