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AHUCTKOBA OIATHOCTHKA OASI OIITUMIBAIIL JXKMBAEHHSI POCAHH CIIEABTH
O3HMOI B YMOBAX ITIOAICCSI

O. B. Kapnumun!, B. B. MoicieHnko?

Huwenuys cnenvma (Triticum spelta L.) e docums nowupeHor KyJabmypor 8 OpeaHiuHoOMYy 3emaiepobecmai
Kpain €sponeticokozo Coto3y il Ykpainu. Bora mae 8ucoky sikicmo 3epHa, 6ineul npudamHa 00 OpeaHiu-
HO020 BUPOULYBAHHSL, HIXN M IKa nueHuYs. Y cmammi HagedeHi pe3yiomamu PYHKUIOHAILHOL TUCMIKO-
80{ diazHOCMUKU cnesibmu 03uMoi 3 Memor onmumizayii KueieHHs pocaur 8 ymosax Ionicesi. Ilonwosi

docnidrKeHHsL NPO8OOUNU 13 COPMAMU CNEelbMU 8 YM08axX 0epPHOB0-NIO30IUCMUX CYNIULAHUX TPYHMI8
Ipusammoeo nionpuemcmaa « anexc Aepor ynpooosxx 2021-2024 pokie. Ymicm eymycy Ha 00CAIOHUX
oinsinkax cmarosus 1,53%, pH tpynmy (conwvoee) — 5,3. Y npoueci 00crioxeHb BUKOPUCMAHT MEMOOU!
noavosutl, 1abopamopHUil i NOPIBHSNILHO-PO3PAXYHKOBUT. JOCTIONKEHHS AUCMSL NOKA3YE, UL OMPUMYIOMb
POCAUHU ONMUMANbHUTL pieeHb HEeO0OXIOHUX NOJKUBHUX PEUOBUH | UL NOMPIOHL 3MIHU 8 cucmemi Yoo-
bpeHHs. YcmaHoesieHo, uo Ha sapiaHmi 6e3 dobpus (2022 pik) pociuHu copmy cnensmu 3ops YkpaiHu

MANU cepedHI0 Hecmauy Kasiro ma 8UCOKY Hecmauy Cipku, uio OOULIbHO KOMNEeHCY8amu 8i0N08IOHUMU
Hopmamu 0obpue. 3a eHecerHsi Physio Natur PKS 47 Bio pocauHu chesnomu 6yau 3a6e3neueHi enemeH-
mamu JKUBNEeHHS, OKPIM HEe3HAUHOT Hecmaul YUHKY i kKobaitemy, wio He 8naueae Ha nooatbluuil po3gu-

moxk pocauH. Ha HeydobpeHux dinsHrax pocaunu copmy Attergauer Dinkel nompebyeanu, 3a 0aHUMU

JUCMKO080i 0iaz2HOCMUKU, SIK MAKpPo-, mak i Mikpoenemermia. Ha eapianmi 3 yoobpeHHsm pocauHu 6yau

yinkogumo 3abe3neueHi He0OOXIOHUMU eNeMeHMAMU HKUBNEHHS. AHAN02IUHY 30KOHOMIPHICMb UL000
OMPUMAHUX Pe3ybmamie AUCMIK080! 0la2HOCMUKU HA HeydobpeHUX OUIAHKAX OMPUMATU 8NPO008IK
2023 pory. Pocaurnu copmy 3ops Yrkpainu nompebysanu 000amKogoeo sHeceHHs 168 2/ za mapearyro
ma 140 2/2a 3ani3a. Y pocrun copmy Attergauer Dinkel cnocmepizanu cepedHio 3abesneueHicms Cipkoro
ma bopom i Hecmauy MAzHI0, YUHKY, MAP2AHUI0 Ma 3a/Li34.

