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OIITUMIZALIA CUCTEMUA AL ukaddy
YAOBPEHHSI COHSIITHUKY HA Bimfuubkuﬁ HAYIOHATbHUU a2papHUUl
OCHOBI BUKOPUCTAHHA :
CYYACHUX VHigepcumem

MIKPOBIOJIOT'TYHHUX TOBPUB

V' cyuacnux ymoeax pozeumky acpapno2o SupoOHUYMEA 3a IHMEHCUBHUX
MEexXHON02IU BUPOWYBAHHS CLIbCbKO2OCNOOAPCLKUX KVIbMYP YOOOPEHHs. € OOHUM i3
HAUOOpOJICHUX — elleMeHmi8  acpoOmexHiky, momy 00cgioueHi axieyi aepapii
CMBEPONHCYIOMb, WO CUCEMA HCUBTIEHHS MAE OYMU MAKCUMATILHO ONMUMIZ308AHOIO.

OcmanHnivu pokamu 6ce OLTbWUM NONUMOM ceped az2papiie KOPUCHYIOMbCS
bionociuni npenapamu pizHo2o mexauizmy O0ii. Ocobiusa yeaea npuodilfnemuvcs
MiKopuzoymeoprwwuum oOionpenapamam, o00HUM i3 sAKkux € «Mikogppeno» ma
npenapamam Ha 0cHosi ¢hocghop i kaniu mobinizyrouux baxmepit «l payHogixcy.
llpenapamu cmumynooms po36UMOK KOPUCHUX IPYHMOBUX MIKPOOP2AHI3MI8,
CNpUsIIOMb 30epPedCeHtIo | NIOBUWEHHIO POOIOYOCMI TPYHMY, AKMUBIZYIOMb 1020
CynpecugHicms no 8i0HOWEHHIO 00 (PIMonamocenis, NOKpauyyroms npoOyKmueHiCmsy
[ Yypoorcaunicms Kyibmyp y momy YUci I COHAUHUKY.

YV oauiti cmammi nagedeno sadciusi acnekmu w000 MexHoN02ii BUPOULYBAHHSL
COHAUWHUKY 13 PI3HODOPMAMHUM 3ACMOCYBAHHAM Npenapamis 0i010214H020
NOXOOMCEHHS, AKI ONMUMI3VIOMb NpPOYec OJHCUBNEHHS DPOCIUH 3A805KU KPAUWOMY
BUKOPUCMAHHIO MIHEPANbHUX — el1eMeHmi8 [  NOKpawyioms pocmogi Nnpoyecu.
Jocnioocysanucey Ho6i nepcnekmugHi 0ion02iuni npenapamu, 6UPOOHUYMBEA KOMNAHIT
BTY Llenmp, onsa nepeonocienoi 06pobKu HACIHHA | IPYHMOBO20 BHECEHHS.

Bcemanoeneno  wo 06pobka HAciHHA  MIKOPU30YMEOPIOWYUM  NPEnapamom
Mikogpeno y Hopmi 4 n/m ma npu 6HeceHHs Y NepPeonoci6Hy KYIbMueayiro
bionociunoco dodpusa I payughikc y Hopmi 8 n/ea cnpusino ghopmysannio HauKpawjux
YMO8 Onsl pocmy 1 pO3BUMKY POCIUH, A K HACTIOOK HAUKpAwux napamempis
npooykmusnocmi. Ha danomy eapianmi 3aghikco8ano Maxcumanvty y 0ocnioi 8ucomy
pociun 189,3 cm, nowy micmrosoi nosepxui 30,9 muc. M*/2a (pasa ysiminns), euxio
cyxoi pewosunu y ¢hazy oospieanusn 5,28 m/ea, diamemp xowuxa 23,1 cm, macy 1000
Hacinun 49,6 2. ma ypoorcatinicms Hacinua 2,84 m/ea.

Knwuosi cnosa: conswunux, cucmema yo0oopeHHs, 0OionociuHi  0obpuaa,
NPOOYKMUBHICHb.

Taon. 8. Jlim 9.

IlocranoBka npobsjemu. COHSIIHUK € OAHIEIO 13 HAUTIOMIMPEHIIIUX OJIHHUX
KyJIbTYp CBITOBOTO POCJIMHHHUIITBA 1 Ma€ BaroMHMi BIUIMB Ha 3arajbHUN OJIIHHMMI
6amanc. O0’eMH BUPOIIYBaHHS COHSIIHHUKA TOCTYIAIOTHCS JIUIIE TAKUM OJIHHUM
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KyJIbTypaM, SIK pifiak Ta cosi. BupoOHHUITBO oniiHOTO HAaciHHA y cBiTl 3a 20162017
MapKETHUHIOBl pOKH mepeBuinmio 554,2 muH. T. BogHowac vactka coi craHoBuIiIa
61%, pimaky — 12%, B Toil yac sk coHsmHUKy — nuiie 8%. [lociBHa mioma mixa
KYJBTYPOIO CTAaHOBUTH 24,6 MIIH. Ta, 110 Ha 5% mnepeBulllye MUHYJIOPIYHUN OKA3HUK
[1].

