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G. Pospielova Modern scientific and practical views were systematized on introducing environmentally safe technologies that

E-mail: envisage decreasing or refusing synthetic mineral fertilizers and chemical plant protection means and maximal using
apospelova.pdau@gmail.com  biological agents to improve soil fertility, inhibit the development of harmful organisms as well as taking the
complex of measures aimed at improving the conditions of yield formation. Agro-biological modernization of plant
protection is impossible without developing and introducing modern assortment of microbiological and chemical
means of plant protection having lenient action. Possessing anti-stress properties, such preparations activate
protective mechanisms of plant resistance to over-wetting, drought, and frosts. Taking into account all the above
mentioned, the active use of poly-functional combinations will enable to raise the effectiveness of cultivation
technologies for the majority of crops, including winter wheat. The purpose of the study was to find out the impact
of poly-functional preparations of natural origin on the level of winter wheat disease development and the crop
productivity. According to the results of investigations conducted during 2022-2024, the positive effect of
pre-sowing winter wheat seed treatment with the solutions of Phytocide and Bio-Mag on field plant germination and
their anti-stress properties was detected. The improvement of phyto-sanitary condition of grain agro-ecosystem was
noted by decreasing the spread of root rots to economically unappreciable level (7.5 and 5.2 % during the years of
research) and prolonged effect of seed treatment with the tested bio-preparations on the formation of yield structure
elements (on the average, the productive plant layering capacity increased by 10.3 %, grain content — by 12.2 %,
kernel weight per spike — by 8.3 %). The fungi-static effect of the bio-preparations as to the causative agents of root
rots was revealed. The effect is ensured by the manifestation of elicitoral impact at the expense of producing plant
resistance inductors to diseases. The highest level of anti-fungal impact was manifested at composite application of
bio-preparations: the technical effectiveness concerning root rots made 51.8 %.

Keywords: bio-preparations, winter wheat, phyto-sanitary condition, stimulating effect, effectiveness of bio-
preparations, seed sowing qualities.
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EdexTuBHicTb 3acTOCYyBaHHA OlonpenapaTiB Ha NMIIEHUIi 03UMIH

I'. [1. llocmrenosa | H. I1. Kosanenxko | C. B. ITocnenos | C. O. JIutBunenko | K. C. CuBam

IMontaBchkuii neprxaBHMI
arpapHHUii yHIBEPCHTET,
ITonraBa, Ykpaina

CHCTeMaTH30BaHO Cy4yacHI HAyKOBi Ta MpPAaKTHYHI MOTJISAAM HAa BIPOBA/DKCHHS CKOJOTIYHO Oe3MedHHX
TEXHOJIOTii, 1m0 MepeadavyaroTh CKOPOUYEHHS a00 BiAMOBY BiJ CHHTETHYHHUX MIHEPAIbHUX JOOPUB 1 XIMIYHHX
3ac00iB 3aXUCTY POCIINH 32 MAKCHMAaJIbHOTO BUKOPHUCTaHHs 0i0JIOTYHUX areHTIB IiBHILEHHS POIIOYOCTI IPYHTIB,
NPUTHIYCHHS. PO3BUTKY IIKIUIMBHX OPraHi3MIiB, a TaKoX 3iHCHEHHS KOMIUIEKCY 3aXOHiB, CIPSIMOBAaHHX Ha
MOKpAIIeHHs] YMOB (hOpMYyBaHHS BpOKar0. ArpoOioNoriyHa MOJEpHI3allis 3aXHCTy POCIMH HEMOXIHBa 0e3
PO3pOOKH 1 BIIPOBADKEHHS CY4aCHOTO aCOPTUMEHTY MiKpOOiOJIOriYHHX 1 XIMIYHHX 3aC001B 3aXUCTY POCIIHH IAJHOL
nii. Boyoziroun aHTHCTPECOBUMH BIACTUBOCTSIMH TaKi HpeHapaTH aKTHBI3YIOTh 3aXHMCHI MEXaHI3MH CTIHKOCTI
POCIMH IO NEPe3BOJIOKEHHS, ITOCYXH, BHCOKHX TeMIIepaTyp Ta NPUMOPO3KiB. 3 OmIsIy Ha Iie, aKTHBHE
BUKOPHCTAHHS MOTi()YHKIIOHAIPHUX CIIONYK NACTh 3MOTY IIJIBUIUTH €(EKTUBHICTh TEXHOJIOTill BUPOIIYBaHHS
MepeBaXKHOi OLIBIIOCT] CITBCHKOrOCIOAAPCHKUX KyJIBTYp, B TOMY YHCHTI 1 IIIEHHII 03UMOi. MeTolo aaHOro
JOCTI/DKeHHST OylIo 3’sicyBaTd BIUIMB INONi(YHKIIOHANBHUX MpenapaTriB IPHPOJHOTO MOXOMKEHHS Ha piBEeHb
PO3BUTKY XBOPOO i MPOTYKTUBHICTB MUICHHLI 03UMOi. 32 pe3yJIbTaTaMH JA0CIIKEHb IPOBEICHUX BIIPOIOBXK 2022—
2024 pp. BHSBICHO IO3UTHBHHI BIUIMB JOIOCIBHOI arurikamii HaciHHS NIIEHHII O03UMOI OiompenapaTamu
®itorup, p. Ta bioMar, p. Ha IOTBEOBY CXO0XKICTh POCIHH Ta IX aHTHCTPECOBI BIACTUBOCTI. BiqMiueHO MOKpaIeHHs
¢iTtocaHiTapHOrO CTaHy 3€pPHOBOTO arpoIleHO3y 3a PaxyHOK 3MEHIICHHS MOIIMPEHHS KOPEHEBUX THUIEH 10
€KOHOMIYHO HeBiquyTHOro piBHA (7,515,2 % 3a pokaMu JOCTimKEHHs) Ta IPOJIOHTOBaHUH) e)eKT artikanii HaciHHA
TECTOBaHMMH OiompenaparamMu Ha (HOpMYyBaHHsS €JIEMEHTIB CTPYKTYPU BpOKaro (B CEpEeHbOMY INPOAYKTUBHA
KymucTicts 3pocna Ha 10,3 %, o3epHeHicTh Konocy — Ha 12,2 %, maca 3epHa 3 Konocy — Ha 8,3 %). Bussneno
¢yHricraTnyHui epext OiompenapariB BiIHOCHO 30yJHUKIB KOPEHEBHUX THUJICH, KU 3a0€3MeuyeThCs MPOSIBOM
€JICITOPHOTO eeKTy 3a PaXyHOK HPOJYKYBAaHHS IHAYKTOPIB CTIHKOCTI pociauH 10 xBopoO. HaiBuumii piBeHb
aHTU(YTaNbHOI J1ii IPOSBUBCS 32 KOMIIO3UTHOTO BUKOPUCTAaHHS OionpenapaTiB: TeXHiYHa €EeKTHBHICTh BiJIHOCHO
KOpeHEBUX rHujIel ctaHoBmia 51,8 %.

