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(r = 0.95) and the average between amount of precipitation and field germination (r = 0.56) were noted. Duration of the
vegetation period of corn in compatible crops with sorghum increases by 1-2 days from the first sowing term to the fourth,
and the vegetation period of the sweet sorghum remains practically unchanged (127-128 days). Duration
of the period sprouting-wax ripeness of corn grain in the first sowing period was 115 days, the second and the third —
116 days, the fourth — 117 days. The increase in the length of the vegetation period was mainly observed in the period of 6-7
leaves — the milk ripeness of grain.

Depending on the corn sowing terms in the harvest structure of compatible crops with sweet sorghum, the cobs ranged
from 39.2 to 40.4 %, and the sweet sorghum panicles — 16.3-16.7 % from the whole plant. When shifting the corn sowing
terms from the first to the fourth, there is a decrease in the proportion of the cobs from 40.4 to 39.2 % and the increase in the
stem proportion from 71.9 % to 72.3 %, while the total weight of one corn plant also decreases by 2.3—4.7 %. The proportion
of corn leaves, depending on the sowing term, remains practically unchanged — 14.1-14.3 %. In sweet sorghum plants, the
fraction of leaves and panicles was practically the same 11.4 % and 16.3-16.7 %, while the mass and proportion of stems
increased from the first to the fourth sowing period from 71.9 to 72.3 % and from 518, 4 gto 523.4 g.

On average, over the years of research, the largest yield of green mass in compatible sowings of sweet sorghum and corn
was formed in the third-term variant of corn sowing — 79.4 t/ha, the lowest — in the first — 78.4 t/ha. When sowing corn in
different terms in the compatible crops with sorghum, there is no significant increase in the yield of green mass. For the
simultaneous harvesting of compatible crops of sweet sorghum and corn on silage in the phase of wax ripeness of grain, it is
recommended to select the components of the mixture, taking into account maturation groups.
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JIIA KPEMHIEBO-KAJTMHOI' O AOBPUBA AGROGLASS STIMUL
HA ITPOPOCTAHHA INIIEHUII O3UMOI B YMOBAX
BOJHOI'O JE®ILUTY

CyTTeBe raqbMyBaHHSI POCTOBHX IPOLIECIB Ta BTPATH BPOXKAIO CLITbCHKOTOCIIOAPCHKUX KYJIBTYD B CBITI BiIOYyBalOTHCS 3
NPUYUHY TTocyX. Bukopucranns OiompenapaTiB Ta KOMIUIEKCHUX AOOPUB MiZBUILYE CTIMKICTh KYJIBTYp 10 aDiOTHYHHX CTpe-
CiB Ta € epCHeKTUBHUM. BioMo, 1110 CrIOIyKH KPEMHII0 HOCHIIIOIOTh PE3UCTEHTHICTh 36PHOBUX KYJBTYD /10 HU3KH HECIIPHS-
TIAMBHX (AaKTOPiB IOBKLLIA. BHUCBITIIEHO MUTaHHS BIUIMBY KPEMHI€BO-KaNiifHOTO J0OpHBa Ha MPOPOCTAHHS HACIHHS Ta MOp-
(oMeTpuUHi MOKa3HUKH MPOPOCTKIB IIIEHAI]I 03UMOi B yMOBaX BOJHOTO Ne(DiIUTY.

JlocmikeH s IPOBOJIMIIM 3 BUKOPHUCTAHHSIM HACiHHS IIIEHHI 03UMOi copTy AHTOHIBKA. [lyisi epenmnociBHOT 00poOKu
HaciHHSI BUKOPHCTOBYBamK no0puBo Agroglass Stimul B koHnenTpamisx 5, 15, 30, 60 m/m.

Bcranosneno, mo no6puBo Agroglass Stimul y kormeHTpaii 5-15 M/ 301IbIIYBaIO0 CXOXKICTh HACIHHS MIICHHII O3H-
Moi Ha 5-6 %, BHCTYNaOUu PEryasTOPOM OCMOTHYHOIO THUCKY B TKaHWHAaX pociuH. B ymoBax BomHoro crtpecy Agroglass
Stimul B ycix HoCIiKyBaHUX KOHLEHTPALISX MPHUBEIO 10 301IbLUICHHSI CHPOi MacH MPOPOCTKIB MaKCUMaJbHO Ha 26,6 % Ta
KopeHiB mireHuri Ha 27,4 %. Cyxa Maca NpOpPOCTKIB IEpeBHIIlyBala KOHTPOJIbHI 3HaYeHHs Ha 16,5 %, a xopeHiB — Ha 69,1 %
3a zii 1ob6puBa B KoHueHTpawisx 5-30 m/n. Haiibinbi edekTrBHO 30i1bIIyBaB JOBXKHUHY IPOPOCTKIB IMILICHHUIII 32 YMOB BOJ-
Horo pedinuty Agroglass Stimul B koHnenTpanisx Bifg 5 1o 30 mi/n. BeranoBneHo, mo KpeMHi€BO-KaniiiHe JOOPHUBO MOCH-
JIIOBAJIO POCTOBI IIPOLIECH, HIBETIOIOYM HETaTWBHUII edekT BoxHoi nempecii. OTpuMaHi JaHI MiATBEPIUKYIOTh Pe3yiIbTaTh
MIO3UTHBHOTO BIUIMBY KPEMHI€BO-KAIIIIHUX HOOpUB HA GOPMYBaHHS NPOIAYKTHBHOCTI 36PHOBUX KYJIBTYD, 1[0 BKa3ye HA IIep-
CIEKTHBHICTH 1X MOAANBIIOTO TOCHIIIKEHHS.