CyyacHe CUIbChKE TOCIOJApPCTBO IMOTPEOY€E TEXHOJOTIYHUX MPUHOMIB, SIKi
CIIPOMOXH1 3a0€3ME€YUTH BUCOKUI PiBEHb MPOAYKTUBHOCTI POCIWH, BUCOKY SIKICTh
ypO’Kar TpH OJHOYACHOMY 3HIDKEHHI 3aTpaT Ha iX BHUpoIlryBaHHsA. OgHUM i3
CTpaTeriyHUX HaMNpsSMIB PO3BUTKY CY4aCHOIO 3€MJIEpOOCTBA € BUKOPHUCTAHHS
OlosoriuHuX (akTopiB IHTEHCH(]iKalli, a came O10JIOTIYHHUX MpernapaTiB 1 100puB
JUISL  BIATBOPEHHSI POAIOYOCTI TIPYHTY 1 OTPUMAHHS SKICHOI  MPOMYKIIii
pociuHHUITBA [8].

B cywacHux ymoBax KJIIMaTHYHHUX TpaHcpopMmallid y CHUCTEeMi yHAOOpEeHHS
KyJIbTYp BCE YacTillle BUKOPHCTOBYIOTh MIKpPOOIOJOTIYHI MperapaTH, Mis SIKUX
CIpsiMOBaHAa Ha [IJBUIIEHHA POAIOYOCTI TIPYHTIB MHUISIXOM pPaIliOHAIBHOTO
BUKOPUCTaHHS 1XHBOTO MPUPOJHOTO MOTEHIATy, a caMe: aKTUBI3aIlli MO3UTUBHUX
I'PYHTOBO-010JIOTIYHUX  TPOLIECIB, ONMTHUMI3allli KOPEHEBOTO >KUBJICHHS POCIUH 13
IPYHTY Ta MIHEpaJIbHUX AOOpPHB, a TAaKOXX Ha BIAHOBJICHHI MIKpO(MIOpH IPYHTY.
binbm Toro, 6iomoriuni 33P 10BOASTE EKOHOMIYHY €PEKTUBHICTS [3].

OnHuMM 3 Takux IpenapatiB € opraHiyHe go0puBo ['payHadikc Ta MIKOPHU30
yTBOpIOWOUM mpenapatr MikodpeHa, ski po3po0JiIeHI Ta BUTOTOBJISIOTHCS
kommnaniero BTY-IIEHTP. Ha namy aymKy, BaKJIMBUM MUTAHHSIM IPU BUPOIITYBaHHI
OCHOBHOI1 OJIIMHOI KYJbTYPH COHSIIHUKY, € OUIbII TIMOOKE BUBYEHHS OCOOJIUBOCTEH
POCTOBHUX IMPOLIECIB, a TaKOXK (HOPMYBaHHS NPOAYKTUBHOCTI POCIHMH 3aJ€KHO BiJ
010J0TYHUX JOOPUB B KOHKPETHUX I'PYHTOBO-KJIIMAaTUYHUX YMOBAaX, [0 MAa€ BUCOKY
aKTyaJbHICTh Ta BUPOOHUYY JTOIITHHICTb.

YMOBH Ta MeTOOMKA NPOBeJAEHHS I0cailxeHb. [lolbOBI OCTIKEHHS 3
BUBYCHHS BIUIMBY OIOJIOTIYHMX TMpernapaTiB Ha (opMyBaHHS MPOTYKTHBHOCTI
COHSIITHUKY TPOBOJIMIIMCH Ha JTOCIIAHOMY T0JIl (haKyJIbTETy arpoOHOMIi Ta JIICIBHUIITBA
BiHHHUIIFKOTO HAIIOHAJLHOTO arpapHOro YHIBEPCUTETY, SIKE pPO3TAIllOBaHE y IIEHTPI
BinHuipkoi obnacti B ceni ATpOHOMIYHE, TEPUTOPIS TOCTIAHOIO MOJIi MAa€ PIBHUMN
penbed. [pyHT mOCHiAHOT IiISHKU Cipuii JIICOBUM CepeaHbO-CYIIMHKOBUIA. [nbuna
OpPHOTO Imapy IpyHTY cTaHOBHTH 30 CM, HIUTBHICTH KOJNMBAEThC y Mexkax — 1,33-
1,42 r/cM®. 3a JaHEMY arpoXiMiuHOTO OOCTEKEHHS OPHHUIA IIap IPYHTY Mae Taki (i3HKo-
XIMIYHI TTOKa3HUKH: BMICT JIY>KHOT1JIpOJIi30BaHOr0 a3oTy (3a KopHdinmgom) cTaHOBUTH
62 mr/kr, rymycy (3a Tropinum) 2,06 %, , pyxomoro gochopy Ta 0OMIHHOTO Kauito (3a
YupukoBum), BignosigHo, 149 1 80 mr wa 1 xr rpynty, pH con. ButTskku 5.9.
Kucnotuicts (rigponituyna) — 1,15 mr-ekB Ha 100 r rpynTy. Po3MimieHHs: BapiaHTiB
CUCTEMaTH4YHe B ABa sipycu. [lnoma mociBy AOCHIIHOTO BapiaHTy 3arajibHa — 955
M, o6mikoBa — 31 m* (Ta6m. 1)

