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Merta. OiHUTH 3MIHHU SIKICHUX [TOKa3HUKIB TPEUKH 32 OPTraHIYHOTO BUPOOHUIITBA 3AJIEKHO BiJ
3aCTOCYBaHHS JIOTMIOMDKHUX TPOJYKTIB Ta COPTOBUX ocoOmmuBocteil. Meroam. JlocmimkeHHs
nipoBo UK yripo ok 2023—2025 pp. ma 6a3i [ICIT im. T. T. IlleBuenka (KuiBcrka 006:71.). [lomsoBwmii
JOCTI/ 3aKIaaid 3a IBO(aKTOPHOIO cxeMolo: (pakTop A — copTu rpedku: ‘AHTtapis’ (cepeaHbo-
panHiif), ‘Cun-3/02° (cepennpbocturnuii), ‘SpocnaBua’ (paHHbOCTUIIINI); pakTop B — Olompena-
paTtu: 0e3 3acCTOCyBaHHS JONOMDKHHMX HPOIYKTIB (KOHTpoib), biokommiekc—bTY, ['ymar xanito,
I'ymicoun. Yei nocnimpkyBaHi TONOMDKHI MPOAYKTH BIAMOBIJAIM BUMOTaM OpraHiuHOTO BUPOOHHUIITBA
Ta BKJIFOUYEHI J0 TIEPEIiKy JO3BOJICHHX ISl 3aCTOCYBaHHs. Pe3yabTaTH. YCTaHOBJIEHO CyTTEBHU
MO3UTUBHUI BIUIUB OlompenapariB Ha MPOJYKTHBHICTh T'PEUYKH 3a OPraHIYHOTO BHPOOHHUIITBA.
HaiiBumy edekTuBHICTh 3a0e3meunsio MO€AHAHHS TMepeArnociBHOI OOpoOKM HaciHHS Ta Io3a-
KOPEHEBOTro MiKUBJICHHS ['ymMaToM Kaiio, 110 Aajo 3MOTy OTpUMAaTH BpoxaiiHIcTh Ha piBHI 1,90—
2,30 1/ra (3amexxHO Bim copty) mpotH 1,56—1,89 1/ra Ha KOHTpOJi. 3acTOCyBaHHS OloIpernapaTiB
CIIpHsi€ TIOTIMIIICHHIO MMOKa3HUKIB SIKOCT1 3epHa Ta 3eJIeHO1 Mach. MakCUMaJIbHHUI YMICT CHPOTO OiIKa
B Hacinui (13,68-13,88 %) ta meperpaBHicTh 3eneHoi Macu y (asi usitinusa (49,48-50,58 %)
3ahiKCOBAHO 32 KOMIUJIEKCHOT CXeMH 3aCTOCYBaHHS [ 'ymaTy Kamiro. AKTHBI3AIlisl POCTOBHX MPOIIECIB
T'YyMIHOBUMHU PEYOBHHAMH IHTEHCH(]iKye HaKOMMMYCHHsI MakpoenemeHTiB. Haisumuit ymict P.Os Ta
K20 Bimmigeno y copry ‘Cun-3/02’ 3a BukopucTanus ['ymaTy Kaiiro (IpupicT BMICTY KaJlilo y 3epHi
ctaHoBUB 19-21 % mpotu KoHTpOI0). YMICT pocdopy Ta Kaiito y dha3i UBITIHHSA OyB 3HAYHO BUIIIUM
MOPIBHSHO 3 JIO3PUIMM HACIHHSM, IO TIOSICHIOETHCS aKTUBHUM METa00113MOM Y Tiepio OyToHI3allii.
Pesynbratu mabopatopHUX AOCTIIKEHB MIATBEPAWIN MMOBHY BiIMOBIIHICTh OTPUMAHOI MPOTYKITii
crangaptam €C 11010 OpraHivyHOTO BUPOOHUIITBA. Y 3€pHI Ta 3€JICHI Maci He BUSBICHO 3QJIUIIKIB
nectunuaiB (riaidocary, Gocdiny, XaopMekBary Toimo). BUCHOBKH. 3acTOCYBaHHS J03BOJICHUX B
OpraHIYHOMY 3eMJIEpOOCTBi OiompenapariB CyTTEBO IMIJIBUINYE BPOXKANMHICTh Ta SAKICHI TOKA3HUKH
rpeuku. HaileekTHBHIIIOIO BUsBIIIACS KOMIUIEKCHA CXeMa 3acTocyBaHHA ['ymaTy kaiito (nmepeamno-
ciBHa 00poOKa + MO3aKOPEHEBE IMIHKUBIIEHHS), 0 3a0e3medria MaKCUMaIbHY BPOXKaWHICTh (10
2,30 1/ra), HaWBHUIIUIA ymicT cuporo Oiika B HaciHHi (10 13,88 %) Ta iHTEHCHBHE HAKOMHUYCHHS
makpoenemenTiB (P20s Ta K20), ocobmmuBo y copry ‘Cun-3/02°. JlaGopaTtopHuii KOHTPOJIb
MIATBEPIUB MOBHY BifCYTHICTh 3aJMILIKIB MECTULUIIB y MPOIYKIii, 0 JOBOIUTH €(PEKTHUBHICTDH
PpO3p0o0JIEHOT CHCTEMH ISl OTPUMaHHS 0€3MEYHOr0 Ta 010JIOTTYHO IIIHHOTO BPOXKAl0 TPEYKHU 3TiAHO 31
cranaptamu €C.