KunrouoBi ciroBa: meHuIst o3uMa, BOTHUN 1edinuT, KpeMHI€BO-KaTiliHe J0OPUBO, PIiCT, PO3BUTOK, CXOXKICTB.

IMocTtanoBka npodaemu. B 30ni Creny po3ramoBaHo 61au3bko 60 % MOCIBHUX TUIONI HAWOIMBII
peHTa0eNbHOI cepell 3ePHOBHUX KYJIBTYp — O3WMOI MIIeHHUIl. Ha picT, po3BUTOK Ta MPOTyKTHUBHICTH
TIIIIEHUITI 03UMOi 0COOJIMBO HETaTHBHO BIUIMBAE aediruT Bosioru. Iim yac amanrarii pociwH 10 YMOB
BOJIHOTO CTpeCy BiOyBalOThCs CyTTEBI (i3ionoro-6ioximMiuHi mepeOya0BH, OB’ 3aHi 31 3MiHOIO CTaHy
MIPOIUXOBOTO amapary, acuMissIii CO,, iI0HHOTO TPAaHCIIOPTY, TEMIIIB POCTY, EKCIpecie€ro (hiToropmo-
HaJbHUX 1HTIOITOpIB, OiocHHTE3y OinKiB. [ arpapHOi iHIYCTpii MOCHIIGHHS CTIHKOCTI POCIWH IO
CTpECIB Ta MiJBUILEHHS X 0iOMPOAYKTHUBHOCTI € MPIOPUTETHUM HANPSMOM JOCITIKEHb, OCKIJIBKH, 32
naaumu FAQO, HailOinbIni BTpaTi BpOKaiB CUIBCHKOTOCIOAAPCHKUX KYJIBTYP 1O BCHOMY CBITY 3yMOB-
JIeH1 TTocyxamMu abo 3aCOJICHHSIM TPYHTIB.

© Koaecnikos M.O., ITamenko FO.I1., 2018.
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AKTHBI3aIisl POCTOBHX IPOIIECIB Ta peatizallis TCHETUYHOTO MOTCHITIATY POCIHUH CTa€ MOYKITHBUM
NIpY 3alpOBa/KEHHI 1HTEHCUBHUX TEXHOJIOT1H 3 BUKOPUCTAHHSIM OlOCTUMYIISTOPIB Ta KOMIUIEKCHUX
no6puB. OcTaHHIM YacoM, PHHOK arpoxiMii 3altOBHIOIOTh KpEMHI€BO-KaTiltHI JoOpHBa, sSKi XapakTe-
pHU3YIOTBCS cBoe€to TodidyHkmionansHicTIO [1, 2]. BogHodac, arpoGionoriyaa misi Takux AOOpHB Ha
CLIBCBKOTOCTIONAPChKi KyJIBTYpH JOTENEp 3°SCOBaHA HEJOCTATHBO, IO TAaKOX OOYMOBIIIOE aKTyallb-
HICTb 1 MPaKTUYHE 3HAYCHHS JOCII[KCHHSL.

AHaji3 ocTaHHIX JocaimkeHb i myOaikamiii. Ha choromHi, cHpOBHHOIO I BUPOOHHITBA 200
BJIACHE SIK KPEMHI€BO-KaJIiiiHI T0OpHUBa BUKOPUCTOBYIOTh CHHTETHYHI PO3YMHHI CHIIIKATH, TIaTOMITH 1
LEONITH, IUIAKM YOPHOI, KOIbopoBoi MeTanyprii Ta ¢ocdarHoi mpomucnoBocti [2-6]. TlozuTuBHUI
eeKT Takux JOOPUB MOKa3aHO B JOCIHIPKEHHIX MPOBEICHHNX HA KYJIBTypax pHCY, SIUMEHIO, IMIICHHU-
IIi, COPro, KYKypyI3H, COHAITHUKY, 0000BUX, OBOUCBUX Ta ITUTPYCOBUX KyIbTyp [7, 8, 9]. JloBeaeHo,
10 KpeMHi€BE MiPKUBICHHS POCJIMH MPUBOAMIIO A0 30UIbIIEHHS MAaCH KOPEHEBOI CHCTEMH, iX 00’ €My,
3arajibHOI 1 po0o4oi azcopOyrouoi MOBEpXHi, a TAKOXK MOKpalryBaio kopeHese aquxanss [10]. IcHyoTh
MOBIIOMJICHHS TIPO TIO3UTHUBHUI BIUIMB KPEMHIEBOBMICHUX CIIOJIYK Ha MOTJIMHAHHSA POCIMHAMHU MaK-
po-, mikpoenemenTiB Ta Hitporeny, 3okpema [11, 12]. BBaxkaeTbesl, 0 KpeMHi CTUMYIIO€ HATHBHI
3aXMCHI peakuil pOCIMH HUIIXOM y4acTi y MeTabomiuHux npouecax [13].