Cuctema 00poOITKYy IPYHTY 3arajbHompuiiHsATa A 30HU Jlicoctemy, a came
BOCEHH MPOBOJUJIOCH TUCKYBaHHA CTEpHI Ta 3s10JeBa opaHka Ha TuOuny 25-27 cwm.
MinepanpHi 100prBa BHOCHIN B 3amac 3 po3paxyHKy NggPgoKgo.
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Tabnuys 1
CxeMa nmoJib0BOI0 J0CJIiy
®axTop A - ®axrop B -

00poOKa HACIHHS BrecenHs rpyHTOBOTO 610JI0TTYHOTO TOOpHBA

1. be3 BHeCeHHS (KOHTPOJIb);
2. I'payndikc 3 n/ra;
3. I'payndikc 5 n/ra;
4. I'payndikce 8 n/ra;

1. be3 00poOku (KOHTPOJIB);
2. Mikodpenn (4 i/t1.).

Licepeno cghopmosano na ocno6i enacuux pesyibmamie 00Cni0HceHb

Y Xomi mporecy IOCHIIKEHb KOPUCTYBAJIUCh 3arajJbHONPUHHITUMH
METOJIMKaMH, a caMe «Mertoauka moieBoro ombitay b.A. JlocnexoB [4] Ta 1HIIUMH
opIIMHUMHA METOJUYHUMH BUAHHSIMHU.

Bukiyiax OCHOBHOro Marepiajay JaocaigkeHb. B cepenHboMy 3a poOKu
MIPOBEJICHHSI JOCIIPKeHb HaliBUIla BucoTa pociud — 184,9-189,3 cM Big3HAUCHO Y
BapiaHTax 3 0OpOOKOI0 HACIHHS MIKOpPH30-yTBOPIOWOYUM IpenapaToM Mikodpena Ta
BHECEHHSIM IpyHTOBOro 0OiojmobpuBa ['payHdikc y HopMmi 5 1 8 si/ra. HalimeHimm
(171,7cm) medt moka3HUK 3adiKCOBAaHUM Yy KOHTPOJBHOMY BapiaHTI Jociiay 0e3
nepennociBHOi 0OpoOKHM HaciHHS Ta BHECEHHs OiosoriyHoro noOpuBa I['payHdikc
(Tabm. 2).

Tabnuys 2
JInHaMika BUCOTH POCJIHMH COHSIIIHUKA y (pa3y UBITIHHS 3aJ1€5KHO BijX
onTHMi3auii cucTtemMu ynoopeHHs, cMm (y cepeaabomy 3a 2018-2019 pp.)

O6pobKa HacinHs BHeceH;{;a;I:{y;(;ﬁioro l%z;g;l;zro ;{ﬂ(f;)yl;l{za(b(ifgmop B)

(daktop A) be3 BHeceHHS 3 1/ra 5 1ra 8 1/ra Cepenne

be3 06pobku 171,7 179,9 181,5 184,7 179,5

Mikodpena 4 n/t 174,5 182,6 184,9 189,3 182,8

Cepesre o baxtopy B 173,1 181,3 183,9 187,0 181,1

IDicepeno cghopmosaro Ha 0CHOBI 81ACHUX pe3YTbmamie 00CIIONHCEH

BcranoBneno, 110 < TPOBEACHHS ~— MEPEANOCIBHOI  OOpOOKM  HACIHHS
MIKOPH30yTBOpIOIOUMM TpenapatoM Mikodpena y Hopmi 4 1/T  00yMOBHIIO

IpOMOpLiHE 3pOCTaHHS BUCOTH POCIMH Ha BCIX JOCHIIPKYBaHUX BapiaHTax B
MOPIBHSHHI JI0 BapiaHTIB 06€3 00pOOKM HACIHHS, 1110 MOYKHA MOSCHUTH TOJIMIICHHIM
YMOB JJIi POCTY 1 PO3BUTKY POCIMH 3a PaXyHOK 30LIbIICHHS IUIONIl MOTJIMHAHHS
KOPEHEBOIO CHCTEMOIO IIOKMBHUX PEYOBMHU Ta BOJOTM 3 IPYHTY BHACIIAOK
YTBOPEHHSI Ta PO3BUTKY Ha KOPEHEBIA cucTeml Mikopu3u. Bucora pociuH Ha
BapiaHTax 0e3 00poOku HaciHHsA kosimBanack Big 171,7 mo 184,7 cM, 3anexHO Bif
3acTocyBaHHA OiojoriyHoro noopua I'paynndike. 3a yMoBU mpoBeneHHS 0OpOOKU
HACIHHS Iepe]l CiBOOK0 BUCOTAa POCIMH COHSILIHUKA 3pociia 10 174,5-189,3 cm abo Ha
1,6-25 %. BHeceHHs y TmepeArnociBHY KyJabTHBAIil0 O10J0TiYHOTO 100pmBa
['payHikc cnpusiiio TiABUIIEHHIO BUCOTU POCIUH y cepeanbomy 3 179,5 no 182,8 cm
abo Ha 1,8 %.
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TpuBanicte ¢doTomepioqy mae Oe3mocepenHiii BIUIUB Ha >KUTTENISUIBHICTH
POCTIMH COHSILIHUKY, BU3HAYAIOUX HOT0 MPOAYKTHUBHICTh. Ha BCIX eTamax OHTOreHe3y
POCIIMH COHSIIHUKY JOBIMM NPUPOIHUMN JIeHb 3a0e3neuye OUIbI BUCOKHM HPUPICT
JUCTKOBOi TMOBEPXHI M OpraHiyHoi MacH. bijbllla KUIBKICT HACiHHS, a TaKOX
MaKCHUMaJlbHa iX Maca OyJid OTpHUMaHi, KOJU TPUBAIICTh 100M ckiianana 16-17 rogun
- TIeploJ] BUCBITJICHHS 3MIHIOBaBCS 7-8 TOJAMHHUMHU TIEpPIOJAOM TeMpsBU. Auie
EKCIIEPUMEHTAIbHO BCTAHOBJICHO, IO TAaKHi TMO3UTUBHUN XapaKTep B3a€MO3B’SI3KY
(OTOCHHTETUYHOT MPOAYKTUBHOCTI 1 PO3MIPIB JIMCTKIB CIIOCTEPIraeThcsl MpuU
30UTbLIEHH] MOBEPXHI JIMIIE 10 MEBHOrO PO3MIPY, MICHS YOro Led B3a€MO3B'S30K
pPOOUTHCS TPOTHIICKHUM TIO CBOEMY XapaKTepy 1 BIUIMBY Ha 3arajJbHUN BpOXKaii
OpraHigyHOi peYOBUHU B TOCiBax [9].