KuiouoBi ciioBa: GionpenaparH, MIIeHUL 03UMa, (iTocaHITapHUil CTaH, CTUMYITIOI0UYHI edeKT, eheKTHBHICTD
Giompenaparis, MOCIBHI SIKOCTi HACIHHS.

Bi6aiorpadiunnii onuc mus wuryBannsi: [locnenosa I'. /., Kosanenxo H. I1., Ilocnenog C. B., Jlumeunenxo C. O., Cusaw K. C. EdextuBHicTb
3acTOCYBaHHs OionpenapariB Ha MieHuLi 03uMiil. Scientific Progress & Innovations. 2024. Ne 27 (4). C. 37-42.
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Beryn

B cywyacHux ymoBax arpapHoro BUpPOOHHIITBA
AKTHBHO PO3pOOJISIOTHCS 1 BIPOBAKYIOTHCS €KOJIOTIHHO
Oe3redHi TEXHOJOTIi, M0 NependavyalTh CKOPOUYCHHS
abo BIZIMOBY BiJi CHHTETUYHUX MiHEPAIGHUX JOOPHUB
1 XIMIYHUX 3aC00iB 3aXHMCTy POCIHMH 32 MakCHMaJIbHOTO
BUKOPHCTaHHA  OIONIOTIYHMX  arcHTiB  IIiBUIICHHS
POIIOYOCTI IPYHTIB, IPUTHIYCHHS PO3BUTKY IIKiIHBIX
OpTaHi3MiB, a TaKOX 3MIHCHCHHS KOMIUIEKCY 3aXOJIiB,
CIPIMOBAaHMX Ha IOKPAIIEHHS YMOB (OpMyBaHHS
Bpoxkaro [14, 18,27, 29, 30].

JlocmimkeHHSAMH ~ BITYM3HSHUX 1  3aKOPAOHHHUX
HAayKOBIIIB JIOBE/JICHO IMYHOCTHMYJIIOIOUMII BIUTUB Ha
POCIIMHY IeIKUX NOJTi(pYHKIIOHAIBHUX penaparis [3, 15].
Kpim Toro, arpo0iosioriuHa MoJepHi3alis 3aXUCTy
poCIMH HeMOnMBa 0e3 po3poOKM 1 BIPOBAIKEHHS
CY4acHOTO aCOPTUMEHTY MiKpOOiOJIOTIYHHMX 1 XIMIYHHX
3ac00iB 3aXKMCTy POCIIHH IaaHOT 1ii [8, 21].

Bomnogiroun aHTHCTPECOBHMH BJIACTHBOCTSIMHM TaKi
mpenapary akTHBI3YIOTb 3aXMCHI MEXaHI3MH CTIHKOCTI
POCIIMH 110 TIEPE3BOJIOKEHHS, TOCYXH, BUCOKHUX TEMIIe-
paTyp Ta IpuMOpPO3KiB. 3 OTIIALY Ha Iie, aKTHBHE BUKOPH-
CTaHHSA NONI(QYHKIIOHATHHUX CIIONYK [acTh 3MOTY
MIABUIIATH €(EKTHUBHICTD TEXHOJOIH BHUPOIILYBaHHS
MIePEeBAKHOT OLIBIIOCTI CLIIbCHKOTOCIIOAAPCHKIX
KYJIBTYD, B TOMY YHMCII 1 IeHuIi o3umoi [2, 9, 12, 23].