Knwuoei cnoea: opeaniune eupobnuymeo; Axicmos epeuku; bionpenapamu.
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aMIHOKHCIIOT, Xap4OBHX BOJIOKOH, BIiTaMiHIB rpynu B Ta aHTHOKCHIAHTIB, 30KpeMa pyruHy. B
YMOBaXx 3pOCTar0u0i yBaru CBITOBOI CHUIBHOTH JI0 €KOJIOTTYHOT O€3MeKH MPOAYKTIB XapuyBaHHS Ta
CTaJIOTO PO3BUTKY CUIBCHKOTO TOCHOJApCTBA, OpraHiyHe BUPOOHHITBO HaOyBae 0coOIMBOI aKTy-
anpHOCTI. L[ cuctema 3eMiepoOCTBa BUKIIIOUYA€ BUKOPUCTAHHS CUHTETUYHHUX TOOPUB, MECTHIINIIB
Ta TEHETUYHO MOJM(IKOBAHUX OPraHi3MiB, IO MOTEHIIHHO BIUIMBA€ HA SIKICHI XapaKTEPUCTUKH
KIHIIEBOTO MPOIYKTY. BiAMOBIIHO, MOCTIKEHHS, CIPSIMOBaHI Ha OI[IHKY Ta ONTHMI3AIIIO SIKICHUX
MMOKa3HUKIB TPEUKH, BUPOIICHOI 32 OPTraHIYHOK) TEXHOJIOTIEI0, € CBOEYACHUMH Ta MAIOTh 3HAYHY
HAyKOBO-TIPAKTHYHY LIHHICTH [ 1, §8].

dopmyBaHHS SKICHHX MOKa3HUKIB 3epHA, BKIIOYAIOYH BMICT OCHOBHUX IOKHBHUX PEYOBUH,
010JI0TIYHO aKTUBHUX CITOJIYK Ta TOKA3HUKIB 0€3MEYHOCTI, € CKIAJHUM MTPOIIECOM, IO 3aJICKHUTh Bif
B3a€MO/Iii TEHOTHITY, arpOTeXHIYHUX MPHUIOMIB Ta IPYHTOBO-KIIMAaTUYHUX YMOB [2, 4]. ¥V Tpagu-
LIHHOMY CUIbCHKOMY I'OCIOJIAPCTBI 111 MOKa3HUKH YacTO ONTHUMI3YIOTHCS 32 paXyHOK IHTEHCHUBHOTO
3aCTOCYBaHHs arpoximikariB. Ilepexia 10 opraHiyHUX METOJIIB BUMAarae mneperiyisigy CTaHJapTHHUX
MIAXOMAIB, OCKUIbKM BOHH MOKJIAJAIOThCS HA MNPUPOJHI IPOLECH — CIBO3MIHY, BHUKOPUCTAHHS
OpraHIYHUX JOOPHUB Ta 010JIOTIYHUX METOIIB 3axucTy [5—7]. Xoua 3arajgbHi MPUHIIUITH OPraHIYHOTO
3emyiepoOCTBa JOOpEe BHBUEHI, MPsiMi MOPIBHSIBHI JOCIIHKEHHS MIOJ0 TOTO, SIK CaMe€ OpraHIvyHI
CHUCTEMH, BIUIMBAIOTh HA HAKONHMYEHHS OUIKa, JXUPY, MIHEpaJIbHUX pEYOBUH, a OCOOIMBO
MOTIPEHOIPHUX CIIOJIYK Y 3€PHI TPEUKH, 3aTUIIAIOTHCS HeJoCTaTHIMU. HeoOX1MHO TakoX OIHUTH
BIUIMB TaKUX CUCTEM Ha TIOKA3HUKHU O€3MEYHOCTI, TAKUX SIK BMICT BOKKHUX METAJIIB Y MIKOTOKCHHIB.

[IpoGnema BUSIBIEHHS 3aJMILIKIB HECAHKLIOHOBAHUX PEUYOBMH B OPraHivyHIM HPOAYyKLii €
KPUTHYHOIO, OCKUIbKY BOHA MIPSIMO BIUIMBAE Ha JIOBIPY CIOKKBAYiB Ta KOMEPIIMHY YUCTOTY CEKTOpa.
Oco6mBo TOCTpO T TpodOiiemMa cToiTh HaBKkoyio ¢ocdoHoBoi kKucmotu (H2POs3) Ta ii coneit
(bocdiri). HezBakaroun Ha Te, 11O 111 CIIOJIYKH MalOTh HU3bKY TOKCHYHICTh, BOHU 3a00pPOHEHI B
OpPraHIYHOMY 3€MJIEpOOCTBI, OCKUTHPKHM (PYHKITIOHYIOTh K (QYHTimuau abo aKTHBATOPHU 3aXUCTY
pocnuH. Bussnenns (ochoHOBOI KUCIOTH B OpraHidHIA MPOAYKIIl, BKIIOYAIOYH TPEUYKY, 4acTO
IHTEPIPETYETHCS K CBIOITBO HECAHKIIIOHOBAHOTO BHUKOPUCTAHHS 3a00pOHEHOTO TMECTHIIUIY
dboceTnn-amoMiHIIO (KUK PO3KIAgaeThcsi A0 (oCHOHOBOI KHCIOTH), IO CTaBUTh TMia 3arposy
OpraHIYHHI CTaTyC BPOXKaIo.

CxiaiHicTh ToJIsirae y 6araTOBEKTOPHOCTI MOXO/DKEHHS 1i€l peuoBuHU. DochoHOBA KHCIIOTA
MO)K€ MOTPAIUIATH B OpraHiuHi MPOAYKTH HE JIMIIE Yepe3 HaBMHUCHE MOPYIICHHS (BUKOPHUCTAHHS
¢dbyHrinMaiB), ajie W yepe3 HeHaBMHCHE 3a0pyaHeHHs. [{e Moxke OyTu MoB’si3aHO 13 3a0pyIHEHHIM
JI03BOJICHUX OPraHIYHUX JOOPUB a00 MO3aKOPEHEBUX IMHKUBIICHB, TPUBAJIOI CTIMKICTIO 3aJIMIIKIB
y IpyHTi (0cO0JIMBO y OaraTopiyHUX KyJabTypax, SKi IEPEHIIIM Ha OPraHiky), abo K MmepexpecHuM
3a0pyIHEHHSIM 3 KOHBEHIIHHUX TMOJIB. [l HEBU3HAYEHICTh CTBOPIOE 3HAYHI PETYIATOPHI Ta aHai-
THYHI TPYIHOIII, OCKUIBLKH JIA0OPATOPISIM YaCTO CKIIAHO JOCTOBIPHO MU(DEPEHITIIOBATH, YH € 3aJIU-
IIOK HACIIIKOM 3a00pOHEHOTO BUKOPHUCTAHHS YW BUIAJAKOBOTO 3a0pYyIHEHHS, 110 MPU3BOIUTH 0
KOMEPIIMHUX BTPAT 1 penyTaliiHUX PU3HKIB 1 JOOPOCOBICHUX OpraHIiYHUX BUPOOHUKIB [9, 10].