BcranoBneno, 1mo mepenmnociBHa oOpoOka HACIHHS MIKOPU30yTBOPIOIOYUM
npenapatoM Mikodpena Ha ¢oHi BHeceHHS OiomobpuBa ['payHdike cropusiio
CTaJIOMy 3POCTaHHIO JOCIIXKYBAaHOTO MOKa3HUKA. Tak, Ha KOHTPOJLHOMY BapiaHTi
nociiay 6e3 0OpoOKM HACIHHS CepelHbO (PaKTOpiaIbHUM TOCHTIKYBAHUN MOKa3HUK
craHoBUB 25,8 THC. M°/ra, a mpu 06p 06polLi HACIHHS mepex ciBGOI MpemapaTtoM
Mikodper 4 1/t Bit 36inbmmBCes 10 27,5 THE. M°/ra a6o Ha 6,5 % (Tabn.3).

Tabnuys 3

IL1o1ma JJUCTKOBOI MOBEPXHI COHSINIHUKY 3aJ1€2KHO BijJl onTuMi3zanii
cHcTeMHU yao6peHns y (a3y HBiTiHHs, THC. M /Ta
(y cepeanbomy 3a 2018-2019 pp.)

Bnecenns rpynToBoro 6iosiorigaoro noopusa (axrop B)
061()((1))61(21 Ha:;ﬂm bes I'paynadikc | I'paynndike | I'paynadixc Cenere
aKTop BHECEHHS 3 n/ra 5 n/ra 8 n/ra ped
be3 00poOku 21,9 25,5 27,2 28,5 25,8
Mikodpena 4 1/t 23,5 27,1 28,6 30,9 27,5
Cepenne no pakxropy B 22,7 26,3 27,9 29,7 26,7

owcepeno cghopmosano na ocHo8i 61acHux pe3yrbmamis 00Cai0HCeHb

BHeceHHst y mepennociBHY KyJbTHUBAIIKD O10JIOTIYHOTO J00pHMBa Ha OCHOBI
docdop-kamiit MoOUTIZytounx OakTepii MO3UTHBHO BIUIMHYJIO Ha (hopMyBaHHs
IUIONII JINCTKOBOT MOBEpXHI. Y BapiaHTi 13 3aCTOCYBAaHHSAM JQHOTO Mpenapary y
HOpMi 3 71/ra BiaMideHo Horo 3pocranns Ha 15,8 % (26,3 Tuc. M*/ra ), y HOpMi 5 1i/ra
— Ha 22,9% (27,9 THc. M°/ra), y Hopmi 8 11/ra — Ha 30,8 (29,7 THc. M°/ra), BiAIOBIKHO.

OnHuM 3 OCHOBHHUX OlOJIOTIYHMX MPOLECIB POCTY POCIHMH € HAPOCTaHHS Macu
POCIJIMH 3a paxyHOK YTBOPEHHsI HOBUX TKaHHH 1 opraHiB. 301IbIIEHHS CUPOi Oiomacu
Ta MacH CyXOi PEUOBHHHM 3HAXOJUThCA B TPSMO IPOMOPLIMHINA 3ajeKHOCTI BiJl
HasIBHOCTI JJOCTYMHOI BOJIOTH, KIJIBKOCTI BHECEHHUX Y IPYHT MiHEpaIbHUX, OCOOJIUBO
a30THHX, JOOPUB, MPOBEACHHS IIJPKUBJICHH MAaKPO- 1 MIKPOJIOOpPUBAMH TOIIIO.