Hapasi B CBITI HapaxOBY€EThCA MOHAM 5,5 THC. MOJIi-
¢yHKIioHAMBHUX TpenapaTiB [3, 28], Oinpina yacThHA
akuX — (izionoriydi abo CTPyKTypHi aHanoru ¢ito-
TOPMOHIB, 3/1aTHi aKTUBHO BIUIMBATH HA OCHOBHI (YHKIIi{
POCIIMHHOTO OpraHi3My, a came Ha 3allycK 1 repedir
¢izionoriyanx i Mop¢oreneTnyHuX npouecis [3, 15, 31].

VYBara HayKOBIUIB CIHpsSMOBaHa Ha BHPIIICHHS
npoOJieMd  MiABUIICHHS aJalTHBHHX MOXIJIHBOCTEH
pocnuH. BamBOIO B HaHOMY acleKTi € IHZYKIIsA
HaOyTOro iMyHITETY TOOTO (iTOIMyHOKOPEKIIis (TIpHHIIH-
IOBO HOBHWH MiAXiJ IO 3aXHCTy POCIHH Bix XBOPOO;
IHAYKTOp CTIMKOCTI aKTUBI3ye 3axucHiI (yHKIi, ajme He
BIUIMBae Oe3mocepenHpo Ha matoreH) [3, 4, 11]. Ha
BiIMIHY BiI QYHrIIMAIB IHAYKTOpU IMYHITETY He
BUKJIMKAIOTh (opMyBaHHs pe3ucteHTHOCTI [18]. Okpim
TOrO, BOHH IHTEHCHUQIKYIOTh (i3ionoro-6ioximMiuHi
MIPOIIECH B POCIIMHAX, MMiJICHIIOIOTH BIIACHHUH IMYHITET 1 Ha
Liif OCHOBI iHAYKYIOTh Y POCIHH KOMIUIEKCHY HECIICLH-
(iyHY CTIMKICTD T0 HECTIPUATIMBAX MOTOAHUX (HaKTOPIiB
CepeIOBHIIA i pI3HUX BUIIB IATOTCHIB, CIIPUSIOTH MPOSIBY
PICTCTUMYIIOIOYHX TIPOIIECiB B pocimHax [17, 26].

B Vkpaini moOpe 3apexomeHmyBamm cebe Oio-
mpermapatd Ha OCHOBiI OakTepil-aHTaroHicTiB  (¢iTo-
naroreHiB pojiB Bacillus 1 Pseudomonas ta ix wmera-
6omitiB [30]. BoHu pekoMeHIOBaHI 5K A1 OOPOOKH
MOCIBHOTO MaTepiaily, TaK i Juis OONpUCKYBaHHS POCIUH
B IIEPi0J] aKTUBHOTO POCTY (IIPOTH IUTICHSBIHHS HACIHHS,
SIKE BUKJIMKAETHCS TIEPEBAKHO canpodiTHUMHU IpUOaAMH,
¢dy3apio3Hoi, cipoi 1 Oimoi THuUIeH, OakTepiabHUX
xBopoO) [24]. Cepen OioareHTiB TpHOHOI HpPUPOIU
Haifyacrime BUKOPHUCTOBYIOTh rpubdu pony Irichoderma,
SIKI 37aTHI CTHUMYJIIOBaTH PICT POCIMH Ta BHKIMKATH
CHCTEMHY iHIYKOBaHY CTiHKicTh [5, 10, 25, 32].

Tako, B SIKOCTi JIFOYMX PEUOBHH BUKOPHUCTOBYIOTH
CHHTE30BaHI MIKpOOpPTraHi3MaMH AaHTHUOIOTHKH 3IaTHi
MIPUTHIYyBaTH KUTTEISITBHICTD ¢iTonaroreHHux

mikpomitetiB [18, 30]. I3 BITUM3HSIHUX aHTHOIOTHKIB
HaiOuTbIl  TomMpeHnit  (iTOOAKTEpiOMIIMH,  SKUH
BOJIOJII€ ITUPOKHUM CIEKTPOM OaKkTepHUIHIHOI 1 (yHTi-
nuaHol aii [20].

llle omHMM HampsMOM MOKpPAIICHHS CTaHy arpo-
[IEHO3IB € BUKOpPUCTaHAHHSA (PiTOropMoHiB ((hi3i0I0TigHO
aktuBHI peuoBnHH (DAP) CHHTE30BaHI POCIMHAMH).
B Manux koHuenTpauisx sonu (10°-10""M) srmsarots
Ha OOMiH PEYOBHH BHIIMX POCIHH, IO NMPHU3BOAUTH JIO
MOMITHUX 3MiH B iX pocTi 1 po3BuTKy. Jlo #aHOi rpynu
®AP BigHOCATBCSA TiOEpeniHu, ayKCHHH, IIHTOKIHWHH,
a0cIr30Ba i ’KacMOHOBA KHUCIIOTH, €THIICH Ta iH. [3, 23, 31].