3a 103aKOPEHEBOI0 BUKOPUCTAHHS PO3UMHHUX (OPM KpPEeMHIE€BO-KaIiHHUX TOOPHB Ha IOCIBax 3e-
PHOBHUX KYJBTYp, CIIOCTEPIiraau 301IbIICHHS JINCTKOBOI TTOBEPXHI POCIIMH, TIOCHICHHS 010CHHTE3Y ITi-
TMEHTIB Ta aKTHUBALil0 (POTOCHHTETUYHOTO arapary, CTUMYJIIOBaHHS PiCTy, IPUCKOPEHHS HACTaHHS
(deHodasz KOJOCIHHS Ta HATUBY 3epHA, 301IBIICHHS BUCOTH POCIIMH 1 KIJIBKOCTI MPOAYKTUBHUX CTEOE
[14], mokpameHnHs sikocTi 3epHa [15]. BcTaHoBiieHO, 110 B YMOBaX BOJIHOTO CTPECY KPEMHIEBI CITOTYKH
3a iX MM03aKOPEHEBOr'0 3aCTOCYBAaHHS Ha MOCIBaX PUCY 3HIKYBalIH PiBEHb TpaHCIipalii y POCIUH Ha
30 %. IligBuieHunii BMIiCT KPEMHII0 B TKaHWHAX 3MCHIIYBaB €K300CMOC EIIEKTPOJIITiB, 301IbIIyBaB
BMICT TOJTicaxapH/IiB, IO TMOKPAITyBaJIO OCMOPE3UCTCHTHICTh KIITHHHUX CTiHOK. Ha moBepxHi Kojoc-
KOBHX JIyCOK PUCY KPEMHI€BI CHOITYKH (OPMYIOTH JOAATKOBHH ILIAp, SIKUM BTPUMYE BOJIOTY HEOOXiTHY
11 GOpMYBaHHS Ta HAJIMBY 3€pHA B yMoBax nocyxu [16, 17, 18].

Tomy, MeTo10 NOCTiIKeHHs OyJo 3’siCyBaTH BIUIMB KPEMHI€BO-KalliiHOTO moOpmBa Agroglass
Stimul Ha TpOpOCTaHHS HACIHHS IIICHUIIl O3MMOI B YMOBaX BOJHOIO IeDIiLIUTY.

Marepian i MmeToguKa AoCHiTKeHb. Ik MOIENBHUN BUJA POCIWH I 1aO0OpaTOPHOTO JOCIi-
JOKEHHS Oyiio oOpaHO HACIHHS TIICHHIN 03uMOi copTy AHTOHIBKa (opuriHatop: CelekIiiHo-
TeHEeTUYHHUH 1HCTUTYT — HamioHanpHUH 1IeHTp HaciHHE3HABCTBA Ta copToBUBUeHHS HAAH Ykpainu,
B peectpi 3 2008 p.). s 3He3apaskeHHs, HACIHHA MPOTPYIOBAJIM y PO3YMHI Kallilo MepMaHraHaTy
(0,1 monw/n) mpotsirom 10 xB Ta miacymryBanu. HaciHHS HIIEeHUII KOHTPOJIBHOTO BapiaHTa 3aMO4y-
BN y MUCTWIBOBAHIN BOMI MpOTATOM 4-6 TONWH, a HACIHHS JOCIITHUX BapiaHTIB 3aMOUYyBaH Y
po3umHax mobpuBa Agroglass Stimul B pi3zHux koHmentpamisx (5, 15, 30, 60 mu/m) 3a KiMHATHOI
TeMrepatypu. BukopuctoByBanu KpeMmHieBo-KaniliHe 100puBo Agroglass Stimul 3 Bmictom SiO, —
21,3 % ta K,O — 8,3 % BupooHuntea TOB «IIK®» Ykpcumikat» (M. 3amopixoks). Haciaas mpopo-
IIyBajgu B yamkax lleTpi Ha mamepoBoMy J0Ke 32 KOHTpOIboBaHOI ocBiTiieHOCTI (4000 1K), Temme-
parypu (201 °C) ta doronepiony (14 roauu nens/10 rogud Hiv) mpoTsirom 8 ai0 BiAMOBITHO 10
MibXHaponHux ctanzaaptis [19]. [Ins cTBopeHHS BogHOTO AedinuTy HACIiHHA MpopollyBanud Ha 5 %
posunHi nometwieHrikomio (PEG) 3 Mr = 6000. ¥ mochimkeHHss Oyino BKIIOYEHO 6 BapiaHTIB y
YOTUPHUPA30Biil MOBTOPHOCTI.

