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corn seeds (r = 0.95) and the average between amount of precipitation and field germination (r = 0.56) were noted. Dura-
tion 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 g to 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 sim-
ultaneous 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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J1s1 KPEMHI€BO-KAJIIHOTO JOBPHBA AGROGLASS STIMUL
HA IIPOPOCTAHHS ITIIEHHUI O3UMOi B YMOBAX
BOJHOTI'O TE®IITATY

CyTTeBe raJbMyBaHHS POCTOBHX IIPOIECIB Ta BTPATH BPOKAIO CLIIbCHKOTOCMOAAPCHKUX KYNbTYP B CBITI BiJOYBAIOTHCS 3
NPUYMHY NocyX. BUkoprcTaHHs GionpenapaTiB Ta KOMIJIEKCHUX JOOPUB MiJBUIIYE CTIHKICTD KYJbTYP 10 aGiOTHYHUX CTpE-
CiB Ta € MepcHeKTHBHUM. BioMO, IO CHOMYKH KPEMHIIO TIOCHIIOIOTh Pe3UCTEHTHICTh 3ePHOBHX KYJIBTYP 0 HH3KH HECTIPHS-
TIUBUX QakTopiB JOBKIIL. BUCBITIEHO NUTaHHS BIUIMBY KPeMHi€BO-KalliiiHOro A06pHBa Ha IPOPOCTAHHS HACIHHSA Ta MOP-
dboMeTpuUHI TOKA3HAKH MTPOPOCTKIB MITIEHATIi O3WMOI B YMOBAX BOJHOTO JehiliuTy.

JlocnikeHHs TPOBOAKIIH 3 BUKOPHCTaHHSIM HACIHHS HINEHUL[ 03MMOI COPTY AHTOHIBKA. JIJis MepeanociBHOI 06poOKH
HaCiHH: BUKOPUCTOBYBaJH 106puBo Agroglass Stimul B koHIeHTpauisx 5, 15, 30, 60 ma/n.

Bceranosneno, mo 106puBo Agroglass Stimul y koHIeHTpauii 5-15 MJ/n 361IbLIYBAIO CXOKICTh HACIHHS TITICHHIT 03H-
MOI Ha 5-6 %, BUCTYNAIOUM PETyIATOPOM OCMOTHYHOTO THCKY B TKaHHHAaX pociiMH. B ymoBax BojHOro ctpecy Agroglass
Stimul B yciX J0C/i[)KYBaHHX KOHIIEHTpAIliSX IPHUBETIo 0 30UIbLIEHHS CHPOI MacH MPOPOCTKIB MAKCUMANbHO Ha 26,6 % Ta
KopeHiB nimexuli Ha 27,4 %. Cyxa maca IpOpOCTKiB epeBHIIyBajla KOHTPOJIbHI 3HauUeHHs Ha 16,5 %, a kopeHiB — Ha 69,1 %
3a i 1o6pyBa B KoHIEeHTparisx 5-30 mun/n. HaitGinbin edexTHBHO 361/b11YBaB AOBKUHY IIPOPOCTKIB NIIEHHUIIl 32 YMOB BOJ-
Horo jedinuty Agroglass Stimul B KoHIeHTpalisx Bif 5 10 30 mi/1. BeTaHOBEHO, 1O KpeMHieBo-KaliiiHe JOOPHUBO MOCH-
JIOBAJI0O POCTOBI TIPOIECH, HIiBENIOIOUM HeraTHBHUM edext BogHoi gempecii. OTpuMaHi JaHi MiATBEPAKYIOTh Pe3yibTaTH
TO3UTHBHOTIO BIUIUBY KPEMHi€BO-KalidHUX J0OpUB Ha GOpPMYBaHHS IIPOLYKTHBHOCTI 36pPHOBHX KYJBTYP, L0 BKA3Ye Ha Iep-
CNIEKTUBHICTb 1X MOAANBIIOTO JOCHIKEHHS.