Meta nocaiaKeHHs

Meta  gocmipkeHb:  3°sCyBaTH  BIUIMB  IIOJIi-
(hyHKIIOHAFHUX IpenapatiB MPUPOJHOTO MOXOHKEHHS
Ha piBeHb PO3BUTKY XBOPOO i MPOAYKTHBHICTD MIICHUIII
03UMOI.

3asoanns docniodicenns: OLIHUTH BIUIMB Olomperna-
pariB Ha QiTocaHiTapHUI CTaH 1 YpO’KalHICTh MIIEHMII
03UMO{; BH3HAYUTH TEXHIYHY e(EKTHBHICTH Iepel-
MOCiBHOT 00pOOKHM HACiHHA Oi0JOTiYHIMH (QYHTITHIAMMY;

3’ACyBaTH BIUIMB [OCTI/KYBaHUX IIperapariB Ha
€JIEMEHTH CTPYKTYPH YPOOKal0 MIISHHI 03UMOi.
Martepianu i MeTonu
JlabopaTtopri  mocmimm mpoBommwm y  2022—

2024 pokax Ha kadenpi 3axucty pocius [lonTaBcbkoro
JeP)KaBHOTO ~ arpapHOTO  YHIBEPCHTETY, IIOJbOBI B
COI «Tatiana» JlyGencbkoro paiiony IlonraBchkoi
obmacti. B aKOCTi TecT-00’€KTy BUKOPHCTOBYBABCS COPT
MIIEHUI 03uMOi biarogapka ogecbka.

Hocnimkysanucst 6ionpenaparu ditorua, p. (5 11/T)
ta BioMar (Asorpan A), p. (21/T) ans gonociBHOI
00pOOKH HACIHHSI.

BusHaueHHs TOCIBHMX SIKOCTEH HAcCiHHS 3JilCHIO-
BAIM METOJOM IIPOPOIIYBAaHHS Yy BOJIOTIH Kamepi B
gamkax [leTpi Ha QinbTpyBanpHOMY mamepi, 3TiTHO
cTa"maprty [6, 7]. Hacinus iHKyOyBamu mpu TeMIiepaTtypi
+20-25 °C. O6mik eHeprii nmpopoctaHHs i mabopaTopHOT
cxokocTi mpoBoawiu Ha S5-W Ta 10-ii mens. OO6mik
KOPEHEBUX THWJIEH IIISHHI O03WMOI Ta BH3HAYCHHS
MTOJILOBOT CXOJKOCTI 1 BYDKHBAHOCTI POCIIMH IPOBOIIIIN
3a 3arajJpHONpHUIHATOI0 Meronukoro [13, 16]. Cxema
JOCTiy:

1. KonTponb — 6e3 00poOku HaciHHs OionpenapTamu;

2. @irouun, p., (5 1/ra) — 06podKa HaciHHS;

3. Biomar, p. (2 1/T) — 06po0OKa HaCiHHS;

4. ®itorun, p. (5 n/t) + Biomar, p. (2 1/T) — 00poOKa
Haciuus [1, 19].

IInoma o0OmiKOBOI MUNAHKHA CTAaHOBHIA 2 M,
O0JIK ypo)kar0 TPOBOOMIN 3 YCi€l IUIONII IiISTHKH.
AHami3 CTPYKTYPH YpO’Kaio 37iHCHIOBATIN Y HaBYAJIEHO-
HayKOBiii Jaboparopii 3axucT pocinuH HaByamsHO-
HAYKOBOTO I1HCTUTYTY AarpOTEXHOJIOTIHM, CEeNeKIi Ta
exosorii [TJJAY.

Pe3ysabTaTH Ta iX 00roBOpeHHs

IcroTHmii BMB Ha (OpPMYBaHHS NPOAYKTUBHOCTI
MIIICHUTI 03UMO1 MAlOTh TPUBAIICTH (PEHONOTIYHHUX (a3
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Ta eTanu opraHorene3y. HalBaxmuBimoro € mepma ¢asza
PO3BHUTKY Oynb-sIKOi POCIWHU — MPOPOCTaHHS HACIHHA.
3a CyyacHHMX TEXHOJIOTI BHPOILYBaHHA CUIBCHKO-
rOCIO/IAPCHKUX KYJBTYP Mepe0adacTbes 0310pOBICHHS
MOCIBHOTO Marepialy 3 BHKOPHCTAHHSIM PICTPETyIIO-
I0YMX PCUOBHH CYMICHO 3 MIKPOCIIEMCHTAMH Ta TECTH-
UIaMH, 110 HE TUIBKU IMOKPAIIye€ MOCIBHI MOKa3HUKH

Taoauns 1

HACiHHS, @ i B MOJAJBIIOMY IIO3UTHBHO BIUIMBAE Ha
YpOXKaiHICTh Ta AKicTh mpoaykmii [33].