Knrouoei cnoea: pyHKYIOHAILHA IUCMK08A 0iAZHOCMUKA, MAKPO- 1 MIKpOesleMeHmuU, COpmMu cChesibmu,
yoobpeHHst, ¢haza 8uxody Yy mpybky i nosiea Npanopuyesozo JUCmKA.
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LEAF DIAGNOSTICS FOR OPTIMIZATION OF NUTRITION
OF WINTER SPELT PLANTS IN POLISSYA

0. V. Karpyshyn, V. V. Moisiienko

Spelt wheat (Triticum spelta L.) is a fairly common crop in organic farming in the European Union
and Ukraine. It has high grain quality and is more suitable for organic cultivation than soft wheat.
The article presents the results of functional leaf diagnostics of winter spelt in order to optimize plant
nutrition in Polissya. Field research was carried out with spelta varieties in the conditions of sod-
podzolic sandy loam soils of Galeks Agro PE during 2021-2024. The humus content in the experimental
plots was 1,53%, the soil pH (salt) was 5,3. The methods used in the research were field, laboratory
and comparative-calculated. The study of leaves shows whether the plants receive the optimal level
of necessary nutrients and whether changes in the fertilization system are needed. It was found that
in the variant without fertilizers (2022), plants of the spelta variety Zorya Ukrayiny had a medium lack
of potassium and a high lack of sulfur, which should be compensated by appropriate fertilizer rates.
With the inclusion of Physio Natur PKS 47 Bio, the spelta plants were provided with nutrients, except for
a slight lack of zinc and cobalt, which does not affect the further development of the plants. According to
the leaf diagnostics, the plants of the Attergauer Dinkel variety needed both macro and microelements
in the unfertilized areas. In the fertilized variant, the plants were fully supplied with the necessary
nutrients. A similar pattern in the results of leaf diagnostics in unfertilized areas was obtained during
2023. Plants of the Zorya Ukrayiny variety required an additional 168 g/ha of manganese and 140
g/ ha of iron. The plants of the Attergauer Dinkel variety had an average supply of sulfur and boron
and a lack of magnesium, zinc, manganese and iron.

Key words: functional leaf diagnostics, macro- and microelements, spelta varieties, fertilizers, tube stage
and flag leaf appearance.

Beryn

Cnearra (Triticum spelta L.) — onuH i3 HatinaB-
HIIIUX OiABUAIB IIIIEHUIl, III0 BHKOPUCTOBY-
€THCS B Xap4yyBaHHI AIOAUHH. Y1iepite i mogaau
KyABTHUBYBATH K XAIOHHH 3AaK Y BOCBMOMY CTO-
AITTi IO HaIoi epH, 3apa3 BOHA MOBepTae cobi
3aCAyZKEHY yBary. 3pOCTaHHS YCBiIOMAEGHHS
TiCHOTO B3a€EMO3B’I3Ky MiXK XapdIyBaHHSIM i 370-
POB’IM AIOAWHHN HPHI 3HAYHO 3MIiHIOE XapdoBi
BIIo00aHHS AIOfiell y BCbOMY CBiTi, CIIOHyKae
10 3POCTaHHS CIIOKHBAHHSA aAbTEPHATHBHUX
KYABTYpP, HOBHUX COPTIB 3€pHOBHX i HPOAYK-
TiB 3 BHCOKOIO IOXKHUBHOIO IiHHicTIO ([TaTmka
Ta iH., 2015, Ioaimyxk, 2016; 3aika i Kapmyk,
2023). Crreabta — Aimep 3a BMicTOM 0iAKiB, KAIT-
KOBHUHH Ta BiTaMiHIB cepen yCiX BHAIB 3epHA.
Bona wmicTuTh CcTiABKE X 0iAKiB, 9K i M’€co,
a TaKoXK MICTUTH 18 He3aMiHHHX aMiHOKHCAOT,
AKi HEMOXKAWBO OTPUMATH i3 TBAPUHHOIO I3KET0.
OKpiM 4yZ0BHUX ITOKUBHUX BAACTHBOCTEH, ITPH-
€MHOTO CMaKy i apomMaTty, O0pPOIIIHO Ta XAiG00y-
AOYHI BUPOOH 3i CIIEABTH BUPI3HSIOTHCS BUCO-
KUM piBHEM 3aCBOIOBAHOCTI, TOMy HaOyBalOTb
Bce OiabImoi nomyasapHocri (Fageria et al., 2009;
Fageria et al., 2010; Oliveira Gaurat et al.,
2022). BuaBaeHo, 110 COPTU CIIEABTH BHPI3HS-
IOTHCS 3a 0i0AOTIYHHUMHU ITPOosTBaMU (POPMYBaHHS
PiBHS BPOXKAMHOCTI 3epHA, 30KpeMa, COpT 3opd
YKpaiHu 3abe3neyuB ypoxKaiHIicTh 5,66 T/Ta,
€spona — 5,89 1T/ra, a Arreprayep diHKeAb —
4,85 T/ra. 3a gKICHUMH XapaKTePUCTHUKAMHU