Mema 0ocniodicenb — OIIHUTHU 3MIHHM SAKICHUX ITOKAa3HUKIB IPEYKH 32 OPraHIYHOTO BHPOOHMII-
TBa, 3QJIC)KHO BiJl 3aCTOCYBaHHS JONIOMDKHUX MPOJYKTIB Ta COPTOBHX OCOOIMBOCTEH.

Marepiajm Ta METOAUKA J0CTiTIKEHD

ITonpoBi gocnimkeHHs mpoBoaAnIM npotsirom 2023-2025 pp. na 6a3i [ICII im. T. I'. IlleBuenka
(c. Tpoctunka, BacunbkiBebkuii p-H, Kuicpka o01.).

[TonpoBHii Aocmig 3aknajgany 3a ABO(AKTOPHOIO CXeMoro: gakmop A — copmu. ‘AHTapis’
(cepennbopanHiii), ‘Cun-3/02° (cepenupocTurimii), ‘SIpocnaBHa’ (paHHbOCTUTIUH); ¢pakmop B —
bionpenapamu. 6e3 3aCTOCYBaHHS JIOTIOMDKHUX MPOAYKTIB (KOHTpob), biokommuekc—bTY, 'ymar
Kaiito, ['ymicon.

Yci gocnimkyBaHi TOMOMDKHI TPOIYKTH BiIMOBIAAIM BUMOTaM OPraHiqHOTO BUPOOHUIITBA Ta
BKJIIOYEH1 10 TIepeITiKy J103BOJIEHUX /sl BUKOpUCTaHHS [11].

[pYHT JOCTiAHOI MiISHKM — YOPHO3EM TUIIOBMH BWJIYyI'YBaHWH, CEPEAHBOI TIIMOWHH,
MAaJIOBOJIOTHM, TpyOONMIIyBaTO-IErKOCYTTTMHKOBHH, copMoBaHuii Ha KapOOHaTHOMY Jjeci. 3a
arpoxiMiYHMMM TOKa3HUKAMHU TIPYHT XapaKTepU3yBaBCsS BMICTOM OpraHiyHoi pedoBunHu 3,3 %,
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nerkorigposizoBanoro a3oty — 90-120 mr/kr, HirpatHoro azory (NOs~) — 22,6-41,3 mr/kr. Ywmict
pyxomux ¢opm ¢ochopy cranoBu 46—85 mr/kr, cipku — 14-17 mr/kr, xamito — 99-104 mr/kr.
Peaxuis rpynroBoro po3unny (pH 1:1) — 6,0-6,2. 3a0Ge3nedeHicte MIKpOoeJIeMEHTaMH CTaHOBHIJIA!
uHK (Zn) — 0,30-0,42 mr/kr, 3amizo (Fe) — 55,5 mr/kr, mapranens (Mn) — 19,7 mr/kr, migs (Cu) —
0,75 mr/kr. Cyma BBiOpanux katioHiB — 17,1-21,7 mr-exs/100 r rpyHry. 3pa3ku Binbupamu
aBTOMaTHYHUM TpoOoBinOipaukoM AgriSoilSampler 3 Buxopucranusm GPS. Illap rpynty (0-
30 cm). BumiproBanus nposeneno: WARD, Laboratories, Inc., CILIA.

AHaJi3 poCIMHHUX 3pa3KiB (3€JICHOT MacH Ta 3epHA) Ha 3aJMIIKH MECTUIMIIB MPOBOJIUIIN B
GALAB Laboratories GmbH, Am Schleusengraben 7. D - 21029 Hamburg Germany. Pesticides.
Method: DIN EN 15662:2018-07. Modular QUEChERS-method Scope of substances and methods:
GALAB Pestizides 500Plus® BNN and phenoxy carboxylic acids (alkaline hydrolysis) (GC-MS/MS,
GC-NCI & LC-MS/MS).

Pe3yabTaTH pociiikeHb

3a pesynabTaTamu npoBeaeHuX aociimkens (2023-2025 pp.) ycTaHOBJIEHO TO3UTHBHUIA BIUIUB
JOCITIKYBaHUX TIpenapartiB Ha GopMyBaHHS BPOKaMHOCTI 3epHa rpeuku. Ha KOHTpOJIbHUX NUISTHKAX
YpOKalHICTh KYJIBTYpH 3aJISKHO Bi copTy ctaHoBmia 1,56-1,89 T/ra.

HaiiepekTHBHIIMM TEXHOJIOTTYHIUM MTPUHOMOM BHSIBUJIOCS TIOE€HAHHSI TIEPENIOCIBHOT 00p00-
KM HaClHHSA 3 TI03aKOPEHEBUM MIKUBIIEHHSIM [ 'ymaToMm Kaiito, 3a SKOro BpoKaifHICTh HACIHHS TPEUKU
nocsirana 1,90-2,30 t/ra (puc. 1).

\

I'ymicon (06poOka HaciHHS+B TIepiof] BereTartii) Y 2.15

g 2.06

\

['ymicon (B nepiox Bereraiiii)

|

I'ymicon (06pobOka HaciHHS)

I'ymat xamiro (00poOKka HaCIHHS+B MEpPiojl BEreTarii)

)
-
~

I'ymat kaniro (B nepioz Bererartii)

I'ymat kamito (06poOka HaciHHS) g 2-19

N
-
~

m

biokomruiekc—bTY (00poOka HaciHHSI+B mepiox. .

\

biokommiekc—BTY (B nepiox Bererarii) 8g2.07

=
N
N
=

Bbiokommiexc—bTY (06pobka HaciHHS)

=
=
o
©

Kontpons (6e3 00podku JI1)

o

0.5 1 15

N

25

Spocnasua M Cun-3/02 B Anrapist

HIPoos - 0,12 - 0,10 - 0,14

Puc. 1. YpoxaiiHicTh HACIHHS TPeYKH 3aJ1€KHO BiJ cOpTy Ta Oiompenaparis, T/ra
(cepemne 3a 2023-2025 pp.)