[Iporsrom 2022-2024 pp., HaMH TPOBOIMIINCH
JNOCTI/DKeHHS 110 BUBYEHHIO BIUIMBY OiompemnapartiB
®ditorun, p., bioMar, p. Ta X KOMIO3HUIli Ha MOCIBHI
SKOCTI HACiHHSA TIIEHHIN 03uMOI copTy biaromapka
onecbka (maon. 1).

BrumB GionpenapariB Ha MOCIBHI SIKOCTI HACIHHS MIIEHUI 03UMOi braronapka ogecbka

Eneprist npopoctanss, %

JIabopartopHa cxoxicTb, %

Bapiantu
2022 p. 2023 p. cepesiHe 2022 p. 2023 p. cepesHe
Konrposs (06pobka Bos1010) 82,5 86,0 84,3 92,5 95,2 93,9
®irouun, p. 85,5 91,5 88,5 95,3 97,0 96,15
bioMar, p. 84,0 90,3 87,2 95,0 96,3 95,7
®itouun, p + biomar, p. 87,3 92,5 88,8 97,5 98,3 97,9
HIPos 4,5 4,9 43 2,7

B ycix BapiaHTax 3 BUKOPHCTaHHSIM OiompenapaTtis
CriocTepirajach IO3UTHBHA TEHJCHLIS 10 30LIbIICHHS
€Heprii MpOpPOCTaHHSA 1 TabOPaTOPHOI CXOKOCTI HACIHHSL.
B xoHTpom eHepris TPOPOCTaHHS HACIHHA TIIICHHUII
03uMOi 1151 TociBHOT 2022 poKy CTaHOBHIIA B CEPEIHEOMY
82,5 %, ay 2023 poui — 86,0 %. Y BapiaHTax 3 06po6KOI0
Haciaag @irounaom, p. i bBioMarowm, p. maHui MOKa3HUK
30impmmBes Ha 3,0-55% 1 2,5-3,7%, Tomi sk
BUKOPHCTAaHHS KOMITIO3UIIIT IaHUX TPETapaTiB BUKINKAIIO
AKTHBI3aI[ill0 POCTOBHX MPOLECIB 1 SHEPTisl IPOPOCTAHHS
y BapiaHTi gocsriaa 87,3-92,5 %, mo Ha 4,8 % BuIe
KOHTPOJTIO.

AmHarnoriyHa TeHJEHIIs NPOCTeXyBajacs BIIHOCHO
mabopaTOPHOI CXOXKOCTi. B mizoMy, maHWA MOKa3HUK Y
HACIHHA TMIIICHUII O3WMOI B KOHTPOJI BiJIIOBiIaB
KOHIWIIHHAM SKOCTSM TIIOCIBHOTO Martepialy 3TiTHO
cTaHzaapry, To0To mepeBuuryBaB 92 %, ane amuikamis
HACIHHA JOCHIJPKyBaHHMH OiompemaparaMyu TO3BOJIIIIA
MiIBUIIUTH JTA0OpAaTOPHY CXOXKICTh B CEpeIHBOMY IIO
Bapianty 3 ®itonmaom, p. xo 95,3 % (2022 p.) i no
97,0 % (2023 p.). Jlerio HIOKYI TTOKa3HUKH 3apEECTPOBaHI
y BapiaHTi 3 BukopucranHsMm bioMary, p. — 95,0 % Ta

96,3 % BIONOBIZHO POKIB JOCHIDKCHHS. IcTOoTHE
30UIBIIEHHS CXOXOCTiI BiAMidanocs Yy BapianTi 3
Tadauusa 2

00poOKOI0 HACIHHS CYMIILIIIO 3a3HAYCHUX IIpenaparis.
Pienr mokasumka jgocsraB 97,5 % ta 98,3 %. Orxe,
YITKO IIPOCTEKYEThCS CTHUMYJIOIOUMil  edekr Oio-
IpenapariB Ha IMOKa3HUKU ITOCIBHOI SKOCTI HAaCiHHEBOTO
Mmarepiaiy.

Tako) BHBYaBCs BIDIMB OiompernapaTiB Ha ITOJBOBY
CXOXICTh 03UMOI MIIeHULi copty braronmapka onechbka
1 BIDKHBAHICTh IIICHA TEPE3UMIBII. Y KOHTPOIBEHOMY
BapiaHTi (HaciHHS 00po0IeHe BOO0) MOJIBOBA CXOXKICTh
cranosuna B 2022 poui 76,0 % (342 mr/m?), a'y 2023 —
74,3 % (334 mr/M?). 3a gomociBHOi 06pOOKH HACiHHSA
oiompenaparom bioMar, p. maHuii TOKa3HUK 301IBIITUBCS
Ha2,4 %y2022 p.ina 1,2 %y 2023 p.; KUIbKICTb POCIIUH
nopisHoBana 354 i 340 mr/M? BimmosimHO (madn. 2).
VY BapiaHTi 3 BuKOpHcTaHHsIM Ditommma, p. crocTepi-
rajacsi aHaJIoriyHa TCHACHISA, TOOTO 3OLIBIICHHS
MIOJIFOBOT CXOKOCTI B CEPETHBOMY 32 POKHM JOCIHIHKEHHS
Oysno Ha piBHI 2,2 %. Bummii BiICOTOK peecTpyBaBCs
y BapiaHTi i3 kommo3utiero Pitonuaa, p. i bioMara, p. —
79,2 Ta 77,0 % (360 mr/m? i 346 wr/M? BiANOBIAHO 1O
pokiB jgocimimpkeHHst). Ilicis BigHOBJCHHS Bererarrii
MU BHU3Ha4aJIl PiBEHb BI)KUBAHOCTI POCIIHH. Y KOHTPOJIb-
HOMY BapiaHTI BiH CTaHOBHMB y CEPEJAHBOMY 3a POKH
cniocrepesxensb 91,4 %.