VY HamoMy J1ocCHiKeHH1 T0BEIeHO, 1110 (OpMyBaHHS MOKAa3HUKIB CUPOi OioMacu
Oyn0 0OYMOBJIEHO T'€HETHMYHUM MOTEHLIAJOM TiOpuIy, 10 BHUBYABCSA, OOPOOKOIO

HACIHHSI MIKOPU30yTBOPIOIOYMM TpenapaToM Ta BHECEHHsIM 010100puBa ['paynadikc
(Tabm. 4).
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Tabnuys 4

biomaca Haj3eMHHNX OpPraHiB COHAIIHUKY Yy a3y UBITIHHS 32JI€2KHO Bijl
3acTOCyBaHHs 0ioJ1orivHMX npenaparis, T/ra (cepeane 3a 2018-2019 pp.)

O6pobKa HACIHHS Brecenns rpynToBoro 6iosorignoro nqo6pusa (haxkrop B)
(daxrop A) be3 BHeceHHs Ipaynngixe | Ipaynngixe | I'paynngixe Cepenne
3 n/ra 5 n/ra 8 n/ra
bes 06poOku 22,2 25,7 27,7 28,0 25,9
Mikodpena 4 1/t 23,6 27,6 29,3 31,8 28,1
Cepenne o dakropy B 22,9 26,7 28,5 29,6 27,0

orcepeno cghopmosano na ocHo8i 61acHuUX pe3yrbmamis 00Cai0HCeHb

MakcumanbHoro 3HaueHHs — 29,3-31,8 T/ra JgoCHiKyBaHUM TMOKa3HUK
JIOCSITHYB 32 0OpOOKU HACIHHS MiKOPHU30YTBOPIOIOUNM mpenapatoM Mikodpena 4 i/t
Ta MpY BHECEHH1 O10j10T14HOTO 100pUB ['payndikc y Hopmi 5 1 8 /ra.

Buecenns OiosoriuHoro Ao0puBa Majio MMO3WTUBHUN BIUIUB Ha 3POCTaHHS
MOKA3HUKIB O10Macu POCIMH COHSIIHMKY. Tak, y BapiaHTi 3 npenaparoM I payHadikce
3 5/ra naHui MOKa3HUK MiABUIMBCS 3 22,9 no 26,7 1/ra abo Ha 16,5%. Ha BapianTax
3 BHECCHHSIM OUIBIIMX HOPM O10JIOTIYHOTO a00pwBa BiAMOBiAHO 5 1 8 mra vy
cepenHboMy 10 (akTopy oaepxkano 28,54-29,6 t/ra, mo Oijbine 3a KOHTPOJIbHHMA
BapiaHT Ha 24,4-28,5%.

AHaJi3 OJIep’)KaHUX pe3yJbTaTiB 1100 (OPMYBaHHS CyXOi PEUOBHHHU 3a
(dakTopamu 1 BapiaHTaMH JOCIITY CBITYUTH PO CXOXK1 TEHMCHIIII, SIKi OyJIM BUSBIICHI
M7 9ac XapakTepuctuku (opmyBaHHs cyxoi 6iomacu (Tabm. 5). [Tonan 5 Tonn 3 1
reKTapy CyXOi PEUYOBUHU OJEpXKalM y BapiaHTax 3a YMOBU OOpOOJICHHS HACIHHS
Mikodpeniom 4 1/T Ta ipu BHECEHHI O1010TigyHOTO 100pUBa ['payHpikc.

Tabnuys 5
Buxia cyxoi pe4oBHMHM COHSIIIHUKY Y (a3y J03piBaHHSA HACIHHSA 32JIE/KHO
BiJl BUKOPHCTAHHS MiKOPH30 YTBOPIOKOYOI0 Ipenapary i 6ioqodopusa, T/ra
(cepenne 3a 2018-2019 pp.)

O6po6ka HacirmHs Buecenns I‘pyHTf)BOFO 6i0noriq§or0 no0puBa (.(baKTop B)
(daxtop A) bes BHeceHHs Tpaynndixe | Ipaynndixe | I'paynadixe Cepenne
3 n/ra 5 n/ra 8 n/ra
be3 06pobku 4,05 4,45 4,71 4,92 4,53
Mikodpena 4 /T 4,27 4,96 5,19 5,28 4,94
Cepenne no paktopy B 4,16 4,70 4,95 5,10 4,73

owcepeno cghopmosano na ocHo8I 61aCHUX pe3yTbmMamis 00Cai0NHCeHb

Buecenns 6iomoriyHoro noOpusa ['payHadike cnpusiio CyTTEBOMY 3pOCTaHHIO
MOKA3HUKIB BHUXOJY CyXOl PEYOBMHHU 3 OJMHHULI MOCIBHOI momii 3 4,16 T/ra y

KOHTpOJIbHOMY Bapianti 10 4,70, 4,95 1

5,10 T/ra 3ajeXHO BiJ HOPMHU BHUTpPATH.

JloBeeHO, M0 HA JUISTHKAX 3 BHECEHHSIM JIOCIHIKYBAHMX MpenapariB HUIIXOM
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3aCTOCYBaHHA O010J0T1YHOTO J00pHBa, 3a(iKCOBAHO 3POCTaHHS BUXOJY CYXOi
PEYOBHMHM 3 OJIMHUIII TOCIBHOI 110t Ha 12,9 — 22,6 %.