[lixg wac mpoBeAeHHS OOCTIPKEHHS BU3HAYAIM CHEPTilo MpopocTaHHs Ha 3 100y Ta mabopaTtopHy
CXOXICTh HAaCiHHS Ha 8 A00y micsl 3aKJIalaHHs HACIHHS Ha MPOPOITyBaHH. Bu3Hauanu TOBKUHY PO-
CTKIB Ta KOPEHIB MIIEHUIIi, X CHpy Ta CyXy Macy. Pe3yipTatu onpaisoByBail CTATUCTAYHUMH METO-
JaM{ 3 PO3PaxyHKOM CepenHboi apu(METHYHOI, cepelHbOi MOXUOKH CEpeAHbOT0 apr(pMEeTHYHOTrO
(¥m) Tta t-xputepito CT'toaeHTa 3a piBHSA BiporigHocTi 95 %. CraTucTuuHy 00pOOKY pe3ysbTaTiB mpo-
BOAMIIM 3 BUKOpUCTaHHSIM Iporpamu Microsoft Office Excel 2013.

OcHoBHI pe3yabTaTu HocaiakeHHs. Bona € pakTopom akTuBaliii 010XiMigHHX Ta (Hi310J0TTIHUX
MIPOIIECIB, IO CYIPOBOKYIOTH MMPOPOCTAHHS HACiHHA. PaHHI eTanu OHTOTeHE3y POCIWH, OB’ s3aHi 3
HaOyOHSBIHHSM, MOKUIBYEHHSIM Ta MIPOPOCTAHHAM HACIHHS, XapaKTEPHU3YIOTHCS BUCOKOIO Yy TIHBICTIO
JI0 HaBiTh HE3HAYHOI Jenpecii BoaHoro moteHIiany [20]. IIpopoiieHHs HaciHHS MIISHUIT Ha 5 % po3-
YHHI OCMOTHYHO-aKTHBHOI PEYOBHMHHU IOJIICTHUICHIJIIKOJIIO CTBOPIOBAIO YMOBH BOJHOI'O Ae(IlUTy Ta
MPU3BOJIMIIO IO 3HU)KCHHS CXOXKOCT1 HACiHHS mieHuI Ha 9 % (tabm. 1).
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Tabmuns 1 — Eneprist npopocTanHs Ta 1a60paTOpPHA CX0KiCTh HACIHHSA MIIEHUII 03UMOI COPTY AHTOHIBKA I/t BILTH-
BOM KpeMHi€Bo-KaJIiiiHOro 1o6pnBa Agroglass Stimul 3a ymoB BoaHoro aedinury, (X+m)

Bapianr Ewnepris npopocranus, % JIa6. cxoxictb, %
Abc¢. KoHTpOIIb (BOzIA) 88,75+1,09 +8,50 94,75+0,48 +8,75
Kourposs PEG 6000 (5 %) 80,25+1,66" 0 86,00+0,717 0
Agroglass Stimul 5 M/ + PEG 6000 (5 %) 85,50+1,37* +5,25 92,00+0,91* +6,00
Agroglass Stimul 15 M/ + PEG 6000 (5 %) 84,00+0,82* +3,75 89,75+1,38* +3,75
Agroglass Stimul 30 M/ + PEG 6000 (5 %) 81,25+0,73 +1,00 85,00+2,48 -1,00
Agroglass Stimul 60 M/ + PEG 6000 (5 %) 51,00£3,23* -29,25 54,50+3,93* -31,50

Mpumirka. Tyt Ta gami: A - pi3HULS iICTOTHA MOPIBHSIHO 3 a0COMIOTHUM KOHTPOJIEM, * - PI3HHII ICTOTHA TIOPIBHSHO 3
koHtposieM PEG 6000 (5%) 3ap <0,05.

[lepeanociBaa 006poOka HaciHHs noOpuBoM Agroglass Stimul (5-15 min/n) HiBenmoBana HEraTHUB-
HUH edeKT BOAHOI Aemnpecii, Ha 10 BKa3ye BiAMOBiAHE 3pOCTaHHs eHeprii mpopoctanHs Ha 3,8-5,3 %
Ta 1abopaTOPHOI CX0XKOCTI HACIHHS MIIeHHII 03uMoi Ha 3,8-6,0 % 1o 3HaYeHb BiIMIYCHUX y BapiaHTi
abcomoTHOTro KOHTpOJIo. [IpoTe, Bucoki koHmeHTpanii Agroglass Stimul (60 mn/n) iHribysamu mpo-
LECH IPOPOCTaHHS HACIHHS 32 yMOB BOAHOTO AeiuuTy.

Sk Oys10 BU3HAYCHO paHillle, CIIOJYKH KPEMHIIO IiI0Th Ha MEPEpO3IO i HOHIB HATPIIO B POCIIMH-
HOMY Oprasi3mi, 30KpeMa, KpeMHii 3HW)KyBaB IIBUAKICTb TPAHCIIOPTY HATPIIO A0 MPOBITHHUX CYAUH
KCHUJIEMH Yy 3JIAKOBHX 3E€PHOBHX KYJBTYp, L€ MiABHIIYBAJIO CTIHKICTh POCIMH IO OCMO-COJBOBOTO
BILTHBY [21].