3epHA IIIEHUIN CIEABTH BHU3HAYEHO BapiaHT
3acrocyBaHHa [ymaty kaaito T['K-17 y dasy
KOAOCIHHS Ta MOBTOPHO y pa3y MOAOYHOI CTHT-
AOCTi 3a TIoeHAHH4 Horo i3 BHeceHHaM Agriflex
Amino y ¢a3sy Koaociaaga. Hatypa 3epHa copty
3opa Ykpainu craHoBmaa 663 r/a, €Bpoma —
680 r/a, Arreprayep Hdinkeas — 758 r/A, BMiCT
biaka O6yB 18,55, 18,27 ta 14,70%, a BMicT
cupoi kaerikoBuHU — 48,8, 41,6 Ta 33,0% Bix-
noBigHOo (3aika i Kapmyk, 2023). OnruMaabHi
€KOHOMIYHI TIOKa3HUKH OTPHUMAaHO 3a BHPO-
IIyBaHHSA COpTy €Bpora, cobiBapTicTh BHPOO-
HHUIITBA OAHi€l TOHHU 3epHa 3a OOpPOOAECHHS
nociBiB I'ymarom Kaairo I'K-17 y dazy monod-
HOi cturaocti craHoBuaa 4175 rpH/ra. PiBeHb
peHTabearHOCTi cTaHOBUB 240%, a 3a ABOpa3o-
BOI'O BHECEHHS IT03aKOPEHEBOTO IIiIKUBACHHS
3l CTUMYyASITOPOM POCTYy OTPHUMAaHO cobiBap-
Ticte y 3 670 rpH/T TA peHTabeabHIiCTH 272%
(Kapnyk Ta iH., 2024) .