KirouoBi ciioBa: mimeHund o3uma, BoJHUHN JedillUT, KpeMHieBO-KatiliHe J0GPUBO, PICT, PO3BUTOK, CXOKICTh.

IloctanoBka npobaemu. B 30ni Creny posramosano 0mu3eko 60 % MOCIBHUX IO HAHO1BIT
peHTabeabHOI cepe 3CpPHOBUX KYIBTYP — 03UMOI mmeHuui. Ha picT, po3BUTOK Ta MPOAYKTHBHICTH
MIIEHHULI 03UMOi 0COONNBO HETaTHBHO BILIMBAE Acdiuut Boioru. Iix yac agamrarii pocauH 10 yYMOB
BOJHOTO CTpeCy BLAOYBAIOThCSA CYTTeBI (hi31010r0-610XiMiuHI nepeOy 0By, OB’ s13aHl 31 3MIHOKO CTaHY
npoauxosoro anapary, acuMuzinii CO,, 10HHOTO TPAHCIIOPTY, TEMIIB POCTY, CKCIpPECiero (iToropmo-
HAJIbHUX 1HrIOITOPIB, GlocuHTE3y OLnKiB. s arpapHOi i1HAYCTPil MOCHICHHS CTIHKOCTI POCIHH IO
CTpECiB Ta MiABHIUCHHS iX O10NPOAYKTUBHOCTI € MPIOPUTCTHUM HAMIPSIMOM JOCITIKCHD, OCKUTBKH, 32
Janvvu FAQO, HaliGinpni BTpaTty BpoxkKaiB ClTbCBKOTOCIOAAPCHKUX KYIBTYP TIO0 BCHOMY CBITY 3yMOB-
JeH1 mocyxamu abo 3aCOJCHHAM I'PYHTIB.

© KosecHikoB M.O., [Tamenko IO.I1., 2018.
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AKTHUBI3aLIS POCTOBUX IMPOLIECIB Ta Peatisarlis reHCTHYHOrO MOTEHINAMY POCIMH CTAE MOKIHBUM
IpPH 3aIPOBAKCHHI IHTCHCUBHUX TEXHOJIOTIH 3 BHKOPHUCTAHHAM OIOCTHMYISITOPIB Ta KOMIUIEKCHHX
Jgo6pue. OcTaHHIM YacoM, PHHOK arpoxiMii OCBOIOIOTE KPEMHIEBO-KaIIHHI JOOPHBA, fAKI XapakTepH-
3YIOTBCS CBOEIO MOI(YHKIIOHATBHICTIO [1, 2]. BoaHouac, arpoGiosoriuna aist TAaKUX JOOPHB HA Clilb-
CBKOTOCIIOJAPCHKI KYIBTYPH AOTEMHEP 3’ ICOBaHA HEAOCTATHBO, IO TAKOK OOYMOBIIOE aKTYaIBHICTD 1
MPAKTHYIHE 3HAYCHHS TOCTIKCHHS.

AHaJi3 oCTaHHIX JocaiazkeHb i myOmikauniii. Ha cboroasi, CHpoBHHOO 171 BUPOOHHUTBA a0
BIIACHE K KPEMHIEBO-KaMHHI JOOpHUBa BUKOPUCTOBYIOTh CHHTETHYHI PO3YMHHI CHIIKATH, AIATOMITH i
LEOJTITH, LIIAKH YOPHOI, KOJIbOPOBOi MeTtamyprii Ta ¢ocdarHoi mpomucaosocti [2-6]. ITosurHsHuit
edexT Takux 0OPUB MOKA3aHO B JOCILIKECHHIX MPOBCACHHUX HA KYIBTYypax PUCY, SSYMCHIO, LICHH-
I, copra, KYKypyA3H, COHAIIHUKY, 6000BHX, OBOUCBHX Ta LUTPYCOBUX KyIbTyp [7, 8, 9]. HoBeaeHo,
IO KPEMHI€EBE I JKUBJICHHS POCIHH MIPUBOIIIO 10 301IBIICHHS MaCH KOPCHEBOI CHCTEMH, iX 00’ eMy,
3araJpHOI 1 pobouoi aacopOyrodoi MOBEPXHI, a TAKOXK MOKparnyBaio kopeHese nuxanss [10]. IcHyoTh
MOBIZOMJICHHS PO MO3UTHBHUM BIUIMB KPCMHIEBOBMICHHX CIOJIYK HA MOTVIHHAHHSA POCIMHAMH MaK-
po-, MikpoenemeHTiB Ta Hitporeny, 3okpema [11, 12]. Bakaerscs, o KPeMHIH CTUMYJIIOE HATHBHI
3aXHCHI PeaKiiii POCIMH LUITXOM YUacTi y MeTabomiunaux nporecax [13].