KpemHili 3ycTpiuaeTsesl y CKiiai pOCIMHHOTO OpraHi3My JIMIIE Y BUTTIAIL OKCUIY abo cuiikatiB. Kpe-
MHIi ITOTJIMHAETHCS POCIMHAMY y BTSN cuitikaTHOI kucsiotd Si(OH),, 1 B KIHIIEBOMY paxyHKY HeoOep-
HEHO MIrpye 1o BCild POC/HHI K aMopdHMI KpeMHe3eM. ToMy, Xoua KpEeMHIH JyKe PO3MOBCIOKCHUI
€JIEMEHT, OTBIIICTh JHKEpeN MICTATh HEPO3UMHHHUN KPEMHIMH, sIKWi HeOCTYITHUI pociuHi. TUnoBi KoHIe-
HTpaLii CUJTIIKaTHOI KUCTIOTH B TpyHTOBOMY po3umHi Big 0,1 mo 0,6 MM. KoHueHTpauii KpeMHito B pociau-
HaX Bapilol0Th CHIBHO Y Hajg3eManx dactuax Bix 1,0 mo 100,0 T Si/kr cyxoi Baru. Pociiau moaiistoTs Ha
IPYIH 32 3[aTHICTIO aKyMyJIrOBaTU KpeMHiil. Jly’e akTHBHO MOIVIMHAIOTh Ta HAKOIUYYIOTh CIIOIYKHU Kpe-
MHIIO pOCTIMHH pouHu Graminaceous, Taki K pUc, NILECHULS, paiirpac, ssuMiHb [22, 23].

IakyGartist pocnue mmenutti Ha po3unHi PEG 6000 npoTsaroM 8 mHIB 3yMOBIIIOBaia CyTTEBE 3MEH-
IIEHHS CUPOi MacH SIK MPOPOCTKiB B 1,7 pa3u, Tak i KOpeHiB nireHuIi B 1,43 pa3u MOPiBHIHO 3 POCITH-
HaMH IPOPOIIEHUMH Ha BOAHOMY CEPEIOBHIII.

B ymoBax BomHOTO cTpecy KpeMmHieBo-KamiiiHe 1o0puBo Agroglass Stimul B ycix mocmimKyBaHUX
KOHIIEHTpALisX 3011bIIyBANIO CHPY Macy HpPOPOCTKiB Ha 5,7-26,6 % Tta KopeHiB mmeHuni Ha 17,5—
27,4 Y% mopiBHSHO 3 KOHTPOJIBHUMHU POCIMHAMH, SIKi HE 00pOOIISITH TOOPHUBOM.

Byno BcranoBneHo, mo no6puBo Agroglass Stimul eekTUBHO CITPUSIO HAKOITMYECHHIO MiHEPalh-
HOI CKJIaI0BO1 POCIMHHOI 0ioMacH B yMOBaxX BOAHOTO Ae]iluTy, Ha II0 BKa3ye 301UIBIICHHS CyX0i Ma-
CH MIPOPOCTKIB Ta KOPEHiB mumeHui (tadam. 2).

Tabmuns 2 — BioMeTpnyHi MOKa3HUKH MPOPOCTKIB MIIEHHII 03MMOI COPTY AHTOHIBKA MiJ BININBOM KPEeMHi€BO-
KaJiiiHoro 1o6puBa Agroglass Stimul 3a ymoB BoaHoro aedinury, (X+m)

Cupa maca Cyxa maca JloBxuHa,
BapianT 100 mrt., T 100 mt., T cM

IIPOPOCTKU KOpeHi MIPOPOCTKU KOpeHi IpOPOCTKU KOpeHi

A6c. kouTpoith (5071a) 5,88 4,96 0,779 0,731 11,90 8,70
+0,25 +0,32 +0,025 +0,038 +0,20 +0,20

Konrposb 3,43 3,46 0,630 0,548 8,90 6,50
PEG 6000 (5 %) +0,127 +0,277 +0,050" +0,066" +0,20" +0,10"

Agroglass Stimul 4,33 4,07 0,734 0,737 10,10 7,50
5 mu/nt + PEG 6000 (5 %) +0,14* +0,12 +0,033* +0,048 +0,20* +0,20

Agroglass Stimul 4,34 4,23 0,709 0,783 10,20 8,40
15 ma/n + PEG 6000 (5 %) +0,23* +0,15%* +0,031 +0,027* +0,20%* +0,20%*

Agroglass Stimul 4,28 441 0,721 0,927 10,10 8,40
30 mu/n + PEG 6000 (5 %) +0,24* +0,23* +0,021 +0,038* +0,20%* +0,30%*

Agroglass Stimul 3,63 4,32 0,669 0,869 8,80 7,30
60 M/ + PEG 6000 (5 %) +0,32 +0,12%* +0,051 +0,075% +0,20 +0,20
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[Toxi6Hi pe3ynbraTti OyII0 OTPHMAHO B IOCIIIAX 3 MOJACIIOBAHHSIM COJILOBOT'O CTPECy Ha IMPOpoC-
TKax IIICHULI 03uMOi [24].

