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Winter wheat (Triticum aestivum L.) is the main grain food crop of Ukraine, which is sown annually on
the area of about 6.0-6.5 million hectares. It should be noted that in today's conditions an effective agro-
technological method of cultivation in increasing and stabilizing crop yields can be widespread use of
biological fertilizers, plants growth regulators, stimulating substances and micro-fertilizers. The purpose of
the study was to determine the effect of micro-fertilizers on the productivity and grain quality of winter wheat
at pre-sowing seed treatment and foliar application. During the study the following scientific methods were
used: analysis, synthesis, field scientific method, and statistical analysis of the experimental data. According
to results of the study in the Left-Bank Forest-Steppe of Ukraine, it has been found that the number of
productive stems per area unit in the variant of seed treatment with micro-fertilizers increased by 5.5-6.8 %,
and in the variant with foliar application — by 7.1-12.2 %, as compared to the control. The plants’ spike
length in the treated variants ranged from 6.8 to 7.4 cm, which is 2.1-14.9 % higher than in the control. The
number of grains per spike varied from 26.0 to 37.1, or they were formed by 7.4-14.8% more than in the
variants without micro-fertilizers’ applications. The maximum grain yield of winter wheat (5.62-5.63 t/ha™)
was obtained by combining of seed treatment with Vuxal Terios U (1.4 I/t) or Vuxal Terios M (1.5 I/t) micro-
fertilizers and foliar fertilization with Vuxal Microplant (1.0 I/ha) in the phases of tillering, leaf tube
forming, and the beginning of coming into ear. The positive effect of Vuxal micro-fertilizer application on
grain quality indicators of Vdala winter wheat variety was clearly expressed. Thus, the pre-sowing seed
treatment with microelements provided an increase in thousand-kernel weight by 0.8-1.0 g or 2.0-2.5 %,
and in the variants with combination of pre-sowing seed treatment and foliar application at different winter
wheat growing stages the grain weight increased by 1.8-3.3 g or 4.4-8.1 %. Gluten content in winter wheat
grain in the variants with micro-fertilizers’ applications was by 3.4-8.8 % higher (absolute) as compared
with the control. In terms of quality, the grain corresponded to the first class.

Key words: winter wheat (Triticum aestivum L.), micro-fertilizers, seed treatment, foliar application,
yield structure, yield.
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E®EKTUBHICTHb MIKPOJOBPUB 3A YMOBHU OBPOBKH HACIHHSA TA JIMCTKOBOI'O
NIJIXKUBJIEHHA NOCIBIB NIIEHUII O3UMO1

B.B. I' anzypl, A. A. Kouepzal, 0. C. ITunko?, O. I. JTens?

! TMonTaBceka nepxasna arpapHa akazgemis, [lontasa, Yxpaina

2 [TonTaBchKa JepaBHA CiIbCHKOTOCIIONAPCHKA AOCHiHA cTaHIis iMeni M. 1. BaBunosa IHcTHTYTY
ceuHapctBa 1 AIIB HAAH, Ilonrasa, Ykpaina