OpHuM i3 HAUAOCTYIHININX YUHHUKIB Pery-
AIOBAaHHS POCTY Ta PO3BUTKY POCAHH CII€ABTH
€ 3MiHa ix MiHepaApHOTr0 XUBA€HHS. Lle MoXK-
AVIBO AHIIIE 32 HAAEIKHOI JiarHOCTUKY JKUBACHHS
pocanH, TOOTO 3aBYaCHOTO BUSIBACHHS HecTadi
YU HAJIAUIIKY €A€MEHTIB XXKUBACHHS. AUCTKOBa
OiarHOCTHKA POCAMH SBASE CO0OI0 XiMiYHHEH
aHaAi3 pPOCAMHHOI TKAHWHU OAS BHU3HAYEHHH
IIOTOYHOI'0 BMICTY (KOHLIEHTpAIii) MOXKHUBHUX
pedoBHH y pocAuHi. OCOOAMBO AMCTKOBA mia-
THOCTHMKA BaXXAMBAa IIiff 4Yac BHPOIIyBaHHHA
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CIABCBKOTOCIIOZIAPCBKUX KYABTYpP 3a IHTEH-
cuBHUMH TexHoAoTiaMu (KoBaseHko Ta iH.,
2014a). PesyabraTy (PyHKIIIOHAABHOI AHCTKO-
BOI AiarHOCTUKY MIIIEHUL 03UMOi, SIKy IIPOBO-
VAN MODIABHOIO AabopaTopiero «ArpoBeKTOP®
[1d-014» o BHeceHHs nO0OPUB, TOKa3aAu aedi-
ouT y TkanuHax pocamH N, K, S, Ca, Mg, B,
Cu, Zn, Mn i Fe. 3acrocyBaHHS PiIKHUX KOMII-
AEKCHUX JMOOPHB CIIPUSIAO OIITHUMIi3allii BMICTy
HHU3KU Makpo- i MikpoeaeMeHTIB ([oBOuIn Ta
in., 2019). IIpoBeneHa ANCTKOBa AiarHOCTHKA
JKUBACHHS COHSIITHUKY CBITYUTBH, III0 B POCAH-
Hax CIOCTepiraan HaWMeHINy 3abe3nedeHiCcThb
azoroM y pasu S—7 AUCTKIB i IIBiTiHHH, (poc-
dopy 6yao HatiMeHIIIe BHU3Y CXUAY, a HecTada
Kanilo BHSBA€HA Ha BOAOPO3MiAl ¥ y BepxHIH
gactuHi cxuay Ha 100%. Ha Bcix BapianTax
JOCAily B Lied mepion criocrepiraam HecTady
(Bim 45 mo 100%) 6opy, KOOAABTY, ITUHKY, Map-
rairo, 3asiza (CeHuenko, 2015). AucTkoBa
[iaTrHOCTHKA 3aCTOCOBYETHCS AT MOHITOPHHTY
piBHA 3a0€3MeYeHOCTi POCAMH IOXKUBHUMHU
€A€MEHTaMH Ta [AiaTHOCTHKH HAagBHHX IIPO-
6aem xxuBAeHHS (KoBaseHKoO Ta iH., 20140).
Amcra, 9K TIEpBUHHUN (POTOCHHTETHIHUN
OpraH POCAHMH, 0e3IrocepenHbO BiAIOBimae 3a
IIOTAMHAHHS IIOKWBHHUX PEYOBHH i3 IPYHTY
Ta NEPEeTBOPEHHH IX HA €HEeprilo JAS POCTy Ta
po3BUTKy. [IpaBuAbHE Ta 30asaHCOBaHE MiHe-
pasbHE JKHUBAEHHS B KOXKEH IIepiof IIpoIiecy
popMyBaHHS BpOXKAa0 B KOHKPETHHUX YMOBax
a€ 3MOIy OTPHMAaTH MaKCHMAaABHO MOXKAUBY
Horo KiapkicTb. TOMy Tak BazKAMBO KOHTPO-
AIOBaTH CTaH POCAWHU B yci Iepiogy ii kut-
TEMIIABHOCTI (0COOAMBO Yy KPUTHYHI (pa3u po3-
BUTKY). BHKOpHCTaHHS IPyHTOBO-POCAMHHOI
MiaTHOCTHKHU CIIPUSE€ BYACHOMY BHECEHHIO
3MiH y TEXHOAOTII0O 3aCTOCYyBaHHS [I00pPUB:
03yBaHHS, CTPOKH, CIIOCOOM IX BHECEHHS, III0
[OAa€e MOXKAUBICTb 3HAYHO MiABUIIATH OKYII-
HICTE 1 e(EeKTHUBHICTE arpoHOMIYHUX 3aXO[iB
(KoBaaenko Tta iH., 20146; IamoneHoBa, 2016).
O1xe, aHAAI3 POCAUHHUX TKAHUH Y [OEQHAHHI
3 iH(bopMaLi€0 PO TECTYBAHHS I'PYHTY € PEKO-
MEHIOBaHUM IIiX0/I0M JAL JiarHOCTHKHU aedi-
LIUTY TOXXKUBHUX pedoBHH. [lo3akopeHeBe Tec-
TyBaHHS TAKOXK AOIIOMAarae AiarHOCTyBaTH TaKi
MIpoOAEMHU, K 3MiHa KOABOPY AHCTS a00 ITOBIAB-
HHUH PICT POCAMH, fKi MOXKYTb OyTH IIOB’a3aHi
3 pmedpiruToM MikpoeaemMeHTIB. Tak, Haikpa-
MUY MOMEHT JAS IIPOBENEHHS IT03aKOPEHEBUX
MIPO0 OXKUHU JIAS OL[iHIOBAHHS IOXKUBHOCTI COP-
TiB Brazos, Guarani, Tupy Ta BRS Xavante —
[IOYaTOK IBITIHHSA. 3alIpoIllOHOBaHI KPHUTHUYHI
PiBHI OAS MaKpOEAEMEHTIB (I'/KTI) CTaHOBASATH
25,5 gaga N; 2,0 oag P; 11,2 gag K; 2,9 maa Ca;
0,3 mag Mg i 2,1 naa S, a 1ag MIKPOEAEMEHTIB