V Bcix BapiaHTax J0CIiy 3a(ikCOBaHO BUIIMM YMICT CHPOTO NMPOTEiHY Ta cuporo Ouika y ¢a3i
LBITIHHS HOPIBHSHO 31 CTUTJIUM HACIHHSM, 10 CBIAYUTH PO BUCOKY KOPMOBY LIIHHICTb 3€JI€HOT Macu
IPEUKH SIK JPKepesa JIETKOJOCTYHnHoro Outka. IToka3HUKM CHpPOTO KHPY TakoX Oyiu cTaOuIbHO
BUIIMMH Y 3eJIeHii Maci (¢a3a LBITIHHS), 1110 TO3UTUBHO KOPEJIIOE 3 PIBHEM 3arajibHOI €HEPre€TUUHOT
LIHHOCT1 POCTIUH Y IIe¥ mepio/I.

3acTocyBaHHS JOCHIIPKYBaHMX IIpenapariB YMHUTh BHUPAKEHUH MNO3UTUBHUI BIUJIMB Ha
MOKa3HUKH XapyoBOi I[IHHOCTI IpedkH. MakcuManbHy e(heKTUBHICTD 3a BCIMa COpTaMHu 3abe3neynsia
KOMILJIEKCHA cxeMa (00poOka HaciHHS + 00poOKka y BereTarlii) 3 BUKOPUCTAHHIM r'yMaTy Kaliro, 1110
J1a7I0 3MOTY MIZIBUIIUTH BMICT cuporo Oinka B HaciHHi 1o 13,68-13,88 %, a nepeTpaBHICcTb 3eseHOT
MacH y (azi usitiHas — 10 49,48-50,58 % 3anexHo Bix copty (Tabdm. 1).

[\
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Cepen moCTiKYBaHUX COPTIB HAWBHIILY PEAKIIII0 HA O10CTUMYIISAIiF0 TPOIeMOHCTpYBaB ‘CHH-

3/02°, sixmii XapakTepr3yBaBCsl MAaKCUMAIbHUMH IOKa3HMKaMHU HaKOMTM4eHHs poTeiny (14,68 %) ta
xupy (3,04 %).

Tabnuya 1
Iloxa3HMKH Xap40BOi HIHHOCTI HACIHHA rpedykH, % Ha cyXy pe4OBHHY
(cepemne 3a 2023-2025 pp.)
) Cupwuii Cupwuii Cupwuit Cupa [Teperpan-
=
& 3acobu Ta nepion MIPOTEIH OLIIOK KU KIITKOBHUHA HICTh
Q 3aCTOCYBaHHA . . . — .
OBITIHHSA 3epH0 OBITIHHA 3epHo OBITIHHA 3CpHO IBITIHHA IBITIHHA
Kontposns (6e3
obpotin 1IT) 156 | 13,9 | 12,7 | 13 | 245 | 232 32 48,8
biokommuieke=bTY g | 46 | 13 | 135 | 2,78 | 241 | 324 49,9
(0O0poOKa HaCIHHA)
biokommeke=bTY | 159 | 1393 | 1273 | 13,03 | 248 |235| 32,03 48,83
(y mepion Bererartii)
Biokommnekc-bTY
(06pobka Hacimmsa + | 15,81 | 13,92 | 12,721 | 13,02 | 2,471 |2,341| 32,021 48,821
y mepioj Bererartii)
. [FyMat Kajio 16,05 | 14,35 | 1315 |1345| 2,9 |277| 3245 49,25
g, |(0Opobka HaciHHs)
N .
5 [Tymar kanio (y. 16 | 143 | 131 | 134 | 285 | 272 | 324 49,2
< |mepion BereTarii)
I'ymar kasmiro
(0Gpobka Hacinmst +| 16,28 | 14,58 | 13,38 | 1368 | 3,13 | 3 32,68 49,48
y TIepioj] Bereraitii)
Tymicon (0bpobka | 1505 | 1415 | 12,95 | 1325| 27 |257| 3225 49,05
HAaCIHHSI)
Tymicon (ynepion | 4556 | 1416 | 12,96 | 1326 | 271 | 258 | 3226 49,06
BereTartii)
I'ymicon (00pobka
Hacinns +y nepion | 15,96 | 14,26 | 13,06 | 13,36 | 2,81 | 268 | 32,36 49,16
BereTartii)
KonuTpoms (6e3
obpotin 1IT) 158 | 14 | 128 | 132 | 248 | 236 32,9 49,9
biokommueke=bTY | y6 05 | 1495 | 1302 | 13.42| 2,7 |258| 3312 50,12
(0OpoOKa HaCiHHS)
biokommeke=bTY | 954 | 145 | 13 | 134 | 2,68 | 2,56 33,1 50,1
(y mepion Bererartii)
Biokommnekc—-bTY
(06pobka Hacinnsa +| 16,1 | 14,3 | 131 | 135 | 2,78 | 2,66 33,2 50,2
y mepiof Bererarii)
oy L yMaT Kamio. 16,12 | 14,32 | 13,12 |1352| 2,8 | 268 | 3322 50,22
S |(obpobka HACiHHA)
on N
grw.a”a”m(y... 16,21 | 14,41 | 1321 |1361| 2,89 | 277 | 3331 50,31
O |mepioa BereTartii)
* [l'ymart kauiro
(06po6ka Hacinns + | 16,48 | 14,68 | 13,48 | 13,88 | 3,16 | 3,04 | 33,58 50,58
y mepioj Bererartii)
[ymicon (0dpoda | 1605 | 1495 | 1305 | 1345 | 273 |261| 3315 50,15
HACIHHSI)
Tywicon (ynepion | 1648 | 1498 | 13,08 | 1348 | 2,76 | 2,64 | 33,18 50,18
Bereraitii)
I'ymicon (o6pobxa
Hacinns +y nepion | 16,12 | 14,32 | 13,12 | 1352 | 2,8 | 268 | 3322 50,22
BereTaiiii)
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. Cupuit Cupuit Cupuit Cupa Ileperpas-
=
& 3acobu Ta nepion MPOTEiH OLIIOK KU KJIITKOBHHA HICTH
@] 3aCT00yBaHH5[ .. . . .. ..
IIBITIHHA 3epHO IIBITIHHA 3epHO OBITIHHA SCpHO IOBITIHHA IBITIHHA
Kontposns (6e3
oo T 157 | 14 | 126 | 131 | 24 | 23 32.4 49,8
biokommneke-bTY | 1595 | 1499 | 1282 | 1332 | 262 | 252 | 3262 50,02
(0O0poOKa HACIHHS)
biokommnexe—bTY | 4o 3 | 1433 | 1293 | 1343 | 273 | 263 | 3273 50,13