OcHO6HOIO 3epHOB8010 NPOOVBOLHOIO KYIbmypolo Vkpainu € nuwenuys ozuma (Triticum aestivum L.), sky
wopiuno eucieaiomv Ha niowi oOausbko 6,0-6,5 man ea. [liceum acpomexHiunum 3aX000M NIOGUUYEHHS
BPOACAUHOCT KYTLMYPU MOJCe OYymMuU WuUpoKe 3acmocy8anus Mikpooobpus. Memoio odocriodcens 6y10
3’scysamu 6nauU8 MiKpoOoOPUE HA NPOOYKMUGHICHb MA NOKAZHUKU SIKOCMI 3ePHA NUEHUYL 03UMOi Yy pasi
00nocigHol 0OPOOKU HACIHHA MaA No3aKopeneso2o 3acmocyséanns. 11i0 uac nposedenns 0ocaiodxcenb GUKOPU-
CMAHO MaxKi HAYKO8i Memoou. ananiz, CUHmMes, NOabOGUL, CMmamucmudHuil. 3a pe3yibmamamu 00CaiodHcelsb 8
ymogax Jlisobepeoicnoeo Jlicocmeny Yxpainu eécmanoeieHo, wjo KiibKicmbs NpOOYKMUBHUX cmebenl Ha
00uHUYi niowi 8i0 0OPOOKU HACIHHA MIKPOOOOpUSaMU NOPIGHAHO 3 KOHmMpoaem 3pocia Ha 5,5—06,8 %, a 6i0
AUCK08020 niddcusnenns — na 7,1-12,2 %. Jlosacuna xoroca na obpobrenux eapianmax nepebdysanida 8
medicax 6i0 6,8 0o 7,4 cm, wo na 2,1-14,9 % dinvwe, nise Ha koumponi. Kinvxkicms 3epen 3 konoca eapirsa-
aa 6i0 26,0 do 37,1 wm. abo ix popmysanoca na 7,4-14,8 % binvwe, nign Ha OinaHKax 6e3 3aCMOCY8aAHHS
MikpoOobpus. Maxcumanvuy ypooicaiinicms 3epra nutenuyi (5,62—5,63 m/ea) ooepocano 3a ymosu
noeoHanHss 06podKU HacinHs Mikpodobpusamu Bykcan Tepioc V (1,4 i/m) abo Byxcan Tepioc M (1,5 i/m) 3
JUCMKOBUM niodicusnenuam npenapamom Byxcan Mikponaanm (1,0 1/2a) y pasu — kywinnsa, euxio y mpyoxy,
nouamox Konociuus. Himko eupadicenum € nosumueHull enaué Mikpooobpue Bykcan na sxichi noxazmuku
3epua nuenuyi ozumoi. Tax, donociena ob6pobKra HACIHHA MIKpOeneMenmamu 3abes3neyuna nio8uUeHHs Macu
1000 3epen na 0,8-1,0 2 abo 2,0-2,5 %, a na dinsnkax, 0e nposoOUNU We Ul NO3AKOPEHe8e NIONCUBTEHHS NO-
cigig nwenuyi 6 pisui gasu pozeumky eacogumicme 3epua, 3pocia Ha 1,8-3,3 2 abo 4,4-8,1 %. Bmicm
KACUKOBUHU 6 3ePHI NUeHUYl HA 8aPIaHmMax i3 3aCmoCy8anHHAM MIKkpooobpue Oye euwum na 3,4-8,8 %
(abconromuux) nopieHAHO 3 KOHMPOLEM.

Knrouoei cnosa: nwenuys ozuma (Triticum aestivum L.), mixpooobpuea, obpodxa nacinus, nozaxoperese
NIOJCUBNEHHSL, CIMPYKIMYPA 8POICAI0, YPOICAUHICMb.

Beryn

[Muiennist o3uma (Triticum aestivum L.) € OCHOBHOIO TPOIOBOJIBYO0 3EPHOBOIO KYJIBTYPOH YKpaiHu,
MOCIBHA IUIOIIA SIKOT HIOPIYHO CTAHOBHUTH OnM3bKO 6,0—6,5 MiH ra. BapTo BiA3HAYWMTH, IO JOCITHYTHH
PiBEHb BPOXKAaHHOCTI 3epHa KYJIbTYpH B YMOBaxX BHUPOOHHIITBA I€¢ 3HAYHO MOCTYMAETHCS MPOIYKTHBHOCTI
MIOCIBIB MIIEHMIN O3WMOI, SKHH OJIEpP)KaHO B TEXHOJIOTIYHUX JOCIHigaxX OibIIOCTI PerioOHaJbHUX HAyKOBO-
JIOCITITHUX YCTaHOB. 3BaKAIOYH Ha TI€, aKTyaIbHUM € TIOIIYK JI€BUX arpOTEXHIYHUX 3aXOJiB MiIBUIICHHS Ta
crabiiizawii BpoxaitHocTi KynbTypu [1-4].

Ha nymxy P. A. Boxerosoi, A. 1. Kpusenko [5], BaromuM pe3epBoM, SIKUH 1€ HENOCTaTHBO BUKOPUCTO-
BYETHCSl B arpOTEXHOJIOTIAX AJS 3POCTAHHS NPOAYKTUBHOCTI IOCIBIB MOXe OyTH IIMPOKE 3aCTOCYBaHHS
OiojoriuHnX NOOPHB, PETYJSATOPIB POCTYy Ta CTUMYIIIOIOYMX PEUOBHH, MikpomoOpus. Lli pedoBmHU mpu
MaJIMX HOpPMax BHECEHHS 3/aTHI e(EeKTHBHO BIUIMBAaTH Ha POCTOBI NPOLECH, a TaKOX YpPOXKaiHICTh,
eKOHOMIiUHi Ta eHepreTHuHi Nokas3HUKK [6]. IxHe 3acTocyBanHs MUIAXOM 0OGPOOIAHHS HACiHHA a6O MO3aKo-
PEHEBOTO MiHKUBIIEHHS MOCIBIB MOYKE CTaTH €(PEKTHBHIM arpOTEXHIYHUM MPUHOMOM 3abe3rnedeHHs moTped
POCIIHH MiKpOeJIeMeHTaMHt YIIPOIOBIK Tepioay Bereraitii [7-12].