(Mr/xr) — 15,5 gag B; 9,7 maa Cu; 79,6 naa Fe;
116,4 nag Mn i 22,9 naga Zn. Ui pisHi P, K, Ca,
Mg, S i B Huk4i 3a giarra3oHu, 9Ki BBaXKaIOTHCS
npuaaTHUMH Aag 03kUHU (Oliveira Gaurat et al.,
2022).

Meroro mocaimkeHb OyAO IIPOBEAEHHS
MOHITOPHHTY AHCTKOBOI MiarHOCTHKH COp-
TiB IIIEHUIll CIIEABTH 3a BapiaHTaMH OOCAILY
Ta BHUSIBACHHA piBHA 3a0e3led4eHHs POCAMH
MakKpo- i MiKkpoeAeMeHTaMU.

Marepiaa i meToan

[ToABOBiI [OCAIMKEHHS MIPOBOOUAU i3 COP-
TaMH CIIEABTH B YMOBaX [A€PHOBO-IIIA30ANCTHX
cymimaHux IpyHTIB [IpuBaTHOrO MiAIIPUEM-
crBa «'aaekc Arpo» ympomosx 2021-2024 pp.
YMmicT ryMycy Ha OOCAIIHUX MIATGHKAX CTaHO-
BuB 1,53%; pH rpyaTy (coaroBe) — 5,3; a3ory,
III0 AETKO TiZipoAidyeTbca — 57,7 MI/KT; pyxo-
Mux opm docdopy — 54,3 Mr/Kr, Kaailo —
62,0 Mr/Kr.

BuBuaam aBa coptu creabTH (parTop A):
3opro Ykpainu i Arreprayep [diHkeab. Cxema
OocAimy mepembadasa Taki BapiaHTH II03a-
KopeHeBoro ynobpeHHs (dpaxrop B): 1. Bes
1o6puB (KOHTPOoAB), 2. Physio Natur PKS 47 Bio
(13-15-19), nmoOpUBO PEKOMEHOOBAHO BHKO-
PHUCTOBYBATH B OPraHIYHOMY POCAMHHHUIITBI.
dakTtop C BrAtouaB: 1. KoHTpOAE (6€3 1o0puB);
2. Tymidiag BP-18 (0,4 a/ra); 3. I'ymicoa-iatoc
01 zepHoBi (o 0,5 A/ra) — ABi4i: paHHBOBEC-
HaHe KyuleHHa (BBCH 23-29) Ta nmogsa npa-
nopueBoro auctka (BBCH 37); 4. T'ymicoa-
rmatoc 01 3epnoBi (0,5a/ra) aBiui + [ymidiazm
BP-18 (0,4 r/a).

O0aikoBa maoiia giagHku — 100 m2, 1oB-
TOPHICTH TPHPA30Ba, PO3MIIIEHHS MJiASHOK
y nzmocaimi cucremarudHe. [lomepegHWK crie-
ABTH — TipYUIS HA CHAEPAT.