JliameTp KoIIMKa CYTTEBO KOJUBABCA 3a JIOCHIIKYBaHUMHU BaplaHTamH,
30KkpemMa 3a 0OpOOKOI0 HACiHHS Ta BapiaHTaMU BHECEHHS O10JIOT1YHOrO 100pHBa
(Tabun. 6). 3a pe3ynpTaTaMu BUMIPIOBaHb JIOBEJICHO, 1110 B CEPEIHBOMY IO JOCIITY
JlaMeTp KOIIMKAa COHSIIHUKY JOpIBHIOBaB y cepennbomy 19,9 cMm. BimHocHO
(dakTOpiB 1 BaplaHTIB MPOSBUIUCA TEHACHIT MIABUIIEHHS JOCTIIKYBAHOIO
MOKa3HUKA MpU 00poOI1ll HACIHHS MIKOPU30 YTBOPIOWYUM mpenapaToM MikodpeHn
Ta BHECEHHsIM OiojioriyHoro noopusa ['paynnadikc.

BcranoBneno, mo B cepeqHboMy 1o (akTopy 0e3 oOpoOKM HACIHHS JaHHA
MOKa3HUK cTaHoBUB 18,5 cm, a 3a BHeceHHs Mikodpenna y Hopmi 4 n/ra BiH
301abmuBCes 10 21,3 cm abo Ha 15,1 % .

Tabnuys 6
JliaMeTp KOIIMKA COHSIIHMKA 3aJI€KHO BiJi 00p00OKH HACIHHA MIKOPH30-

YTBOPIOIOYHM MPENnapaToM Ta BHeCeHHH 0iogo0puBa , cmM
(cepenne 3a 2018-2019 pp.)

O6po6ia Hacis Buecenns TPYHT(?BOFO 6ionoriq1.{0ro no0prBa ('(baKTop B)
(bakTop A) be3 BHeceHHs paynndixe | Ipaynndixe | Ipaynadixe Cepenne
3 n/ra 5 n/ra 8 n1/ra
be3 00poOku 16,3 17,7 19,3 20,5 18,5
Mikodpenn 4 /T 17,9 21,5 22,7 23,1 21,3
Cepenne no pakropy B 17,1 19,6 21,0 21,8 19,9

owcepeno cghopmosano na ocHo8i 61aCHUX pe3yTbmMamis 00Cai0HCeHb

BHecenHsi y mepeamnociBHy KyJibTHBaIlil0 OionoriuHoro nodpuBa ['payndikc
CIPHSUIIO CTAJIOMY 3pOCTaHHIO JlamMeTpa kommka Ha 14,6-24,7 % y cepeaHbomy 3
17,1 cM Ha KOHTpoIBbHOMY BapiaHTi 70 21,8 cMm mpu BHeceHHi ['payHdikca y HOpMI
8 n/ra.

ITepenmociBHa 0OpoOKa HACIHHS MEBHOIO MIPOIO BIUIMHYJIA HA TTOKa3HUKH Macu
1000 Hacinun consmHUKy. Maca 1000 HaciHuH Oynia MakcuMalibHOW 47,3-49,6 1. 3a
nepenociBHOT 0OpOOKH HACIHHS MIKOPH30yTBOPIOIOUMM MpenapatoM Mikodpena 4
/T Ta BHECEHHSAM Y TMEPEANoCiBHY KyJbTHBAIIO O10JOT1YHOTO J00puBa
I'paynndikc 3 Hopmoro 5 1 8 n/ra (Tabu. 7).

Haiimennni 3HadeHHs jgochiijkyBaHoro mnokaszHuka (39,1 r) 3adikcoBaHo y
BapiaHTi 0e3 00poOKM HaciHHA Ta 0e3 BHECEeHHs OiojoriyHoro mo6puBa. ToOTO
PI3HHUI MK KpalllMMH Ta HaWripmuM Bapiantamu popmyBanna macu 1000 HaciHUH
nopiBHioBasia 10,5 r. YV cepennpomy 1o ¢akrtopy A AOCTIKYBAHMM MOKA3HUK
cTaHoBUB 43,2 T, a Ha BapiaHTax 13 NEPeaNOCiBHOIO 00pooKkoo Mikodpenaom 4 n/ra
BiH 30UIbmmMBCs 110 46,1 T abo Ha 6,7 %. BHeceHHs y mepeanociBHy KyJIbTHBAIIO
Oilosoriunoro nobpuBa ['payHndikc cmnpusimo craiomy 3poctanHio macu 1000
HAaCIHMH Ha BCIX JOCTIPKYBaHMX HOpMax. Y BapiaHTi 6e€3 00poOOK (KOHTPOJIb) Iei
MOKa3HUK CTaHOBWB y cepenHbomy mo ¢(aktopy B 40,7 1, a mpu 3actocyBaHHI
npenapaty y Hopmi 3, 5 1 8 i/ra miaBumuscs a0 43,9, 46,0 1 47,8 T BIAMIOBIIHO.
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Tabnuys 7

Maca 1000 HaciHMH COHSIIIHMKY 32JI€5KHO BiJl TYCTOTH CTOSIHHSI POCJIMH Ta
MiKpoa100puB, I (cepenne 3a 2018-2019 pp.)