(y mepion Bereraitii)
Biokommiuexc—bTY
(obpobka nacinust + | 16,06 | 14,36 | 12,96 | 13,46 | 2,76 | 2,66 32,76 50,16
y mepioj Bererartii)
I'ymar kasmiro

k= . 16,05 | 14,35 | 12,95 | 13,45| 2,75 | 2,65 32,75 50,15
@ |(oOpobka gacmm)
g |T'ymar xamiio (y 16,12 | 14,42 | 13,02 | 1352 | 282 | 272 32,82 50,22
&, [mepiof Bererairii)
= I'ymar kamiro
(06pobka Hacinnsa + | 16,38 | 14,68 | 13,28 | 13,78 | 3,08 | 2,98 33,08 50,48
y mepioj Bererartii)
Iymicon (06pobka | 1595 19495 | 1285 | 1335| 265 | 255 | 32,65 50,05
HAaCIHHSI)
Tymicon (ynepion | 1509 | 1438 | 1208 | 1348 | 278 | 2.68 32,78 50,18
Bererartii)
I'ymicon (00pobka
Hacinns + y nepion | 16,12 | 14,42 | 13,02 | 1352 | 282 | 2,72 32,82 50,22
Bereraiii)
HIPos 006 | 002 | 003 [ 004 | 002 |003 0,02 0,04

VY noemHaHHI 3 BIICYTHICTIO 3aJIUIIKIB MECTHIMAIB y KIHIEBIH MpoayKIlii (30kpema riidocaTy
Ta pocdiny) e MATBEPIKYE BUCOKY TEXHOJIOTIUHY ¥ O10JIOTIYHY IIHHICTH PO3pO0IEHOT CHCTEMHU
OpPraHIYHOTO BUPOITyBaHHSI.

OtpuMaHi pe3ynbTaTH MIATBEP/DKYIOTh, 110 aKTHBI3allisl POCTOBUX MPOLECIB i BILIMBOM
I'yMIHOBUX PEUYOBHH CIIPHsIE IHTEHCUBHIIIOMY MOTJIMHAHHIO MIHEPAIbHUX CIOJYK 13 IPYHTY, 1110 KO-
PEIIoE 13 3arajibHUM MiABUILEHHAM Xap4yoBOi LIIHHOCTI 3€JIeH0T MacH. AHaji3 MiHEpaJbHOTO CKJIaay
POCIIMH IPEUKH 3aCBITYMB, 110 3aCTOCYBAHHS O10CTUMYISATOPIB ICTOTHO IHTEHCU(]IKYE HAKOTUYECHHS

cupoi 3011 y (a3l HBITIHHSI MOPIBHSAHO 3 KOHTPOJLHUMHU BapiaHTaMu, Je il BMICT CTaHOBHUB 9,22—
9,48 % (puc. 2).

10,69 10,6 124 1023 1004 1051

10,3 10,14 10,

o) 6
15 o 4 g 10.6 10,4 10, 10, 10, P 10,5 10.3 pa
A3 B 107 1ls U ] 1 106
03 ;
10
5
1 2 3 4 5 6 7 8 9 10

® AHTapis ™ Cune-3/02 ™ SpocnagHa
HIPops: 0,023 0,021 0,032

Ipumirka. 1. Konrpons (6e3 06podku [II1); 2. biokommiekc—bTY (0o6podka Hacinus); 3. biokommuieke-bTY (y mepion
Bererarii); 4. biokommnekc—bTY (06pobka HaciHHs + y mepiof Bereraiii); 5. I'ymar kanito (o0pobka HaciHHs); 6. ['ymat kamito (y
nepio Bereranii); 7. I'ymar xaiito (00poOka HaciHHs + y mepiox Bereraii); 8. ['ymicon (06pobka HaciHHs); 9. ['ymicon (y nepion
Bererauii); 10. I'ymicon (00poOka HaciHHs + y mepiof BereTarii)

Puc. 2. Hakonu4eHHs cupoi 30,11 rpeuks (Ppa3a uBiTIHHA) 3aJ1€KHO Bil COPTY
Ta OionpemnapariB, % Ha cyxy pedoBHuHY (cepenHe 3a 2023-2025 pp.)
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Haii0inpm Bupa)keHWd BIUIMB Ha MpOIlecH MiHepaizauii TKaHUH 3a0e3neynsia KoMOiHOBaHA
cxema 00poOkH (HaciHHA + y BereTaii) 3 BUKOpUCTaHHAM ['ymMaTy Kalito, 10 1aJI0 3MOTY JIOCATTH
MaKCUMaJIbHUX 3HA4YCHb MokasHuka: ‘Anrtapis’ — 11,42 %, ‘SIpocnaBHa’ — 11,25 %, ‘Cun-3/02° —
11,57 %. 3actocyBanns npenapatiB biokomruiekc—bTY Ta I'ymicon Takoxk CHpHSIIO 3pOCTaHHIO
BMICTY 30JIbHUX €JIEMEHTIB, OJTHAK IXHs e(peKTUBHICTh Oyia JIeIo HIDKYOIO TMOPIBHAHO 3 TyMaTaMHU.