[asl TIpOBeNEHHS AMCTKOBOI [iarHOCTHKH
POCAVMH CIIEABTH BHKOPHCTOBYBAAH PO3PO-
OaeHy AabopaTopiro (PyHKIIIOHAABHOI AMCTOBOI
niarHocTukru «ArpoBekTop [1P-014» (Kommania
«ATIK rpym», Ykpaina). Llg wminiaabopaTopis
JI03BOASIE IIPOBOIUTH iarHOCTHUKY aBTOHOMHO,
y Oyaob-IKOMy MiCIli, y IIOABOBHX YMOBax
TAKOK, 1110 BAXKAWBO JAS Pi3HUX KYABTYD Y BiJ-
kpuroMy IpyHTI. Ilokaszye BoHa motpeby poc-
AVH y 14 OCHOBHHX €A€MEHTAaX KHBACHHA Ha
OKpPEMOMY eTalli IXHBOTO PO3BUTKY ¥ y BiAIIo-
BiIHUX I'PYHTOBO-KAIMaTUYHHUX YMOBaX (IIKaAa
notpedbu Big 0 mo 400%). 3aBoaHHS BUKOHY-
BaAd 3a METOAUKOIO I'PYHTOBOI Ta AHMCTKOBOI
arpoxiMidyHoOl AiarHOCTHUKHU KUBAEHHSI POCAUH
(Tomenko Ta iH., 2007; ITpacoa ta iH., 2012).
Binbupasu 3pa3Ku AHWCTS Ha OiaTHOCTHUKY
B IIepiof ITOYaTKy BHUXOLY POCAHMH y TPYOKy
(daza BBCH 31-32).
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PesyabTaTH

AHaAI3 AVICTS CIIEABTH A€ 3MOLY TOYHO fia-
THOCTYBaTU [Ae(illUT IIOKUBHUX PEIOBHUH,
AKUH BaXKKO BU3HAYUTH 3a I0IIOMOI'0I0 aHaAi3y
IPyHTY 4YM Bi3yaabHOi miarHocTuku. Hecraua
MiKpOEAEMEHTIB He TIABKH IIPU3BOAUTH 10 3HU-
2KEHHS BpOXKalo, a ¥ CIIpUYHHAE HU3KY 3aXBO-
PIOBaHb y POCAWH, 3HHKYE SKIiCTb ITPOAYKTIB
Xap4yyBaHHA. BOHM CTHMYyAIOIOTH PICT POCAWH
1 IIPUCKOPIOIOTH iXHIM PO3BUTOK, II03UTHUBHO
BIIAMBAaIOTh Ha CTiHKICTH POCAMH [I0 HECIIPHUSIT-
AVIBUX YMOB 30BHIIIIHBOTO cepefoBUIa (puc. 1).

YcTaHOBAEHO, 110 HA BapiaHTi 6e3 1o0puB
POCAUMHH CIIEABTH COPTY 30psa YKpainu Oyau

3a0e3rie4eHi OCHOBHUMH €AEMEHTaMH JKHUB-
AGHHSI, aA€ CIIOCTEPiraAM TaKOX HEe3HA4YHY
HecTadyy OKPEMHX €AEMEHTIB IKUBAEHHS.
BusaBaeHo cepenHe 3a0e3redeHHS POCAHH
CIIEABTH KaaieM, III0 IIoTpedye BHECEHHH
30 xr/ra pgirogoi pedyoBUHU. AHaAI3 AHCTH
II0Ka3aB, III0 B POCAMHAX BHCOKa HecTada
CipkH, MOTPiOHO TIPOBECTH MiAKHUBACHHS
nocisiB (24 kr/ra).

3a BHeceHHa MikpomobpmBa Physio Natur
PKS 47 Bio mociBu cmneabtu copty 3opd
Ykpainu OyAu IIiAKOoM 3a0e3redeHi eaeMeH-
TaMHU XKUBAEHHS, IIPO LIO0 CBiAYaTh JaHi AUCT-
KOBOi AiaTHOCTHUKH (pHC. 2).
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Hesnayna HecTadya TakKHX EAEMEHTIB, K
IIMHK 1 KOOaAbT, AKHUX IIOTPIOHO JOBHECTH
B MaAuX Kiapkoctax — 58,7 r/ra Ta 0,1 r/ra
BIATIOBiIHO, HE BIIAMHE Ha IIOJAABIIHU picT
1 PO3BUTOK POCAUH CIIEABTH.