Hocnimxenns B ymoBax [liBgennoro Cremy YKpaiHu CBiI4aTh, 10 MO3aKOPEHEBE MiKUBIICHHS MOCIBIB
mmeHUIT 03uMoi npemapatamu «Opranik [»» ta «EckopT-0i0» CpHsUIO MiABUINCHHIO BPOXKAWHOCTI 3epHa
copty Kompuyra na 1,53-1,59 1/ra a6o 52,9-55,0 %, a copry 3amoxnicte — Ha 1,91-1,94 1/ra abo 62,6—
63,6 % [13].

Y nocnimxenasx M. M. Conmonymiko [14] 3acrocyBanHs mpenapartiB Peakom i Bummen ams oOpoOku
HaciHHA a00 OOMPHUCKYBAHHS MOCIBIB CIIPUSIO 3pOCTAaHHIO BPOKAWHOCTI 3epHA MIIICHHUITI 03UMO1 MTOPiBHIHO 3
KOHTpoJieM, BignoBigHo Ha 3,2 1 3,9 % Ta 5,9 1 6,6 %. Y pa3i noeqHaHHsS IOTOCIBHOT 0OpOOKH HaCiHHS 1
[M03aKOPEHEBOTO IMiJHKUBIICHHS TOCIBIB Oinbin edextuBHMMU Oynm mpemapatu Pamoctum Tta Bummen.
[IpupicT yporkaitHOCTI BiAIOBITHO 0 KOHTPOJIIO CTaHOBHB 5,3 1 6,3 %.

Ne 2 - 2021 » BICHU/K lNonTaBcbkoi AepkaBHOI arpapHoi akagemii 47



CUIbCbKE NroCnoaArPCTBO. POCJIMHHULITBO

JlocikeHHs CBiYaTh, IO JIMCTKOBE MiKUBJICHHS KOMIUIGKCHUMHU f00puBaMu DizioxusmiH, bpekcin
Mikc ta Maiictep TpU3BOAWIO IO WiABHINEHHS piBHA peHTabenbHocTi 3 3,2 mo 15,3 %, mo Oyro
CIPUYMNHEHO TAaKOXK 1 30UIBIIECHHIM BPOXKaliHOCTI 3epHA MOPIBHAHO 3 KoHTpojeM Ha 11,6-13,8 % [15, 16].
Brecenns kaniiiaux go6pus (375 kr/ra) i quHKy (15 Kr/ra) 3Ha4HO MOJIMIIKIO TOKa3HUKH POCTY 1 PO3BUTKY
Ta BpoxkaliHOCTI mreHui [17, 18].

AHami3 pKepenl HAYKOBOi JITepaTypH CBIiIIUTh, IO IHTAaHHA BHOOpPY TpenapaTy 3 HaWOiIbII
ONTHMAJILHAM CKJIAJIOM €JIEMEHTIB JKUBIICHHS BiAMOBITHO 10 610J0TIYHUX MOTPEO KyIbTYPH B Ty 9 Ty a3y
POCTY 1 PO3BUTKY Ta PETJIAMEHTIB IXHHOTO 3aCTOCYBAaHHS B TEXHOJIOTI] BUPOIIYBAHHS MIICHHUIII O3UMOI €
akTyanpbHUM. Lle 3yMOBIeHO HEOOXIAHICTIO MOCTIHHOTO MOTINOJICHOTO BUBYCHHS OCOOIMBOCTEH BHKOPHC-
TaHHS, BIUIMBY MIKpOJOOpPHB HOBOTO MOKOJIHHS Ha POCTOBI IPOIECH, CTIHKICTb POCIMH MIIEHHUIN IO
HECHPUSATIMBUX YNHHUKIB HABKOJIMITHBOTO CePEAOBUIIa, (HOPMYBaHHS BPOKANHOCTI.

Mema pocmikeHb — 3’sICYyBaTH BILTUB MIKPOJOOPHB HAa MPOMYKTHBHICTh Ta TOKAa3HHWKH SKOCTI 3€pHA
IIIIIEHUITI 03UMO] 32 YMOBH JOTIOCIBHOT 00pOOKHM HACIHHS Ta IT03aKOPEHEBOT'O 3aCTOCYBaHHS.