PictcTrMmyimioroda akTHBHICTE OiompernapariB 3a JONMOCIBHOT 00pOOKH HACIHHS TIIIEHHUII 031uMOi copTy braromapka onecpka

2022-2023 pp.

2023-2024 pp.

Bapiantn KiJIBKiCTh T0JIbOBA BI)KUBAHICTh KUIBKICTh TOJIbOBA BIDKHUBAHICTh
pOCIHH, mIT./M CXOXIiCTh, % pociuH, % pociuH, mT./M> CXO0XKICTh, % pociuH, %
Kontpons (00podka Bo10r0) 342,0 76,0 91,5 334,0 74,3 91,2
®dirouun, p. 352,0 78,2 94,7 344,0 76,5 94,9
BioMar, p. 354,0 78,6 94,4 340,0 75,5 93,9
®itouun, p + biomar, p. 360,0 79,2 94,9 346,0 77,0 96,3

[To BapianTax 3 HOMOCIBHOIO aruTikaiero Oiorpe-
mapataMi BHKMBAHICTh POCIHH 3adikcoBaHA Ha OibII
BHCOKOMY piBHI TOpPIBHAHO 3 KOHTpojeM. Tak, B
cepeaHbOMY y BapianTi 3 DiTomumoMm, p. MOKa3HHUK
cranoBuB 94,8 %, 3 bioMarom, p. — 942% 1 3a
KOMIIJIEKCHOTO BUKOpHCTaHHsS Oiompemnapatis — 95,6 %.
Otxe, JIOTIOCIBHA aruTiKaris JTOCTIKYBaHIMH
NPOJYKTaMH HE TUILKY MO3UTHBHO BIUIMHYJIA HA TOJIBOBY

CXOXICTh POCIHMH MIICHHIII O3MMOI, ajlle W BHUIBHIA
AQHTHUCTPECOBI BJIACTUBOCTI TECTOBAHHUX IPEMapaTiB,
0 JO3BOJWIO OUTBIIINA KUTBKOCTI POCIWMH BIKUTH 3a
HECTIPHUSATIMBUX YMOB.

Kpim Toro, 3a gomociBHO1 00poOKH GiompenapaTamu
@irtorun, p., bioMar, p. i xommosurii @irorwn, p. +
BioMar, p. BUsABHBCS 3HAYHUH PYHTiCTATHYHI BILUTUB Ha
PO3BHUTOK (Dy3apio3HO-TEIbMIHTOCIIOPIO3HUX KOPEHEBUX
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ramneit. [TommpericTs xBopobu B 2022 pomi y KOHTPOITI
cranoBmia 154%, a B 2023 pomi 12,5 %.
Bukopucranns mnpenapary @irtouua, p. JI03BOJMIO
3MEHILIUTH MPOSIB KOPSHEBUX THUJICH Maiixke BiBivi (puc. 1).

154

16 2022  m2023

141 12,5

12

10 - 8,5 9,2

7,5

5 6,5

52

BioMar ditonnug +

BioMar

Konrpons ditonnun

Puc. 1. Biue nonociBHoi 00poOku Gionpenaparamu Ha
momupeHHs Ppy3apio3HO-TeIbMIHTOCIIOPIO3HOT
KOpEHEBOI T'HWJII Ha POCIMHAX IIISHUII
o3uMoi copty brarogapka ogecbka

Taoaunsa 3

Amnikariss HaciHas bioMarom, p. Oynma MeHme
(heKTUBHOIO 1 MOMIMPEHICTh XBOPOOU B IIhOMY BapiaHTI
craHoBuna 9,2 %y 2022 p. 16,5 % —y 2023 p. Haiikparmii
pe3ynpTaTi OyNIn OTPHMaHi y BapiaHTi 3 BHKOPHUCTAHHSM
KOMITO3MLIIT TECTOBaHMX IpenapariB. PiBeHb NpOsBY
XBOPOOHW 3MEHIIMBCS 10 EKOHOMIYHO HEBIT4yTHOTO PiBHS
7,515,2 % BiANOBITHO POKIB AOCIIIKECHHSL.