Maxkpo- i Me30eAeMeHTH HeoOXimaHi POCAHU-
HaM y HaUOIABIIiH KiABKOCTi, OCKIABKH BOHH
€ CKAQHUKAMH 6araThoX KOMIIOHEHTIB POCAHMH,
SK-0T 0iAKM, HYKA€THOBI KUCAOTH Ta XA0podia,
dKi BaXXAWBi A9 TakuX (Pi3i0AOTiYHUX IIpO-
LeCiB, K AUXAaHHS, OIATPUMKA OCMOTHYIHOIO
TUCKyY Tolo. Ha BapiaHTi ZOCAIIZKEHb CIIEABTH
copty Attergauer Dinkel 06e3 3acTocyBaHHS
OOOPHUB POCAMHH OESIKOI0 Mipoio He 3abesrie-
JeHi eAeMeHTaMU XUBAeHHs. CrocrepiraeTbcs
3Ha4YHa I0oTpeba B TaKMX MaKpPOEAEMEHTAX,
K poccop i Kaailt, aKuUX MOTPIOHO BHECTH IO

18,5 kr/ra Ta 46,7 Kr/ra BiAIIOBiZHO.
3abe3rnedyeHicTh a30TOM — Ha CEpeIHbOMY PiBHI,
Horo moTpiOHO JOAATKOBO BHECTH B KiABKOCTI
15,3 kr/ra (puc. 3).

Ha meymoOpeHHX miAdHKAax BHUSIBAEHA IyKe
BHCOKa HecTada TaKUX €AeMEeHTIB, SK Cipka,
Kaablit i mueK. ToMy caMe OIliHIOBaHHS PiBHA
TIOKUBHUX PEYOBHH y AHCTI J03BOASE 0e3IIo-
CepenHbO BU3HAYUTH CTAH KUBACHHS POCAHH.

PesyapTaTi IpoBeOeHUX OOCAIIKEHBL CBIfl-
4aTh, II0 IIPABUABHO PO3po0AEHA OIITHMAaAbHA
cucreMa yAoOpeHHS OPTraHiYHOI'O BHPOIIY-
BaHH{ CIIEABTH BIIAUBAE Ha PiCT POCAUH i ¢pop-
MyBaHHS SIKiCHOTO Bpoxkaro (puc. 4).

AHaai3 AVCTKOBOI AiarHOCTHUKHU HPOBOAHAU
B IIepiof ITOYaTKy BHUXOLY POCAHMH Y TPYyOKy
(dbaza BBCH 31-32), gakuii cBiA4uTh, 110 HaA
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BapiaHTi JOCAIIKEHE CIIEABTH COPTY Attergauer
Dinkel i3 BHecennam mobpmBa Physio Natur
PKS 47 Bio pocanHH 11iAKOM 3abe3IiedeHi eae-
MeHTaMU KuBAeHHd. CIiocTepiraeTbcsa AHIIe
KPUTHYHA HecTada CipKH, KOl IoTpiOHO BHe-
cru 8,5 Kr/ra.

3a BHeceHHd y IpyHT nobpusa Physio Natur
PKS 47 Bio cmnocrepirarocs MakKCHMaAbHE
BHKOPHCTAHHS POCAHMHOIO €AE€MEHTIB 3IKUB-
AeHHS 13 TpyHTY. Ha npoMmy BapiaHTi pocAnHH
IIIAKOM 3a0e3Iled4eH]l eAeMEHTAMHU XKUBAEHHS,
AWIIIE CIIOCTEpIraeTbcs Hecrada KobaabTy,
SIKOTO TIOTPiOHO BHecTH 15 r/ra (puc. 5).

Ha BapiauTi mocaigxenb 6e3 moOpuB poc-
AVHH 3a0e3ledeHi eAeMeHTaMM JKUBAEHHS,

AUIIIE CIIOCTEpIraeThbCs He3HayHa IoTpeda
B TaKHUX MiKpoeaeMeHTax, $SK MapraHellb
i 3aaizo. [ag Kpamioro pocTy POCAMH ix
NoTpiOHO MOBHECTH B KiAbKOCTI 168 r/ra masg
Mmapraumo Ta 140 r/ra gaa 3aasiza (puc. 6).