Tak, 3a mii moOprBa B KOHIIEHTparisx Bix 5 10 30 Mi/ir cyxa Maca IMpOpPOCTKIB TIEpEBHIyBaia KO-
HTPOJBHI 3HaueHHs Ha 12,6-16,5 %, a cyxa maca kKopeHiB — Ha 34,5-69,1 %. Cnin 3a3Ha4nTH, 1110 B
yMOBax BOJHOTO Je(iIMTy HaBiTh MaKcHMallbHa MOCITII)KyBaHa KOHIEHTpais Agroglass Stimul
(60 mu1/i1) He BUSIBIISUIA HETATUBHOI Aii, a HABIIAKH, CTUMYJIIOBajla HAKOMMYEHHs OioMacH MPOPOCTKiB
TIIIICHUIT HA paHHIX eTarax PO3BUTKY.

Psim mocmiTHUKIB BBa)KAIOTh, IO CIIONYKH KPEMHIO 32 00pOOKHU POCITMH CTUMYJIIOBAIH aKTUBHICTh
HU3KH (EPMEHTIB aHTHOKCHUJAHTHOTO 3aXHCTY, 30UIBIIYBaIl BMICT ()OTOCHHTCTUYHUX MITMEHTIB Ta
MOJIIHEHACHYEHNX JKUPHHUX KHUCIIOT 32 YMOB BOJAHOTO CTPECY, IO MOXKE ITiIBUIIYBAaTH PE3UCTEHTHICTh
pocimH A0 il ctpecy [25, 26, 27]. BBaxaroTh, 0 TOCHIICHHS TOJIECPAHTHOCTI POCIMH A0 BOJHOI Je-
npecii OB’ A3aHO 13 HAKOMMYCHHSM TIIIMHOETAIHy, MPOJIiHY B KIITHHAX, HOKPAILEHHSAM CTaHy Oimimi-
JTHOTO TIapy MeMOpaH. 3CTOCYBaHHS CHITIKATIB Kalifo cTa0l1i3yBajgo OCMOTHYHUI CTaH KIIITHH ITiJ] 9ac
BOJHOTO cTpecy [28].

Bizomo, mo B ymMOBax HENOCTAaTHHOT'O BOJIOT03a0€3MEUeHHs TadbMYIOTHCS MPOLECH PO3TA-
T'yBaHHS KJIIITHH, IO MPU3BOJUTH A0 HU3bKOpociocTi. [Ipore, Agroglass Stimul 3a ymoB nepeamno-
CIBHOT'O HAMOYYBaHHS HACIHHS CIPHSAB BHIOBXKEHHIO TPOPOCTKIB Ha 13—14 % Ta KOpEHIB MIICHU-
i — Ha 16-30 % NOpIBHAHO 3 KOHTPOJBHUMHU pociuHaMu. HaiiOinbir eQexkTHBHO 301IbLIYyBAIO
JOBXHHY MPOPOCTKiB MIICHHUI 32 YMOB BOJXHOTO Ae(iluTy AOOPHBO B KOHUEHTpaUisxX Big 5 10
30 mu/m.

B mpoBenennx Hamu paHimie TociimKeHH X, 1oopuBo Agroglass Stimul (15 mu/m) MakcuManbHO
CTUMYJIIOBAJIO CXOXKICTh HAaciHHA mumeHuui Ha 3,7 % 3a yMOB mepearnociBHoi 00poOku. MakcumanbsHa
KOHIIEHTpaLis 100pHBa, 0 BUKOPUCTOBYBanacs B fociii (60 Mi/in) mpurHivyyBanxa MpopoCcTaHHs Ha-
ciHHA mmeHuIli. JlocToBipHE 3pOCTaHHS MacH MPOPOCTKIB 1 KOPEHIB MIICHMIN, a TAKOXK 1X TOBKUHHU
OyJsi0 3a¢ikcoBaHO 3a BUKOpPHCTaHHA 100pHBa 3 KoHUEeHTpauisMu 15-30 mu/n 3a inkyOamii HaciHHS
MIICHUII HA BOJHOMY cepenoBuii [29].

OTxe, kpeMHI€BO-KauTiiiHe 10OpuBO Agroglass Stimul onocepeakoBaHO BIIMBAE HA HOPMATi3allito
BOJHOTO OajaHCy POCIHHH, PETYITIOI0YH OCMOTHYHY IMPOHUKHICTH KITITHH.

BucnoBku. Ilepeamnocisaa o6poOka HacinHs qoOpuBoM Agroglass Stimul (5—15 mu/n) HiBemdroe
HeraTuBHUH eeKT BOIHOI Aenpecii, Ha 110 BKa3ye 3pOCTaHHS SHEPrii MPOPOCTaHHS Ta JIabopaTOPHOI
CXO0’KOCTI HaCIHHS MIIEHUII 03UMO1 Ha 5—6 %.

BusBneHo, 1m0 B yMOBax BOJHOTO CTpecy KpeMHeBo-KajiiiHe noopuBo Agroglass Stimul mocu-
JII0BAJIO POCTOBI MPOLIECH, BUCTYMAIOYH CBOEPIIHUM PETYIATOPOM OCMOTHYHOI'O THCKY B TKaHHHaX
pOCIHH.