JlocmipKeHHS! MiIHEpaIbHOTO CKJIa Ty BHSIBUJIO ICTOTHY KOPEJISIIIIO MK 3aCTOCYBaHHSM JOCII-
’KYBaHHUX IperapaTiB Ta IHTCHCUBHICTIO HakonrueHHs: MakpoeneMeHTiB (P20s ta K20) y TkanuHax
POCIIMH TPeUKH. 3 OISy Ha Te, MO PEe3yIbTaTH JJA00PATOPHUX aHATI3IB MIITBEPAUIN €KOJOTIUHY
YHCTOTY IPOAYKIIII Ta il BIMOBIHICTE BUMOTaM periamenTiB €C, miIBUIICHHS BMICTY MiHEpaJIbHUX
PEUYOBHH JIOLUIFHO TPAKTYBATH SIK IHAMKATOP MOKpAIeHHS (i3i0JI0TTYHOTO CTaHy pociuH (Tadi. 2).

Tabnuys 2
MinepajbHuii cKJIAJ 3epHA rPedYkH Ta 'y (pa3i uBiTiHHsA, % Ha CyXy pe4YOBHHY
(cepemne 3a 2023-2025 pp.)

. P20s K20
3acobu Ta mepioJ 3aCTOCYBaHHS — —
UBITIHHSA \ 3€pHO | BITIHHS ‘ 3epHO
‘AnTapis’
KouTpoas (6e3 00pooku JI11) 0,82 0,79 2,49 0,58
biokomimiekc—BTY (00poOka HaCIHHS) 0,91 0,88 2,78 0,64
Bbiokomrmexkc—BTVY (e nepionx Bererartii) 0,90 0,86 2,73 0,63
Bbiokomimexkc—BTY (00poOka HaciHHs + y miepion Bererartii) | 0,94 0,90 2,86 0,66
I'ymat xairo (00poOka HaCiHHS) 0,95 0,91 2,88 0,67
I'ymart xauiro (y mepioJ1 BereTartii) 0,94 0,90 2,86 0,66
I'ymat xanito (06poOka HaciHHSA + y Nepio]] BereTaitii) 1,00 0,96 3,03 0,70
I'ymicon (0oOpoOka HaciHHS) 0,91 0,87 2,76 0,64
I'ymicon (B mepion BereTartii) 0,89 0,86 2,71 0,63
I'ymicon (0Opo6ka HaciHHS + y MepioJ BereTaiii) 0,93 0,90 2,83 0,66
‘Cun-3/02°
Kontposs (6e3 06pooku JI1) 0,92 0,82 2,51 0,62
biokommekc—bTY (06poOka HaciHHS) 1,03 0,91 2,81 0,69
biokommexc—bTY (€ nmepion BereTartii) 1,01 0,90 2,76 0,68
biokommiexkc—bTY (o6pobka HaciHHS + y mepion Beretarii) | 1,05 0,94 2,88 0,71
I'ymar kaiiro (0OpoOka HaCiHHS) 1,06 0,95 2,91 0,71
I'ymart kaunito (y nepios BereTaitii) 1,05 0,94 2,88 0,71
I'ymat xaunito (06poOka HaciHHS + y nepio]] Bererailii) 1,12 1,00 3,06 0,75
I'ymicon (0OpoOka HaCiHHS) 1,02 0,91 2,78 0,68
I'ymicou (B mepion BereTariii) 1,00 0,89 2,73 0,67
I'ymicoun (0OpoOka HaciHHS + y MepioJ1 BereTaiii) 1,04 0,93 2,86 0,70
‘SIpocnaBHa’

Kontpons (6e3 06pooku JIIT) 0,79 0,75 2,42 0,52
biokommuexc—bTY (06poOka HaciHHS) 0,88 0,84 2,71 0,58
biokommnexc—bTYVY (e nepiox Bererartii) 0,86 0,82 2,66 0,57
biokommnexc—bTY (06poOka HaciHHs + y nepiof Bererartii) | 0,90 0,86 2,78 0,59
I'ymat xaniro (06poOka HaCiHHS) 0,91 0,87 2,80 0,60
I'ymat xauniro (y mepios BereTaitii) 0,90 0,86 2,78 0,59
I'ymar kanito (06poOka HacIHHS + y NepioJ1 Bereraitii) 0,96 0,91 2,95 0,63
I'ymicon (0O6poOka HACIHHS) 0,87 0,83 2,68 0,57
I'ymicoun (B mepion BereTarii) 0,86 0,81 2,63 0,56
I'ymicon (0OpoOka HaciHHS + y MepioJ1 BereTairii) 0,90 0,85 2,75 0,59
HIPo05 0,02 0,03 0,01 0,02
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Yumict pochopy y dhasi uBiTiHHS OYB CTAOULIPHO BUIUM, HIK Y JO3PLIOMY HACIHHI, 110 3yMOB-
JIeHO IHTeHCHUIKaIier0 METabOMIYHUX MpoLeciB y nepion Oyronizamii. HaiiBumi noka3znuku 3adik-
coBaHo y copty ‘Cun-3/02’° 3a KOMIUIEKCHOT CXeMH 3aCcTOCyBaHHs [ ymary Kaitito, e BMIicT dochopy
cranoBuB 1,12 % y 3eneniii maci ta 1,00 % y HaciHHI, 10 JOCTOBIPHO MEPEBUIILYBAIO KOHTPOJIb.

I'pedka BHsIBIIIa BUCOKY YYTJIMBICTh JO KATIMHOTO YXUBJICHHS, HaCAaMIIEPEN Y BETETaTHBHIM
Maci. Y ¢a3i usirinasg Bmict KoO konuBaBces B mexax 2,42—3,06 %, Toxi SIK y HaCIHHI 1€l MOKa3HUK
icrotHo 3HWKYBaBca A0 0,52-0,75%. lle cBimuMTh MpO KIIOYOBY pOJIb KO y MIATPUMAaHHI
BOJHOTO OaJlaHCy Ta TPAHCIOPTYBaHHI PEYOBHWH ITiJ Yac Bererarii. MakCUMallbHAa aKyMyJISIlis
MIHEpAJIbHUX EJIEMEHTIB y BCIX IOCTIKYBaHMX COPTIB BiJA3HAYCHA y BapiaHTi i3 3aCTOCYBaHHIM
I'ymaTty Kautiro 3a cXeMor0 «00poOKa HaCIHHS + y TIepioJ] BereTarlii», o 3a0e31eunsio mpupicT yMicTy
Kaiio B HaciHHI Ha 19-21 % mnopiBHsHO 3 KOHTposieM. ‘CuH-3/02° mpoIeMOHCTPYBaB HaWHBUIIMI
MOTEHITIAJI HAKOTTMYEHHSI MIHEPAJIbHUX E€JIEMEHTIB, MEPEBUIYIOYN copT ‘SpocimaBHa’ 3a BMICTOM
P.Os y HacinHi B cepemapomy Ha 8—10 %.