Ha namy nymky, mikyBansHuii edext ditonuna, p.
MiJICWIMBCS CTUMYJIIOIOYOI0 Jieto bioMara, p. Otxe,
CyMiCHE BUKOPHCTaHHS IMX TIpenapaTiB Jae 3MOTy
CTPHMYBATH MOLIMPEHICTh KOPEHEBOT THIITI HA MOYaTKO-
BUX eTalax OpraHoreHe3y pOCIUH IIICHHII 03UMOi.

PesymbraTi JOCTIKEHB CBiAYaTh MPO IPOJIOHTO-
BaHUH edeKkT oOpoOKM HACiHHS TECTOBAaHMMH 0i0-
TperapaTaMy Ha PicT i PO3BUTOK POCIHH MPOTITOM BCi€l
BereTallii, 10 IO3UTHBHO BIUIMHYJIO Ha (OPMyBaHH:
ENIEMEHTIB  CTPYKTypH Bpoxaw (maén. 3). Tak,
npemnapatu @itoru, p. i BioMar, p. cupusu 3pOCTaHHIO
03epHEHOCTI Komoca Ha 7,6 1 8,6 % BiamoBigHO, a
KOMIUIEKCHE IX 3aCTOCYBaHHS MiJBUINWIO KUIBKICTh
3epeH B kojoci Ha 12,2 % BIIHOCHO KOHTPOIIIO.
BusiBiieHO 3pocTaHHS TPOAYKTHBHOI KYIIUCTOCTI Yy
BapiaHTi 3 OOpPOOKOI0 HACIHHS NIIEHUI[I KOMIUIEKCOM
6ionpemnapartis — Ha 10,3 % NOPIBHSIHO 3 KOHTPOJIEM, TOAI
sk 3 bioMarowm, p. — Ha 7,1 %, 3 ®itouumom, p. — Ha
3,4 %. BigmiHHICTS TTOKAa3HHWKA CEpEIHBOI MacH 3epHa 3
KOJIOCY y Pi3HHX BapiaHTax Iociimy Oyjia HEe3HAYHOIO.

BruuB onociBHOT 00poOKH HaciHHsI OiompenapaTtaMy Ha eJIeMEHTH CTPYKTYPH YPOXKato MILIEHHUI[ 03UMOT COpTy

Brnaromapka oecrka (cepeHe 3a POKH TOCTIIKCHB)

. Ipo, MyKTHBHA KinpkicTh IpOIyKTHBHAX Bl ey CepenHst Maca 3epHa
Bapiant KYIIUCTICTB, creben B KOJIOC1
wr./m wr./m % I0T. % r. %
Kontpons (06podka Bomoro) 1,3 406 100,0 19,7 100,0 0,72 100
®itonun, p. 14 420 103,4 21,2 107,6 0,75 104,2
bioMar, p. 1.4 435 107,1 21,4 108,6 0,75 104,2
®irtouuz, p + biomar, p. L5 448 110,3 22,1 112,2 0,78 108,3
[TincymMKoBOIO  OLIHKOIO ~ OYyIb-SIKOTO CKPHHIHTY [Ipencrasneni B mabnauyi 4 pe3ynbTaTH AOCIIKEHB

MECTUIMIIB 1 arpoxiMmikariB € aHaji3 e(eKTHBHOCTI
BIUIMBY TECTOBaHMX IIpenapariB Ha (iTocaHITapHUI
CTaH KyJBTYpH 1 pealizallilo MPOAYKTUBHOCTI POCIHH.

Taoauus 4

CBi/IYaTh PO IIIKOM NPUHHATHUH PiBEHb KOMIUIEKCHOTO
MMO3UTHUBHOIO BIUIMBY JIOCTI/DKYBaHUX OiompemnapartiB
MIPOTSTOM OHTOT€HE3y POCIIUH MIICHHUI O3HUMOi.

TexHiuHa e)eKTUBHICTH BUKOPHCTaHHs OiolpenapariB B KOHTPOJI KOPEHEBOI THIJII Ta 1X BIUIMB Ha 3€PHOBY
NPOOYKTHBHICTh POCIIMH IIICHHL 03UMOi copTy brarogapka omecbka (CepemHe 3a POKH JOCITIIKCHB)

. . Hopwma Butpatu
Bapiant gocuigy P bati,

TexHiuHA €()EKTUBHICTS,

VpoxaiiHicTs, +/— 110 KOHTPOJTIO

/T, J1/ra % T/Ta T/ra %
KonTtposs (06pobka BOI010) - - 5,66 - -
ditouun, p. 1,0 49,2 5,92 0,26 4,6
BioMar, p. 1,0 442 591 0,25 4.4
®itonun, p + biomar, p. 1,0+1,0 51,8 5,97 0,31 5,5