3a M03aKOPEHEBOr0 BUKOPUCTAHHA PO3UYMHHUX (POPM KPEMHIEBO-KATIHHNUX J0OPHUB Ha TOCIBaX 3¢-
PHOBUX KYJBTYp, CIIOCTEpiraau 301IbLICHHS JTUCTKOBOI IOBSPXHI POCIIHH, OCHICHHS OIOCHHTE3Y -
TMEHTIB Ta aKTHBALIIO (DOTOCHHTETHYHOrO arapary, CTHUMYIIOBAHHS PICTY, MPUCKOPEHHS HACTAHHA
tbenodas KOIOCIHHS Ta HAMUBY 3€pHA, 301IBIICHHST BUCOTH POCIIFH 1 KiJTbKOCTI POAYKTUBHHX CTEOES
[14], mokpamenns sxocti 3epHa [15]. BetanosneHo, mio B yMoBax BOZHOTO CTPECY KPEMHIEBI CMIOAYKH
3a IX MO3aKOPEHEBOro 3aCTOCYBAHHA HA MOCIBAX PUCY 3HIDKYBAIM PiBCHb TPaHCHipauii y poCIHH Ha
30 %. ITigBumeHni BMICT KPEMHIIO B TKaHHHAX 3MCHIIYBAB CK300CMOC €JICKTPOIIITIB, 3011bLIYVBAB
BMICT TIONTiCaXapuAiB, IO MOKPAITYBATO0 OCMOPEC3UCTCHTHICTh KIITHHHHX CTiHOK. Ha moBepxHi konoc-
KOBHX JIYCOK PHCY KPEMHI€BI CIIOIYKH (HOPMYIOTh TOJATKOBHI LIAp, KU BTPHMYE BOJIOTY HCOOXIAHY
s opMyBaHHS Ta HAMKUBY 3€PHA B YMOBax nocyx# [16, 17, 18].

Tomy, mMeTor0 AociaskeHHs1 Oyao 3’sICYBaTH BIUIMB KPEMHIEBO-KamidHOTO HoOpuBa Agroglass
Stimul Ha TPOPOCTAHHS HACIHHA MIICHHLI 03UMOi B YMOBaX BOZHOTO AchirmTy.