Otpratacin | —LoEzn o G ot (o B
(daxrop A) be3 BHeceHHS 3 1/ra S 1ra 8 1/ra Cepenne
be3 00pobku 39,1 42,5 447 45,9 43,2
Mikodpena 4 o/t 42,2 45,2 47,3 49,6 46,1
Cepenne nio paktopy B 40,7 43,9 46,0 47,8 44,6

Licepeno cghopmosano na ocnogi enacuux pesyibmamie 00Cai0HceHb

Y cepemHbOMY 3a POKHM MPOBEACHHS JOCTIIHKCHB, BIAMIYCHO CEPEIHIO
BpOKaliHICTh HaciHHA 2,49 T/Ta 3 MakCHMaJIbHUM 3pocTaHHsM Ha 6,4-14,0 % — no
2,65-2,84 T/ra mpu o0poOui HaciHHI MikodpeHaoM Ta BHECEHHI O10JOTTYHOTO

noopusa ['paynadikc y Hopmi 5 1 8 n/ra (Tabm. 8).

Tabnuys 8

YpoikaiiHicTh HACIHHS COHAALIHUKY 32JI€KHO BiJl ONTUMI3alii cMCTeMH
yao0peHHs1, 1/ra (cepeane 3a 2018-2019 pp.)

O6poGKa aciHHs Buecenns rpyHtoBoro 6iosoriunoro no6pusa (pakrop B)
(daxTop A) be3 BHecenHs Ipaynndixe | Tpaynnadixe | paynadixe Cepenne
3 n/ra 5 n/ra 8 n/ra
be3 00poOku 2,05 2,36 2,48 2,67 2,39
Mikodpena 4 1/t 2,31 2,49 2,65 2,84 2,58
Cepenne no pakropy B 2,18 2,43 2,57 2,76 2,49

VY cepenHpboMy, HaMEHIINI piBEHb YpOXxailHOCTI HaciHHS y Mexax 2,05 -2,31
T/ra OyB 3adiKCOBaHMI Ha BaplaHTax JOCHiay Oe3 BHECEHHs 010JI0TTYHOr0 J00pHUBa.

Buecennss I'paynadikcy y  THepeanociBHy — KyJbTHBAIlI0  MO3UTHBHO
Bi100pa3niocs Ha MPOIYKTUBHOCTI JAOCHIKYBaHOI KynbTypu. HalOinbimuii npupict
3a0e3nednia HopMa npernapary 8 Ji/ra 3 cepeHbOIO0 10 (GaKTopy BPOKAMHICTIO 2,76
T/Ta 3 BIIMOBITHAM 3HM)KCHHSIM Ha 1HIIMX HOpMax (3 1 5 i/ra) Ha 5,7-11,4%.

BucHOBKH i mepcneKTHBH MOAAJBIIMX J0CHiIkeHb. B ymoBax Jlicoctemy
NpaBoOEPEKHOTO Ha CIPUX JICOBUX IPYHTaX BHUKOPUCTAHHS Y MEPEINOCIBHY
KyJbTHUBaAIlIl0 OiojoriuHoro no6puBa ['paynnadikc y Hopmi 8 n/ra, Ta s
MepeAnociBHOI 0OpOOKHU HACIHHS MIKOPU30-YTBOPIOHOUOro npenapary Mikodppenn 4
/T 3a0e3neymsio HaWKpallll yMOBHM JJisi POCTOBUX MpOLECiB Ta (OpMyBaHHS
MaKCUMaJbHUX Yy JOCHiAI OIOMETpUYHUX NapamMeTpiB POCIMH Ta YPOKalHOCTI B
mizomy. Ha manomy BapiaHTi, y cepeaHbOMY 3a JBa POKM BHPOIIYBaHHS, BHUCOTa
pociuH ctaHoBwia 189,3 cM, mioia JMCcTKOBOI MoBepxHi y a3y upiTiHHA 30,9 TuC.
MZ/Fa, niametp kommka 23,1 cm., maca 1000 nacinun 49,6 r. Ta ypoxaiHicTs 2,84
T/ra. mo Ha 38,5 % Oinblie MOPIBHSAHO 13 KOHTPOJIEM.
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AHHOTALIUA
OIITUMHU3AIIUA CUCTEMBI Y/[OBPEHHUA I10/]COJTHEYHUKA HA
OCHOBE UCIIOJIB30BAHHUA COBPEMEHHbIX
MHKPOFHOJIOTHYECKHX YIOBPEHHH

B cospemenmvix ycnosusx pazeumusi  azpapHoco  Npouz8oo0cmeda - npu
UHMEHCUBHbIX — MEXHON02UU  BbIDAWUBAHUS  CEbCKOXO3AUCMEEHHBIX — K)JIbMYD
Y00OpeHus A6a1emcsi OOHUM U3 CAMbBIX 00PO2UX INeMEeHMO8 a2pOmMeXHUKU, nOIMoMy
ONbIMHbIE CNeYUATUCTIbL A2papuy Ymeepicoarom, 4mo cucmema nUmanus OOANCHA
ObIMb MAKCUMAILHO ONMUMUZUPOBAHHOLL.