Tak, B yMoBax BOJHOTO JAehINUTY HOCTKYBaHE JOOPHBO 301UIBIIYBATIO CHPY Macy IIPOPOCTKIB Ta
KOpeHiB miueHuni. 3a KoHueHTpaui Agroglass Stimul (5-30 mu/m) cyxa Maca IpopOCTKiB MEPEBUILLY-
BaJia KOHTPOJIbHI 3HadeHHS Ha 13-17 %, a cyxa maca KopeHiB — Ha 35-69 %. KpemHieBo-KamiitHe 10-
OpHBO CIIPHUSIIO BUAOBKECHHIO TIPOPOCTKiB Ha 13—14 % Ta xopeHiB nmrenuii — Ha 16-30 % mopiBHIHO
3 KOHTPOJIbHUMH pociauHaMu. HalOinpm eQekTrBHO 301bIIyBaIo TOBKUHY MPOPOCTKIB MIICHUII 32
YMOB BOJHOTO JIe(iuTy JOOpUBO B KOHLEHTpaLisix Big 5 1o 30 miu/m.
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JeiicTBue KpeMHUii-KaJuiiHOr0 ya1o0penus Agroglass Stimul Ha npopacTanue NIIEHUIBI 03MMOIi B YCJIOBHSAX BO-
JAHOro AepuuuTa

M.O. Konecuukos, IO.I1. ITamenko

CyI1ecTBeHHOE TOPMOKEHHE POCTOBEIX HPOIECCOB U MOTEPH YPOXKask CEIILbCKOXO3HCTBEHHBIX KyJIbTyp B MHUpE IPOUC-
XOIAT 1O MpHYuHe 3acyxH. Mcronabp3oBaHne OnonpenapaToB 1 KOMIUIEKCHBIX yIO0OPEHUI MOBBIIIAET YCTOMIMBOCTD KYJIBTYP
K a0MOTHYECKUM CTpPECCaM M SIBISIETCSA MEPCHEKTHBHBIM. M3BECTHO, YTO KPEMHHUH YCHIMBAET PE3UCTEHTHOCTH 3€PHOBBIX
KyIbTYp K Psy HeOGNarompusaTHBIX (PAKTOPOB OKpYXKaIoOIeH cpelbl. B crarbe ocBemeHB! BONPOCH! BIMSHHS KPEMHHEBO-
KaJIMIHOTO yHoOpeHns: Ha MpOpacTaHue CeMsIH U MOp(GOMETpHUUECKUE ITOKA3aTEeNI! IIPOPOCTKOB MIIEHHUIBI 03UMOI1 B YCIOBH-
SIX BOAHOTO Aeduiura.

HccnenoBanust IpOBOAMINCE C UCIIOIb30BAHUEM CEMsH IIICHUIBI 03UMOI copTa AHTOHOBKa. Jis mpesmoceBHON 00-
paboTKH ceMsH HcHoys30BaNN ynoopenue Agroglass Stimul B koHnenTpammsx 5, 15, 30, 60 mi/i.
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VYcranosieHo, uTo ynobpenne Agroglass Stimul B KoHI[eHTpanuu 5-15 M/ yBeIMYUBAJIO BCXOXKECTh CEMSH IIICHHIIBI
03uMOH Ha 5-6 %, BEICTyHasi PEryasTOpoM OCMOTHYECKOTO NAaBJIEHMS B TKAaHAX pacTeHHH. B ycmoBmsx BomHOTO crpecca
Agroglass Stimul Bo Bcex HccleyeMbIX KOHIICHTPALUSIX BBI3BAJI YBEIMUYCHHE CHIPOIl Macchl MPOPOCTKOB MAKCHMAIIBHO Ha
26,6 % n xopue# mmenuns! Ha 27,4 %. Cyxas Macca IpOPOCTKOB MPEBHINIaTa KOHTPOJIbHBIC 3HAUCHUS Ha 16,5 %, a kopHeit
—Ha 69,1 % nox Bo3zeiicTBreM ynoOpenust B koHueHTparmsix 5-30 mii/in. Haubonee 3pexTHBHO yBETHYUBAI JUTHHY POCT-
KOB TIICHUIB! B YCIOBUAX BogHOro Aepunurta Agroglass Stimul B koHneHTpanuax ot S 1o 30 mi/n. Y cTaHOBIEHO, YTO Kpe-
MHHEBO-KIMHHOE yI00peHHEe YCHIMBAIO POCTOBbIC IPOLIECChI, HUBEIUPYS HeraTHBHbINA 3d ekt BoaHol nenpeccun. [Tomy-
YEHHbIC JaHHBIC NOATBEPIKAAIOT PE3YJIbTAaThl MOJIOKUTEIBHOTO BIMSHUS KPEMHUN-KAIMIHHBIX ya00peHuid Ha popMUpoBaHHe
IIPOJYKTHBHOCTH 3€PHOBBIX KYJIBTYp, YTO YKa3bIBAaeT Ha IIEPCIIEKTUBHOCTD UX JalbHEHIIEeTo HCCIeJOBaHNUS.