KoHTponps opranidHoi OpoAyKmii Ha BMICT 3QJIMIIKIB MECTULIUAIB € He (HOpPMaIbHOIO
MPOIIeAYPOI0, a GYHIAMEHTAIBLHOIO YMOBOIO 3a0€3MeUeHHs JOBIPU MK BUPOOHUKOM 1 CTIO’KMBAYEM.
Xoya opraHivyHi CTaHAApTU 3a00POHSAIOTH BUKOPUCTAHHS CUHTETHYHHMX MECTUIIMIB, PU3UK IXHBOT
MOSIBM B TIPOJYKIli Bce OMHO icHYe. [loTeHIIMHUMU pKepenamMu 3a0pyIHEHHS MOXYTh OyTH
TPAHCKOPJIOHHE TEPEHECCHHsI TICCTHUIH/IIB IOBITPSIHUMH TOTOKaMH a00 BOJOIO 3 MPHIIETIIUX
TpaJAuLIAHUX YT1/lb, HASBHICTh CTIMKMX 3aMUIIKIB y IpyHT1 (Hanpukian, JJJIT). Takox 3a0pyaHeHHs
MPOJIYKITT MOXKE CYNPOBOKYBATHCH JIFOJCHKAM (aKTOpPOM, TOOTO BHITAKOBE BHKOPHCTAHHS
3a0pyIHEHOTo OOMpHUCKYyBaya a00 TOMUIIKA IPH 3aKYITIBJI1 HACIHHS 4u J0OpuB. OmepaTop 3a BeICHHS
OPraHIYHOTO BHPOOHUIITBA MPOBOIUTH 000B’I3KOBO OI[IHKY PU3UKIB CBOET ISITBHOCTI, MPOTE 3rajjaHi
BUIIE (AaKTOPU MOKYTh OyTH MPHUCYTH1 Y AISUTBHOCTI.

3ams pO3yMiHHSI TOBHOI KapTHMHU JWHAMIKKM HAKOMWYEHHS Ta Mirpamii MeCTUIHIIB MU
BH3HAYAJIM iX 3QJIMIIKH Y 3€JIeHIi Maci Ta y 3epHi. Tak, 3a3BU4aii, MPOBOAUTHCS MEPEBIpKa OpraHaMu
ceprudikamii. IlepeBipka pociuna (cteben, JHUCTI) me 10 30MpaHHS BPOXKAIO Ma€ CTpaTeridyHe
3Ha4eHHs. SIKII0 3a0pyIHEHHs CTAJIOCS Yepe3 3HECEHHs IMpemnapariB BITpOM BiX cyciga, omeparop
JI3HAETHCS TIPO 1€ JI0 TOTO, SIK 3MIIIa€E el BpOoXKai 13 YMCTUM 3epHOM Ha eneBatopi. Lle gae 3mory
BYACHO BHJIUTHTH «IIPOOJIEMHY» AUISHKY TOJIS 1 HE MapKyBaTH MPOIYKIIIO 3 HEl K «OpraHIuHY»,
30epirarouu peryTaiiro OpeHy.

Hacinus — me KiHIEBUH NPOAYKT, KU NOTparuise Ha mepepoOKy abo 10 croKuBaya.
ITepeBipka 3epHa € 060B’3k0BOO /1 cepTrdikaiii. [lepexycim 3a yMOB eKCHIOpPTY, OUTBIIICTh KpaiH
€C Ta CIIA BuMararTh NPOTOKOJU JaOOpPATOPHUX BHMPOOYBaHH HA COTHI JIFOYUX PEUYOBHUH
(3a3Buuait monax 500—700 BuniB necturuaiB). [Hoai mecturuay (GyMiraHTH) MOXKYTh ITOTPAITUTH B
HAacCiHHS B)K€ Ha CKJai I 4yac 00pOoThOM 31 MIKITHUKAMH, SIKIIO MPUMIIICHHS HE OyJI0 HAJIC)KHUM
YUHOM MiATOTOBIICHE.

3a pe3ynbTaTaMu MPOBEICHHUX JOCIIIKEHb BCTAHOBJICHO, 110 Y 3€JI€HIM Maci Ta 3€pHi BCIX
JOCTIPKYBAaHUX COPTIB TPEUKH, HE3aJEKHO BiJl 3aCTOCYBaHHS TOTIOMDKHUX MPOIYKTIB, 3aJUIIKH
MeCTUINAIB, (pochoHOBOT KUCIOTH Ta (POCETHITY aTIOMIHIIO HE BUSBIICHO.

3rigHo 31 3BiToM snabopatopii GALAB Laboratories GmbH (I'am0ypr, Himeuunna), opraniqyaa
rpeyka BiAmoBizana BuMmoram periameHTiB €C 1 3akOHOAABCTBa YKpAiHH II0J0 MaKCUMAIbHO
JOMYCTUMHUX PIBHIB 3aJIHIIKIB MECTUIIUIIB.

AmHani3 mpoBeleHO Ha IMMPOKHM crekTp pedoBuH (monHan 500 HaliMeHyBaHb), IPHU IBOMY
OUTBIIICTh MOKA3HUKIB 3HAXOJMWJIKCS HIDKYE Mexi Bu3HaueHHs (n.d. — not detectable). 3oxpema,
riigocar (Hmwxue 0,010 mr/kr), Gocdin, XJTOpMEKBAT 1 MEMIKBAT HE BUSBIIEHI.