B nocneonue 200w 6ce 6onvwum Ccnpocom cpeou azpapues noab3yIomcs
ouonocuueckue npenapamsl paszHo2o mexauwuzma Oeucmsus. Ocoboe HUMaHUe
yoensemcs MUKkopuzooopazosamereti OUOnNpenapamos, 0OHUM U3 KOMOPbIX AGJIAENICSL
«Mukoghpeno» u npenapamam Ha ocHo8e ¢pocop u Kanuu MOOUNUZYVIOUUX
oakmeputi  «I paynoguxcy. Ilpenapamer cmumyrupyrom pazeumue HOAE3HbIX
NOYBEHHBIX MUKPOOP2AHUIMO8, CNOCOOCMBYIOUUX COXPAHEHUIO U  NOGbLIULEHUIO
N1000pOOUsi NOUYBbLL, AKMUBUIUPYION €20 CYNPEeCUSHUCMb N0 OMHOWEHUI0 K
Gumonamoeenam, Yryuyuiaom npPoOYKUBHOCMb U  YPOICAUHOCHMb KYIbMyp 8
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MOM yucie u NOOCOJIHEYHUKA.

B oannot cmamve }’lpu6€0€Hbl BAJICHbLE ACNEKMbl NO MEXHOJIOCUU 8blpAUUBAHUA
NOOCONIHEYHUKA C pa3H0¢0pMClWIHbZM NpUMeHerHuemM npenapamoe ouo02UYecKo2o
NPOUCXOHCOEHUSL, KOMOPble ONMUMUSUPYIOM NPOYeCcC NUMAHUS pacmeHutl 61a2o00aps
ayuuemy UCnojlb306AHUIO MUHEPATIbHbIX JJeMEeHmoe U yayduiaent pocmoesle
npoyeccal. Uccneoosanuce noewle nepcneKkmueHbsle ouonocuveckue npenapamaul
npouszeoocmea komnanuu BTY Ilenmp, Ons npeonocesnoli oopabomku cemsiH u
NOY6EHHO2CO BHECEHUAL.

yCWlClHO@JZeHO, umo 06])(1501’)’27(‘(1 CEeMAH MuKOpu3006pa306am€JleblM
npenapamom Muxoppeno 6 nopme 4 a/m u npu 6HeceHuu 6 NPeONnoCesHyIo
Kyibmusayuro  ouonocuveckoco  yooopenus I paynguxkc 6 Hopme 8 @ n/ea
CnOCoOCmMBO8AN0  (POPMUPOBAHUIO JVHUIUX VCIOBUL Ol pOoCma U  PA36UMUSL
pacmenuil, a Kax cleocmeue HAuLy4dumux napamempos npouzgooumenviocmu. Ha
OaHHOM eapuanme 3aqbul<cup06ana MAKCUMANbHAA 6 onslme e6vlcoma pacmeuuﬁ
189,3 cm, niowads nucmosoii nosepxrocmu 30,9 moic. M¥/2a (6 aza yeemenus),
8bIX00 CYX020 8eujecmsa 6 ¢hazy cozpesanus 5,28 m/ea, ouamemp kopsuHvl 23,1 cm,
maccy 1000 cemsan 49,6 . u ypooicatinocms ceman 2,84 m/za.

Knwuesvie cnosea: nooconneunux, cucmema Y0ooOpeHus, OuoiocuyecKue
Y00OpeHUs, npouU3800UmMenNbHOCHb.

Taon. 8. Jlum. 9.

ANNOTATION
OPTIMIZATION OF THE SUNFLOWER FERTILIZATION SYSTEM
BASED ON THE USE OF MODERN MICROBIOLOGICAL FERTILIZERS

In current conditions of agricultural production with intensive technologies of
growing crops, fertilizer is one of the most expensive elements of agricultural
machinery, as experienced agricultural experts say that the food system should be
optimized.

In recent years, biological preparations of various action mechanisms are in
increasing demand among farmers. Particular attention is paid to mycorrhizal
biopreparations, one of which is "Mykofriend" and preparations based on
phosphorus and potassium mobilizing bacteria "Groundfix". Preparations stimulate
the development of beneficial soil microorganisms, help preserve and increase soil
fertility, activate its suppression against phytopathogens, improve productivity in
crop yields, including sunflower.

This article presents important aspects of the technology of growing sunflower
with a variety of applications of biological origin, which optimize the process of plant
nutrition through better use of mineral elements and improve growth processes. New
perspective biological preparations, manufactured by BTU Center, for pre-sowing
seed treatment and soil application were studied.

It was found out that the treatment of seeds with mycorrhizal drug Mycofriend
with the rate of 4 | / t and when applying pre-sowing cultivation of biological
fertilizer Graunfix at a rate of 8 | / ha contributed to the formation of the best
conditions for plant growth and development, and as a consequence of the best
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productivity parameters. In this variant, the maximum plant height of 189.3 cm,
leaf surface area of 30.9 thousand m2 / ha (flowering phase), dry matter yield in
the ripening phase of 5.28 t / ha, basket diameter of 23.1 cm, weight of 1000 seeds is
49.6 g and seed yield is 2.84 t / ha.
Key words: sunflower, fertilizer system, biological fertilizers, productivity.
Table. 8. Lit. 9.
Indopmanis npo aBTopa
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