KnroueBble c10Ba: nmieHNna o3uMast, BOAHBIH AeQHINT, KpeMHUN-KINHHOE yI0OpEHUEe, POCT, pa3BUTHE, BCXOXKECTb.

The effect of of silicum-potassium fertilizer «Agroglass stimul» on winter wheat germination under water deficiency

M. Kolesnikov, Yu. Paschenko

Winter wheat relates to the leading grain-forage crops in Ukraine and occupies about 60% of sown area at steppe region.
The water deficit has negative impact on winter wheat growth, development and productivity. Significant phisiological and
biochemical changes occur in a plant in the course of its adaptation to water stress. The solving of the problem of plants
resistance to stress and increasing their productivity is a priority research area in agriculture.

One of the possible ways to activate growth processes and raise the genetic potential of plants is using biostimulants and
complex fertilizers. The silicum-potassium fertilizers have been widely introduced lately due to their multifunctional
properties. However, the agrobiological effect of this fertilizers on crops has not been studied properly.

Positive effect of silicic fertilizers was revealed on wheat, barley, rice, sorgum, corn, sunflower, beans, vegetables and
citrus crops. Silicum can stimulate plant natural protection reactions through participating in the methabolism. It is proved,
that silicum nutriets optimization results in the roots weight and volume increase and improves root’s respiration. The
assimilation of micro- and macronutrients raises under the silicon effect. The soluble forms of silicum-potassium fertilizers
increase leaf surface of grain crop, activate photosynthetic apparatus, increase the number of productive spikes under
drought.

The study aim was to determine the influence of silicum-potassium fertilizer «Agroglass Stimul» on germination of the
winter wheat under condition of water deficiency.

Seeds of Antonovka variety winter wheat were used for the laboratory study. The control variant seeds were soaked in
distillated water for 4-6 hours. The experimental variants seeds were soaked in solutions of silicum-potassium fertilizer
«Agroglass Stimul» (5, 15, 30, 60, 100 ml/l) at 22+2 °C. Silicum-potassium fertilizer «Agroglass Stimul» was prodused by
“PCC Ukrsilikat” (Zaporizhzhia city) with content of Si0,-21,3 % and K,0-8,3 %. Seeds were germinated for 8 days
according to the international protocols. Seeds were grown at 5 % solution of PEG-6000 for water deficiency stress
induction. The laboratory germination, length and weight of seedlings and roots of wheat were determined in the course of
the experiment. The results were processed statistically.

Germination of wheat seeds on 5 % solution of osmotic compound polyetheleneglycol (PEG-6000) create the condition
of water deficiency and caused germination decrease of by 9 %.

Seed pre-sowing treatment with «Agroglass Stimul» solutions (5-15 ml/l) leveled the negative effect of water
depression which indicates germination energy increase by 3.8-5.3 % and laboratory germination of wheat seeds increase by
3.8-6.0 % to the control index. However, high concentration of fertilizer (60ml/l) inhibited germination of wheat seeds under
the condition of water deficiency.

The incubation of wheat plants on PEG 6000 solution for 8 days resulted in the essential decrease of both seedlings raw
weight by 1.7 times and roots — by 1.43 times compared with the crops grown in water medium. Silicum-potassium fertilizer
«Agroglass Stimul» raise the raw weight of wheat seedlings by 5.7 %-26.6 % and root by 17.5 %-27.4 %, respectively, in
comparison with untreated seeds.

When determining the dry mass it was established that «Agroglass Stimul» fertilizer provided the accumulation of
mineral part of the biomass under water stress condition. Similar results were obtained on winter wheat seedlings under
condition of salt stress model. The dry weight of seedlings exceeded the control by 12.6 %—16.5 % and roots dry weight by
34.5-69.1 % under the influence of fertilizer in concentration of 5 ml/I-30 ml/l. It is necessary to mention, that even
maximum concentration of «Agroglass Stimul» (60 ml/l) didn’t show negative affect under water deficiency conditions, but,
on the contrary, it stimulated the accumulation of wheat biomass on the early stage of development.

Inadequate water supply is known to inhibit the processes of cells elongation are inhibited which causes stunted plant.
Nevertheless, «Agroglass Stimul» promoted seedlings elongation by 13-14 % and roots elongation by 16-30 % compared
with the control plants and in a case of pre-sowing seeds treatment. The fertilizer concentration of 5-30 ml/l increased the
length of wheat seedlings the most effectively under water deficiency condition.

Thus, silicum-potassium fertilizer «Agroglass Stimul» indirectly influences crop water balance normalization through
regulating cells osmotic penetration.

Seeds pre-sowing treatment with «Agroglass Stimul» (5-15 ml/l) levels the negative effect of water depression, which
indicates wheat’s seeds energy growth and laboratory germination by 5-6 %. It was established that silicum-potassium
fertilizer, being as a regulator of osmotic pressure of plant tissues, enhanced growth processes in water stress condition under
all studied concentration range (5-60 ml/1).

Key words: winter wheat, water stress, silicum-potassium fertilizer, growth, development, germination.
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