Marepian i MeToanka goCaiAXKeHb. SIK MOIENBHUM BUA POCIHH IS 1a0OPATOPHOTO JOCIHI-
JkeHHs Oymo oOpaHo HaciHHA mmeHHIl o3uMoi copry AHToniBka (opurinatop: CenexuiiHo-
reHeTHIHUH iHcTUTYT — Harionaneuuii neHTp HaciHHe3HaBCcTBa Ta coprouBucHHI HAAH Vkpainy,
B peectpi 3 2008 p.). [Ins 3HE3apaKeHHS, HACIHHA MPOTPYIOBAIK y PO3YHHI KNI MEPMAHTaHATY
(0,1 mons/m) mpotsarom 10 xB Ta miacymysaau. HaciHHA MIIEHHII KOHTPOJIBHOrO BapiaHTy 3aMOYy-
BaIM V AWCTWIBOBAaHIM BoAl mpoTsaroM 4-6 roauH, a HACIHHA JOCIIAHHX BapiaHTIB 3aMOYYBAIH Y
po3unHax mobpuBa Agroglass Stimul B pisHux koHueHrpauisx (5, 15, 30, 60 ma/m) 3a KIMHATHOI
TemMneparypu. BukopucroByBanu kpeMHieBo-kanifiHe 106puBo Agroglass Stimul 3 BmicToMm SiO; —
21,3 % Ta K,0 - 8,3 % Bupoonuursa TOB «[TK®» Ykpcumkar» (M. 3anopizoks). Hacinua npopo-
myBany B yamwkax [leTpi Ha manepoBoMy Joke 3a KOHTPOJIbOBaHOI ocsiTiaeHocTi (4000 1K), TeMme-
patypu (20£1 °C) ta dortonepioay (14 roaun nens/10 roaun Hiu) nporsrom 8 Ai6 BIAMOBIAHO A0
MiXHapoIHUX cTaHzapTie [19]. Ing cTBopeHHS BOAHOTO AchILMTY HACIHHA MPOPOIYBAIH HA 5 %
posunsi momietuwnenraikomo (PEG) 3 Mr = 6000. YV pocnimxenss Oyiio BKIIOYEHO 6 BapiaHTIB y
YOTHPHPA30Biii MOBTOPHOCTI.

Ilix yac mpoBeACHHA JOCTIJXKEHHS BU3HAUANM CHEPTII0 MPOpocTaHHsa Ha 3 100y Ta mabopartopHy
CXOXICTh HacIHHA Ha 8§ K00y micd 3aKaaJaHHA HACIHHA Ha MPOPOINyBaHHsA. BusHauanu JOBXHHY po-
CTKIB Ta KOPEHIB MIICHHUL, iX CHPY Ta CyXy Macy. Pe3ynbTaTtu onpanpoByBain CTATHCTHYHUMH METO-
JaMH 3 PO3PAXyHKOM CEPEeAHBOI apHPMETHUHOI, CEPEeaHBOI MOXMOKH CCPEAHBOTO apHPMETHUYHOTO
(m) ta t-xpurepito Cr'roaeHTa 3a piBHA BiporigHocTi 95 %. CtaTucTuaHy 0OpoOKY pe3yabTaTiB Mpo-
BOJHIH 3 BUKOpHCTaHHAM nporpamu Microsoft Office Excel 2013.

OcHoBHI pe3yabTaTh gocaifkeHHs. Boaa € pakropom akrusamii 6ioximMigHHX Ta (i310T0TIHHUX
MPOTICCIB, IO CYNPOBOMKYIOTh MPOPOCTAHHA HAciHHA. PaHHI eTamu OHTOrCHE3y POCIHH, MOB’ A3aHI 3
HAOyOHSIBIHHSM, MOKUTBYCHHIM Ta MPOPOCTAHHIM HACIHHA, XapaKTCPHU3YIOTHCS BHCOKOIO Yy TIHBICTIO
JI0 HABITh HE3HAYHOI Jempecii BoaHoro moreHwany [20]. [TpopoiueHns HaciHHsS MUESHULN HA 5 % po3-
YHHI OCMOTHYHO-AaKTHBHOI PEYOBHHH MOJIIETHICHIJIIKOIIO CTBOPIOBAIO YMOBH BOAHOTO AediuuTy Ta
MPHU3BOAMIIO 0 3HIKCHHA CXO0XKOCTI HACIHHA muueHUL Ha 9 % (Tadm. 1).
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Tabnuua 1- EHepris npopocTaHHA Ta nabopaTtopHa CX0XiCTb HACIHHSA NLUEeHWLi 03MMOT cOpTY AHTOHIBKA Nij BNAU-
BOM KpeMHieBO-KaniitHoro fobpuea Agroglass Stimul 3a ymoB BogHoro gediuuty, (X+iw)