OTtpumasi pe3ynabTaTd MiATBEPAXKYIOTh NMPUAATHICTb MPOIYKILII Ul peastizallii SK OpraHiuHO1
3a JIOCHIPKEHUMH TOKa3HUKaMu. BoaHouac Bumamku 3a0pyaHeHHS (OCHOHOBOIO KHCIOTOIO B
yMOBaX BHUPOOHUIITBA 3aJHUINAIOTHCS BIIKPUTHUM MUTAHHSAM 1 MOTPEOYIOTh MOAANBIINX I[LUTHOBHX
JOCIIIKEHB.
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Tabnuysa 3
OcCHOBHI pe3y/JibTaTH aHAJII3Y 3ePHA IPeYKH HA 3a0pyAHEeHHS NeCTUIMIAMHA
Pesticides
Method: DIN EN 15662:2018-07 Modular QUEChERS-method Scope of substances and methods:
GALAB Pestizides 500Plus® BNN and phenoxy carboxylic acids (alkaline hydrolysis) (GC-MS/MS,
GC-NCI & LC-MS/MS) dated 10.11.2025.

Method: SOP-0559:2019-05

Parameter Content | Unit RL MRL acc. to Reg. (EC) No. 396/2005
Phosphane n.d. mg/kg | 0,001 0,70
Method: SOP-0657; 2022-12

Parameter Content | Unit RL MRL acc. to Reg. (EC) No. 396/2005
AMPA n.d. mg/kg | 0,010
Glyphosate n.d. mg/kg | 0,010 0,10
Glufosinate n.d. mg/kg | 0,010
Method: SOP-Nr. 495:2016-10; EU-SRM QuPPe 2019-05

Parameter Content | Unit RL | MRL acc. to Reg. (EC) No. 396/2005
Chlormequat (Sum) n.d. mg/kg| 0,010 0,010
Chlormequat n.d. mg/kg| 0,010
Mepiquat (Sum) n.d. mg/kg| 0,010 0,020
Mepiquat n.d. mg/kg| 0,010

BucHoBku

3a pesynbraramu pociimkenb 2023-2025 pp. BCTaHOBIICHO, IO 3aCTOCYBaHHS J03BOJICHHX B
OpraHIYHOMY 3eMJIEpOOCTBI OiompemnapariB CyTTEBO MIJABHUIINYE BPOXKAWHICTH Ta TOJIIIIYE SKICH1
MOKa3HUKH TPEUKH.

HaiiBumy edexkTuBHICTE 3a0e3rmedyye MO€AHAHHS TEPEANOCiBHOI OOpOOKM HACiHHS Ta
MM03aKOPEHEBOT0 MIMHKUBIIEHHS ['yMaToM Kallito, 10 Ja€ 3MOTY MiABUIIUTH BpPOXKalHICTH 10 1,90—
2,30 1/ra Ta BMicT cuporo Ouika B HaciHHi 10 13,68-13,88 %.

JloBeieHO, 10 BHUKOPHUCTaHHS TYMIHOBHUX pPEYOBHH IHTCHCH(DIKYE HAKOIMYCHHS
makpoesnemenTiB (P20s Ta K20) i miHepamizamito TkanuH, 0cobiauBo B copry ‘Cun-3/02°, sxwmii
BHUSBUBCS HAHOUIBIIT TEXHOJOTTYHUM Cepel IOCTIKYBAaHUX KYJIbTHBAPIB.

JlaGopaTopHHI KOHTPOJIb MIATBEPIMB TIOBHY BIICYTHICTD 3aJIUIIKIB MECTUIUAIB, (pochoHoBOT
KHCJIOTH Ta TiidocaTy B MPOAYKII, IO 3aCBiIYye BHUCOKY OIOJIOTIYHY IIIHHICTH Ta €KOJIOTIYHY
0e31eKky po3po0IeHOT CUCTEeMH OPraHIYHOTO BUPOIITYBAaHHSI BIANOBIAHO 10 cTaHAapTiB €C.
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Aim. To assess changes in qualitative indicators of buckwheat in organic production, depending
on the use of auxiliary products and varietal characteristics. Methods. The study was conducted in
2023-2025 at the Shevchenko Agricultural Enterprise (Kyiv region). The field experiment was
established according to a two-factor scheme: factor A — buckwheat varieties: ‘Antariia’ (medium-
early), ‘Syn-3/02° (medium-ripening), “Yaroslavna’ (early-ripening); factor B — bioproducts: without
bioproducts (control), Biocomplex-BTU, Potassium Humate, Humisol. All tested bioproducts
complied with the requirements of organic production and were included in the list of permitted
inputs. Results. A significant positive effect of biological products on the productivity of buckwheat
in organic production was established. The highest efficiency was provided by the combination of
pre-sowing seed treatment and foliar feeding with potassium humate, which allowed to obtain a yield
of 1.90-2.30 t/ha (depending on the variety) against 1.56-1.89 t/ha in the control. The use of
biological products contributes to the improvement of grain and green mass quality indicators. The
maximum content of crude protein in grain (13.68-13.88%) and digestibility of green mass in the
flowering phase (49.48-50.58%) were recorded with a comprehensive scheme for the use of
potassium humate. Activation of growth processes by humic substances intensifies the accumulation
of macroelements. The highest content of P2Os and K>O was observed in the ‘Syn-3/02° variety using
potassium humate (the increase in potassium content in the grain was 19-21% compared to the
control). The content of phosphorus and potassium in the flowering phase was significantly higher
compared to mature grain, which is explained by active metabolism during the budding period. The
results of laboratory studies confirmed the full compliance of the obtained products with EU standards
for organic production. No pesticide residues (glyphosate, phosphine, chlormequat, etc.) were
detected in the grain and green mass. This proves the effectiveness of the developed organic
cultivation system for obtaining safe and biologically valuable products. Conclusions. It was
established that the use of biological products permitted in organic farming significantly increases
the yield and quality indicators of buckwheat. The most effective was the complex scheme of
application of Potassium Humate (pre-sowing treatment + foliar feeding), which ensured maximum
yield (up to 2.30 t/ha), the highest content of crude protein in grain (up to 13.88%) and intensive
accumulation of macronutrients (P20s and K>O), especially in the ‘Syn-3/02” variety. Laboratory
control confirmed the complete absence of pesticide residues in the products, which proves the
effectiveness of the developed system for obtaining a safe and biologically valuable buckwheat crop
in accordance with EU standards.
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