3ae0anna MOCTIIHKEHHS: BUBUNTH BIUIMB MIKpOIOOPHB K y YHCTOMY BHI, TaK 1 Pi3HUX IXHIX KOMIIO3H-
Uil Ha piBEHb YPOXKAWHOCTI 3epHa MILEHMII 03UMOT; AOCIHIAUTH BIUIMB MiKpomoOpuB Ha (GOpMyBaHHS SIKic-
HHX TOKa3HUKIB 3epHAa MIIICHUIII 03UMO.

Marepiaiau i MeTOAH TOCTiKEHD

Hocnimxenns npoBoauny Brpoaosx 2016—2019 pp. na 6a3i [lontaBcbkoi qep>kaBHOI arpapHOi akageMii.
[pYHT — 4YOPHO3€EM THIIOBUI MaJIOI'yMyCHUM, SKHI XapaKTEPU3YEThCS TAKUMH arpOXiMidYHUMU MOKA3HUKAMMU:
BMicT Tymycy B opHomy miapi (0—20 cm) 3,8-4,0 %; a3zoty, 1o Jierko rigpomizyerbes — 5,6-6,3 mr/100 r
rpyary (3a Tropinum ta Kononomow); P>Os B onroBokucmiii BuTspkui — 11,2-12,3 mr/100 r rpyHTy (32
YupukoBuM); ooMinHOTO Kajiito — 17,1-17,3 mr/100 T rpyHTY (32 Macmosoro), pH comboBoi BUTSXKKH — 6,3.

ocisra moma ginsaku 100 M2, a o6mikoBa — 50 M2, TTOBTOPHICTB JOCTiLy — Tpupa3oBa. PoszMimenns
BapiaHTIB 1 MOBTOPEHb — PEHJIOMi30BaHe. METOJ| MPOBEJACHHS IOCIIKEHb — IOJIbOBUH, JONOBHEHUH
nabopaTOpHUMHE aHami3aMu. B ociinax BuciBamM copT MiIeHuI o3uMoi Baana.

CxeMa mociiay BKITIOYaIa TIEPEAIOCiBHY 00poOKy HaciHHA MikpogoOpuBamu Byxkcan Tepioc YHiBepca
(N —108, P05 — 153, S — 33, Cu — 25, Mn — 15, Zn — 25, Mo — 5 r/n) i Bykcan Tepioc Makc (N — 70, SO3; —
86,3, Cu— 13,3, Mn — 46,5, Zn — 13,3, Mo — 0,26 r/i), a Takok 1M03aKOpeHEeBe MiKUBJICHHS Ha iX (QoHI mpe-
naparom Bykcan Mikporutant (N — 78, KO — 157, MgO — 47, SO; — 203, B - 4,7, Cu—7,9, Fe — 15,7, Mn —
23,6, Zn — 15,7, Mo — 0,15 r/n).

Pe3ysnbTaTu gociigzkeHb Ta ix 00roBopeHHs

Y1pomoBx poKiB MMPOBEAEHHS IMONIBOBUX TOCIIKEHB Ha ITOCIiBaX MINEHHIN 03UMOI BU3HAYEHO CTPYKTYPY
BPOXKAIO 3a €JIEMEHTaMH MPOAYKTUBHOCTI POCIMH 3aJIE)KHO BiJI 3aCTOCYBaHHS MiKpoJIoOpuB. Pe3ynbraTi
JOCIIDKEHb CBIUaTh, 110 HE3BAXKAIOUM HAa MaJOCHPUATIIMBI IOTOAHI YMOBH B POKH NPOBEACHHS EKCIIEpH-
MEHTIB, YiTKO BHPAXCHUM € TO3WTHBHHUI BILUTHUB OOpOOKH HACIHHS 1 MOCiBiB MikpojoOpuBamMu Bykcam Ha
OCHOBHI €JIEMEHTH CTPYKTYpPH, sIKi (OPMYIOTH BpOXail MIIEHUIl 03uMoi. Tak, KiIbKICTh MPOJYKTHBHUX
creben Ha OAMHULI IOl BiJ 0OpoOKM HACIHHS MOPIBHAHO 3 KOHTpoJeM 30inbpimmnacs Ha 5,5-6,8 %, a Big
[I03aKOPEHEBOr0 MiKUBJICHHS B Pi3HI (asu po3sutky — 7,1-12,2 %. JlomxuHa Kojoca Ha 0OpoOIEeHHX
BapiaHTax nepeOyBana B Mexkax Bin 6,8 10 7,4 cM, mo Ha 2,1-14,9 % OGinbiie, HiXk Ha KOHTPOJi. KibkicTh
3epeH 3 Kojoca BapitoBana Big 26,0 mo 37,1 mir., abo ix dopmysanocs na 7,4-14,8 % Oinbmie, HiX Ha
IUTSHKax 0e3 3acTOCyBaHHS MikpomoOpuB. Ha Takuii GioMeTpryHUI mapaMeTp pOCIWH MIISHUII 03UMOT, SIK
BHCOTA, OUTBIIMK BIUIMB Ml OCOOJMBOCTI MOTOJHUX YMOB BETETAIITHOTO Mepioxy pPOKy, HDK BapiaHTH
3aCTOCYBaHHS MiKpOJIOOPHUB.