BapiaHT EHeprisa npopocTaHHa. 7 Nab. cxoxicTb, %
ABC. KOHTpONb (BOAA) 88,75+1,09 +8,50 94,75+0,48 +8.75
KoHTpons PEG 6000 (5 %) 80,25+1,66n 0 86,00+0,71A 0
Agroglass Stimul 5 mn/n + PEG 6000 (5 %) 85,50+1,37* +5,25 92,00+0,91 * +6,00
Agroglass Stimul 15 mn/n + PEG 6000 (5 7 ) 84,00+0,82* +3,75 89.75+1,38* +3,75
Agroglass Stimul 30 mn/n + PEG 6000 (5 7 ) 81,25+0,73 +1,00 85,00+2,48 -1,00
Agroglass Stimul 60 mn/n + PEG 6000 (5 7 ) 51,00£3,23* -29,25 54,50+3,93* -31,50

MpumiTka. TyT Ta gani: J1- pi3HWLA iCTOTHA NOPIBHAHO 3 a6CONMOTHUM KOHTPO/EM, * - Pi3HWULUA iCTOTHA NOPIBHAHO 3
KOHTponem PEG 6000 (5%) 3a p < 0,05.

MepegnociBHa 06pobka HaciHHA gobpmBom Agroglass Stimul (5-15 mn/n) HiBentoBana HeraTuB-
HWIA edeKT BOAHOT Aenpecii Ha Lo BKa3ye BifnoBigHe 3pocTaHHSA eHeprii npopocTaHHA Ha 3,8-5,3 Y&
Ta .1ab0paToPHOI CXOXOCTI HaCiHHA MLeHuui o3nmoi Ha 3,8-6,0 d¢c [0 3HaYeHb BiAMiYeHNX Y BapiaHTi
abCcosIloTHOro KoHTposto. poTe, BUCOKI KoHUeHTpauii Agroglass Stimul (60 mn/n) iHriéysann npo-
LLeCcu NPOPOCTaHHSA HACiHHA 3a YMOB BOAHOr0 fediuunTy.

Ak 6yNno BM3HAYEHO paHille, CMOIYKM KPEMHIKO Ail0Tb Ha Mepepo3rnofisl MOoHIB HATpPIK0 B POC/IMH-
HOMY OpraHi3Mi, 30KpemMa, KPeMHIil 3HMXyBaB LUBUAKICTb TPaHCMOPTY HATPIl0 A0 NPOBIgHMX CYyAWH
KCWIEMU Y 3/1aKOBUX 3ePHOBUX Ky/bTyp, Le MigBULLYBaso CTIKICTb POC/AUH [0 OCMO-CO/IbOBOrO
BBy [21].

KpeMHili 3ycTpivaeTbCs y CKNagi poCIMHHONO OpraHi3My nnLie y BUMNs4i okeuay abo cunikaTtis. Kpe-
MHii MOrNIMHAETLCS POC/IMHAMU Y BUIIAGI cunikaTHoi Kucnotu Si(OH)4, i B KiHLEBOMY paxyHKY Heobep-
HCHO MIrpye Mo BCiii poCAMHI K aMOpP(HMIA KpemHe3eM. TOMy, X04a KPEMHIl Ay>XKe PO3MOBCHKEHI
€M1eMEHT, BiNbLUICTb MHKepen MICTATb HEPO3UNHHMNIA KPEMHIN, SKUIA HeAOCTYMHUIA PoCavHI. TUMNOBI KOHLe-
HTpaLii CUNiKaTHOI KUCNOTY B rPYHTOBOMY po3yuHi Big 0,1 fo 0,6 MM. KoHLUeHTpaLii KpeMHilo B poc/n-
Hax BapitolTb CUMBHO Y Haa3eMHUX YacTuHax Big 1,0 o 100,0 r Si/kr cyxoi Barn. PocnnHm nogji.nsoTh Ha
rpynu 3a 34aTHICTIO aKyMy/IioBaTU KpPeMHilA. [ly>xe aKTUBHO NOr/IMHAI0Th Ta HAKOMHYUXTOTb CMONYKN Kpe-
MHIt0 pocnMHM pogmHK Graminaceous, Taki SK pUc, MWEHULS, pairpac, SumiHb [22. 23].