3a BUpOILIyBaHH4 CIIEABTH COPTY Attergauer
Dinkel Ha BapiaHTi i3 BHeceHHaM moOpuBa
Physio Natur PKS 47 Bio anaai3 AMCTKOBOi
[iaTHOCTHUKH II0Ka3aB, III0 POCAMHU 3abesIre-
YeHi OCHOBHMMHU MakKpo- i Me30eAeMeHTaMMU,
ase CIIOCTepiraeTbCsd BHCOKa HecTada [es-
KHX MiKpOEAeMEHTIB, IK-O0T 0Op, Miab i ITUHK
(puc. 7).

3a BUpOILIyBaHH4 CIIEABTH COPTY Attergauer
Dinkel Ha BapianTi 6€3 106pUB pocAHHH 3a6e3-
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Puc. 8. I'padik AncTKOBOI AiarHOCTUKY crieabTH copty Attergauer Dinkel Ha BapiaHTi
6e3 nobpus, 2023 p.

Ie4eHi OCHOBHHUMHU €AEMEHTaMH 3IKUBACHHS,
ase BOAHOYAC CIIOCTEPIraeThCs HecTada Me30-
Ta MikpoeaeMeHTiB. ToOTo pocamHu 3abe3-
IedYeHi Ha CepeaHbOMy PiBHI CipKoro, Gopom.
OmHaK POCAMHU IIBOTO COPTY He 3abe3nedeHi
TaKUMH €AeMEHTaMH, 9K MarHil, [IMHK, Map-
ramellb, 3aaizo. [lag 3abesmedyeHHs MTOTPeD
POCAMH iX TIOTPiOHO [OBHECTH: CipKH -
9 kr/ra, maruimo — 0,9 kr/ra, 6opy — 220 r/ra,
LIMHKY Ta 3aaiza — o 400 r/ra, MapraHiio —
360 r/ra (puc. 8).

[HTepriperallilo pe3yAbTaTiB ANCTKOBOTO
aHaAI3y COPTIB CHEABTH IIPOBOAUAU 3TiTHO
3i mKaaoio, y Bimcorkax (%): 50-74 = omrtu-
MaAbHUM piBEHb e€eAeMeHTa [JIAS IIOBHO-
LIIHHOTO poOCTy; <25 = nediIUT eAeMeHTa;
<50 = HU3BKHH BMICT ereMeHTa; >74 = BHCO-
KUH BMICT eaeMeHTa; >99 = HaIAHIIIOK eAe-
MEHTa, 3a SKOr0 MOXKAWBa TOKCHYHA [id
(KoBaaenko, 2014a).

BHCHOBKH

1. B ymoBax e pHOBO-IIi/I30AUCTOTO CYIIillla-
HOTO I'PYHTY Ha BapiaHTi 6e3 BHECEHHs cTap-
TOBHX 103 MiHEpaAbHUX NOOPUB 00MABa COPTHU
CIIEABTH IIOTPeOyBaAW €AEMEHTIB JKHUBAECHHS,
ocobauBo N, P, K, S, Ca, Fe, B, Zn, J. OgHak
pocanHu copty Attergauer Dinkel BimuyBaau
OiApllly HecTady MiKPOEAEMEHTIB IIOPiBHSIHO
3 BiTYHU3HIHUM COPTOM 30ps YKpaiHH.

2. 3a BHeceHHa nobpusa Physio Natur PKS
47 Bio, sike O03BOAEHO [AS 3aCTOCYBaHHS
B OpraHiYHOMY 3eMAepPOOCTBi, copT Attergauer
Dinkel BiguyBaB mediluT AMIIIE OTHOTO eAe-
MeHTa — S , a copT 3opsa Ykpainu — Zn, Co.

3. [ag copty 3opda Ykpainu gedinuT Mikpo-
eaeMeHTiB Zn, Co He € KPUTUYHUM [IOPiBHSHO
3 TOCTPOIO HECTA4eI0 €AEMEHTA S y POCAMHAX
copty Attergauer Dinkel, ockiabku cipka 6e3-
nocepenHso BoauBae Ha Macy 1 000 3epen
1 gKiCHi MOKa3HUKH 3epHA.
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