OO6poOka HacCiHHA Ta M03aKOPEHEBE IiIPKUBJICHHS MOCIBIB MIIEHUII 03UMOI MiKpOJOOpUBAaMH MTO3UTHBHO
BIUTMHYJIO Ha MPOXYKTHUBHICTh KYJNbTYypH (Ta0:.). Tak, mMpupicT yposkaHOCTI 3epHa MIICHUI Bix 00poOKu
HaciHHg MikpogoOpuBamu Bykcan Tepioc ¥V i Bykcan Tepioc M MOpiBHSHO 3 KOHTpOJeM (HE MPOTPY€EHE
Hacinns) craHoBuB 0,18-0,19 1/ra. [lozakopeHeBe M KHUBICHHS MOCIBIB MIICHUII 03UMOI MiKPOAOOPHUBOM
Bykcan Mikporaat 1,0 1/ra mo pi3HEX (azax po3BUTKY KyJIbTypu Ha (poHi 00poOkm HaciHHS Bykcan
Tepioc 3abe3meuniio migBUIIEHHS ypoxaiHocTi 3epHa Ha 0,34-0,54 T/ra abo ma 31,2-49,5 %. HaiiGinpm
e(EeKTHBHUM BUSBWIOCS TOEIHAHHS OOpOOKM HaciHHA MikpomoOpuBom Byxkcan Tepioc ¥V (1,4 n/T) abo
Byxkcan Tepioc M (1,5 1/T) 3 TUCTKOBHUM TIiPKUBIICHHIM TipeniapaToM Bykcan MikpornanT (1,0 n/ra) y dasu
— KyIIiHHSA, BUX1 y TPyOKY, TOYaTOK KOJOCIHHS.
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Ypooicaiinicmo ma akicni nokazHuKu 3epHa neHUYi 03UMOI 3a71€XHCHO 8I0 MIKPOOoOpUa,
cepeone 3a 2016-2019 pp.

Ne . L VYpoxaitnicts, | Maca 1000 | Bwict kieliko-
3MmicT BapiaHTiB )
Bap. T/Ta 3epeH, T BUHH, %0
1. KoHTpoib 5,09 40,5 24,4
2. Byxkcan Tepioc Y (1,4 /1) 5,28 41,5 27,8
3. Bykcan Tepioc M (1,5 a/1) 5,27 41,3 30,4
4, Byxkcan Tepioc ¥V (1,4 J'I/T). + Bykcan Mikpo- 5,43 42.4 32.4
miadT (1,0 1/ra) — dasza KymriaES
5. Byxkcan Tepioc ¥ (1,4 n/t) + Bykcan Mikpor- 5,48 432 33,0

nant (1,0 n/ra) — da3a kyuiHes + BUXig y TpyOKy
6. Byxkcan Tepioc ¥ (1,4 n/1) + Bykcan Mikpon-
nanT (1,0 n/ra) — daza KyniiHHsa + BUXig y TPyO- 5,63 43,8 33,2
KY + IOYaTOK KOJIOCIHHS

7. Byxkcan Tepioc M (1,5 n/T) + Bykcan Mikpo-

madT (1,0 1/ra) — da3a KyniiHHs 540 42,3 322
8. Byxkcan Tepioc M (1,5 n/T) + Bykcan Mikpo- 5 45 424 304
mianT (1,0 i/ra) — dasza KyuriHHs + BUXIL y TpyOKy ' ' '
9. Byxkcan Tepioc M (1,5 n/1) + Bykcan Mikpor-
nanT (1,0 n/ra) — gasa KywiHHA + BUXig y TpyO- 5,62 43,4 33,0
Ky + IM09aTOK KOJIOCIHHS
HIP 0,95 0,26 - -