IHKyb6aLis poc/iMH MNweHuLi Ha po3yunHi PEG 6000 npoTsarom 8 fHiB 3ymoB/tOBana CyTTEBE 3MEH-
LLIEHHA CUPOT Macu SIK NPOPOCTKIB B 1,7 pa3n, Tak i KOpeHiB nieHuyi B 1,43 pasu NOpiBHAHO 3 pOC/n-
Hamu NPOPOLLLEHNUMM Ha BOAHOMY CepefoBULL.

B ymoBax BOAHOI0 CTpecy KpemHieBo-KasiliHe fobpmnBo Agroglass Stimul B ycix gocnigpkyBaHnX
KOHLEeHTpauisax 36i/ibyBasio cMpy Macy MpopocTKiB Ha 5,7-26,6 % Ta KOpeHiB nwleHuui Ha 17,5—
27,4 % NOPIBHAHO 3 KOHTPO/IbHUMU POC/IMHaMW, AKi He 06po6nsanu fo6pnBoM.

Byno BcTaHoBNeHO, WO fo6puBo Agroglass Stimul eheKTUBHO CNPUSAN0 HAKOMUYEHHIO MiHepasib-
HOI CKNagoBOoi POCIMHHOT 6ioMacy B yMOBax BOAHOI0 AedilnTy, Ha WO BKa3ye 36iNbLUIEHHS CyX0T Ma-
CY NPOPOCTKIB Ta KOPeHiB nweHuui (Tabn. 2).

Tabnuua 2 - BioMeTpuYHi NOKa3HUKM NPOPOCTKIB NLUEHNUL 031UMOT COPTY AHTOHIBKA NiJ BNJMBOM KPeMHIEBO
KaniliHoro go6puea Agroglass Stimul 3a ymoB BogHoro geiuuty, (X+ni)

Cupa maca Cyxa maca JoBxuHa,
BapiaHT 100 nit., 1 100 wr., r av

NPOPOCTKM KOpeHi NPOPOCTKM KOpEHi NpopPOCTKM KOpEHi

5,88 4,96 0.779 0,731 11.90 8,70

ABC. KOHTPOTb (B0A3) +0,25 +0.32 +0.025 +0,038 +0.20 +0,20

KoHTposb 343 3.46 0.630 0,548 8.90 6,50
PEG 6000 (5 %) +0.12N1 +0.27n +0.050n +0,0667 +0.20n 40,101

Agroglass Stimul 433 4.07 0.734 0,737 10.10 7,50
5 mn/n + PEG 6000(5 7 ) +0,14* +0.12 +0.033* 10,048 +0.20* 40,20

Agroglass Stimul 4.34 423 0.709 0,783 10.20 8,40
15 mn/n + PEG 6000 (5 7 ) +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 mn/n + PEG 6000 (5 7 ) +0,24* +0,23* +0.021 +0,038* +0.20* +0,30*

Agroglass Stimul 3.63 432 0,669 0,869 8.80 7,30
60 mn/n + PEG 6000 (5 7 ) +0.32 +0,12* +0.051 +0,075* +0.20 40,20
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Mofi6Hi pesynbTaty 6yno oTpUMaHo B focnifax 3 MOAE/OBaHHAM CO/IbOBOr0 CTPecy Ha npopoc-
TKax niieHuLi o3umoi [24].

Tak, 3a fi1 jobpusa B KOHUeHTpauifx Big 5 4o 30 mMn/n cyxa Maca NpopocTKiB MnepesuLLyBana Ko-
HTPO/IbHI 3HayeHHA Ha 12,6-16,5 %, a cyxa Maca KopeHiB - Ha 34,5-69,1 9c. Cnig 3a3HauuTu, L0 B
yMOBax BOAHOro AediuMTy HaBiTb MakKCMMa/ibHa [oCnifKyBaHa KOHUeHTpauis Agroglass Stimul
(60 mn/n) He BMABNANA HeraTMBHOT Ai1, a HaBNaKW, CTUMYJIOBa/la HAKONMUUYEHHA GioMacy NPOPOCTKIB
MLeHWLi Ha paHHIX eTanax po3BUTKY.