B uinomy, mpenapar ®itouun, p. BUSIBHB OLIBII
BUpaxeHy  (yHricratuuHy  Ait0,  3a0e3NeYuBIIN
3HWKCHHS TOIIMPEHHA KOpeHeBMX TrHuiedl Ha 49,2 %,
o Ha 5,0 % BuIe 3a OKAa3HUKHU npenapary bioMar, p.
(44,2 %). HasBuicte anTH(dyrambHOi Jii B JaHOMY
BUNAJKy MOJXKHA TMOSCHHTH TIPOSIBOM €IIiCITOPHOTO
epeKTy, BHACIIIOK SIKOTO AaKTUBYEThCS  IMYyHHA
CHCTeMa POCJIHH 3a PaxyHOK MPOJIYKyBaHHS 1HZYKTODIiB

critikocti [22]. KoMIiekcHe 3aCTOCYBaHHS 3a3HAYCHHUX
OionoriyHmX 3aco0iB BHSIBIJIO aTUTHBHUN  e(eKT,
BHACJIJIOK SIKOTO TEeXHIYHAa e(EKTUBHICTh KOHTPOJIIO
KOpeHeBuX rHuiei fgocsaria 51,8 %, mo Ha 2,6 ta 7,6 %

Buille 3a edekruBHicTh Pironmay, p. i bioMary, p.
BIATIOBITHO.
dirocanitTapHa  aKTUBHICTh  TECTOBaHUX  Oio-

mpenapariB  0e3yMOBHO CTaja OJHUM 13 YHHHHUKIB,
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o0 TMO3UTHBHO BIUTMHYJIM Ha peaji3allif0 TeHEeTHIHO
00yMOBJIGHOI ~ 3€pHOBOi  MPOIYKTUBHOCTI  POCIHUH
mmeHuni  o3umoi. Haiikpamyi TOKa3sHUKH Yy HAaIINX
JOCTiIaX OTpUMaHi 3a KOMIIEKCHOTO 3aCTOCYBAaHHS
OionpemnapaTiB  (3pOCTaHHSA ypPOXKAHHOCTI BIAMOBIAHO
koHTposito cranoBwio 0,31 T/ra). 3a camoctiliHOTO
BUKOPDHCTaHHS  Kpalle MpOSBHIKMCS  CTUMYIIOIOYI
BiactuBocTi y ®DiTonmaa, p., IKUH 3a0e31Me4nB MPUPICT
yposkaiiHocTi Ha piBHi 0,26 T/ra.

BucnoBku

BusBieHO MO3UTUBHHUN BIUIMB IOIOCIBHOI arumkarii
HACiHHA TIIEHWII O3MMOI JOCHI[DKyBaHMMH  0io-
npernapaTaMM Ha IOJBOBY CXOXICTh POCIMH Ta iX
AQHTUCTPECOBI BIACTHUBOCTI.

BcraHoBiI€HO TNO3WTHBHUI (iTOCaHITAPHUI BILIMB
KOMILIEKCHOTO 3aCTOCYBaHHs mpemnapatis ditouumd, p. +
bioMar, p. Ha pociuHM KyJIbTypH. BimmiueHo
3MEHIICHHS! MOUIMPEHHs KOPEHEBMX THWIEH 10
€KOHOMIYHO HeBimdyTHOTO piBHA (7,5 1 5,2 % 3a pokamu
JTOCITIPKECHHS ).

BimmiveHo mponoHToBaHMA e(heKT arutikamii HaCiHHS
TECTOBAaHUMH OiompernapaTaMu Ha (OPMYBaHHS eJCMEH-
TiB CTPYKTypH Bpokaio. Tak, y BapiaHTi 3 BHKO-
pUCTaHHSM KOMITO3MIIi OiompenapaTiB MPOTyKTHBHA
KymucTicTs 3pocna Ha 10,3 %, o3epHEHICTh KOJIOCY — Ha
12,2 %, a maca 3epHa 3 kojocy — Ha 8,3 %.

BusiBneHo ¢yHricratuynnii epexT y TecTroBaHHX 010-
npenapariB BiJHOCHO 30yIHHKIB KOpPEHEBHX THUJIEH,
SIKUH 320€3MeUy€eThCS POSIBOM ENNICITOPHOTO SPEKTy 3a
PpaxyHOK IIPOJyKyBaHHS iHIyKTOPIB CTIMKOCTI pOCINH 10
xBopoO. HaiiBummii  piBenp  antudyranpHoi  mii
MPOSIBUBCS. 32 KOMIIO3UTHOTO BHMKOPHCTaHHS 0i0-
IpenapariB: TexXHiYHa €(pEeKTHBHICTh BIJHOCHO KOpEHe-
BHUX rHujeH ctanoBuia 51,8 %.

Iepcnexmueu nooanvuux 00cioxiceHs TOIATAIOTH Y
BHUBYCHHI 010areHTIB MEPCIEKTUBHUX UIS 3aCTOCYBAaHHS
B 010JIOTYHOMY 3aXHCTi Bijl PiTONATOreHHNX OPraHi3MiB,
a TaKOX iX PICTCTUMYINIOIOUNX BIACTUBOCTEH.

Konduikr intepeci

ABTOpH CTBEp/XKYIOTH IIPO BiZICYTHICTH KOH(IIKTY
iHTepeCciB MO0 IXHBOTO BHKIAAy Ta pE3yJIbTaTiB
JIOCIIIKEHD.
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