YiTko BUpa)KEHUM € TIO3UTHUBHUHN BIUIMB 3aCTOCYBaHHs MiKpoJoOpuB Bykcai Ha sIKicHI IOKa3HUKHU 3€pHa
mmeHnii o3uMoi copty Bpama. Tak, momociBHa 00poOka HaciHHS MikpoeleMeHTaMu 3abe3redniia
migsuiieHass macu 1000 3epen nHa 0,8-1,0r abo 2,0-2,5%, a Ha aUIIHKAX, A€ NPOBOIWIMA IIe M
M03aKOPEHEBE IiKUBIICHHS MOCIBIB MIIEHMII B pi3Hi ()a3u PO3BUTKY, BarOBUTICTh 3epHa 3pocia Ha 1,8—
3,31 abo 4,4-8,1 %. Bmict kiefikoOBUHM B 3€pHI NIICHUIl Ha BapiaHTax i3 3aCTOCYBaHHSIM MiKponoOpuB
ctanoBuB 27,8-33,2 %. 3a sSIKICHUMH [TOKa3HUKAMHU 3€PHO BIAMOBIIAIIO MEPIIOMY KJacy.

Pesynbrati ofepkaHMX HAYKOBHX JOCIHIKEHb MIOAO0 €(PEeKTUBHOCTI MIKpOIOOpUB 32 YMOBHU BIPOBa-
JDKEHHSI 710 TEXHOJIOTIYHHUX CXEM BHPOLIYBAaHHS MIIEHHII O3MMOI Y3TOMXKYIOTHCS 13 JaHUMH TOJILOBHX
eKCIIEpUMEHTIB HU3KHM HAyKOBI[iB, SKi MPOBEACHO B PI3HMX TPYHTOBO-KIIMaTHYHWUX yMoBax. Tak, y pasi
HaMKpaluX IPYHTOBUX 1 KIIIMaTHYHUX YMOB BUPOIYBAaHHS Pi3HUX COPTIiB MIIEHHIII MAKCUMAaJIbHUN TPUPICT
BpokaifHOCTI 3a0e3neumsio 3actocyBaHHs npenapary Xemagit Komo6i (0,22-0,50 1/ra), a Ha mominmeHHs
MTOKa3HUKIB AKOCTi 3€pHAa HANOUIBII CHPHUATIMBHYA BILUTUB Maid MikpogoOpuBa Xemadit Kom6i i Bykcan
Mikpomnant [19]. 3a pesynpraTamMu MOJIBOBUX JOCIHTIKEHB, SIKi IPOBEIEHO B YMOBAaX ACPKaBHOTO ITiAMPH-
emctBa «PokutHe» UepHiBeupkoi o6iaacTi, e BHACIIZOK TPUPA30BOrO JUCTKOBOIO IIJHKUBIICHHS POCIHMH
MikponoopuBoMm Bykcan Mikporurant maca 1000 3eper copty MupoHiBchka 65 1 ApreMifa cTaHOBHIIA,
BigmosiaHo 47,0 1 46,1 T abo Oyia BHUIOIO TTOPiBHAHO 3 KOHTposeM Ha 11,6 1 12,2 % [20].

BucHosku

Otxe, JOCHIKEHHSI CBIT4aTh, 110 32 YMOBH BHPOIIyBaHHS NIICHUII 03MMOi B yMoBax JliBoOepesKHOTO
Jlicocteny Ha YOPHO3EMHHX IPYHTaX, ¢(EKTUBHHM 3a BILUIMBOM Ha (pOpMYyBaHHS E€JIEMEHTIB CTPYKTYpH
BpOXal0 Ta MPOIYKTHUBHICTH TIOCIBIB € 3aCTOCYBaHHSI MiKpOJIOOPUB sIK JUisl OOpOOKM HACiHHS, TaK 1 MO3aKo-
PEHEBOTO MiKUBJICHHS 32 OCHOBHUMH (pa3aMH POCTY i pO3BUTKY KYJIBTYpH.

Ilepcnexmusu nooanvuwioi pobomu 6 yvomy nanpsmi. IlepcnekTuBa MOJANBIINX JOCHIIKECHb TIOJISTAE B
PO3IIMPEHHI CIIEKTPY MpenapariB Ta BUBUCHHS IXHHOTO BIUIMBY Ha ()OPMYBAHHS MPOAYKTUBHOCTI CYyYaCHHX
COPTIB MIIEHUITI 03UMO].
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