Pap fnocnifiHUKIB BBaXKAKOTh, L0 CMOYKN KPEMHIit0 3a 06p06KM POC/INH CTUMY/TIOBaIN aKTUBHICTb
psAgy (PepPMEHTIB aHTMOKCUAAHTHOIO 3axuCTy, 36ifblyBasi BMICT (POTOCUHTETUYHMX MIrMEHTIB Ta
MoJliHEHACUYEHUX XXMPHUX KUC/IOT 38 YMOB BOAHOIO CTPECY, L0 MOXE MigBULL} BATU PE3UCTEHTHICTb
pocnvH o Aii cTpecy [25, 26, 27]. BBaxkaloTb, WO MOCUMIEHHA TONEPAHTHOCTI POC/INH [0 BOAHOT fe-
npecii N0B’A3aHO i3 HAKOMWYEHHAM TiLnHOeTalHy, NPOMiHY B KNiTUHAX, NOKpaLleHHAM cTaH} 6inini-
LHOTO Wapy MeMbpaH. 3CTOC} BaHHS CW/TIKaTIB Kaslito cTabinisyBasno OCMOTUYHMWIA CTaH KNITUH Nig Yac
BOAHOro cTpecy [28].

Bigomo, W0 B ymoBax HeAOCTaTHbOr0 BOJ/IOro3abesneyvyeHHA ranbMyOTbCA MPOLECK PO3TH-
ryBaHHS KJ/iTWH, WO NPU3BOAUTL L0 HM3bKopocnocTi. MpoTe. Agroglass Stimul 3a ymoB nepegno-
CIBHOro HaMO4yBaHHA HaCiHHA CNPUAB BUAOBXXEHHIO NMPOPOCTKIB Ha 13-14 9 Ta KOpPEHIB MiueHu-
Ui - Ha 16-30 % NOpPIBHAHO 3 KOHTPO/SIbHUMW pocAnHamu. Haibinblw edekTMBHO 36inbLUyBano
[LOBXWHY MPOPOCTKIB MLUeHULi 3a YMOB BOAHOro fediuuTy A0OPUBO B KOHLEHTpauiax Big 5 go
30 mn/n.

B npoBefeHUX HaMW paHille JocnimxkeHHAX, gobpuso Agroglass Stimul (15 mn/n) MakcumasibHO
CTUMYJIOBAIO CXOXICTb HaCiHHA MweHuui Ha 3,7 % 3a yMOB nepeanociBHOT 06pobku. MakcumMasibHa
KOHUeHTpauis fobpumBa, WO BMKOPUCTOBYBanaca B gocnigi (60 mn/n) npurHivyysana npopocTaHHA Ha-
CiIHHA nweHnui. JocToBipHe 3pOCTaHHA Macu MPOPOCTKIB | KOPEHIB MLUEHWL, a TaKoX X JOBXUHU
6yno 3aikcoBaHO 3a BUKOPUCTaHHSA foOpmBa 3 KOHUeHTpauiamn 15-30 mn/n 3a iHKy6auii HaciHHA
nweHuLi Ha BogHOMY cepegoBuLi [29].

OTxe, KpemHieBo-KaniliHe fo6puBo Agroglass Stimul onocepefKoBaHO BM/IMBAE Ha HOPMaisaL,ito
BOZHOr0 6asiaHCy POCMMHK, PETY/TOHYM OCMOTUYHY NMPOHUKHICTL KTITUH.

BucHoBku. MepegnociBHa 06po6ka HaciHHA gobpuBom Agroglass Stimul (5-15 mn/n) HiBentoe
HeraTMBHWIA epeKT BOAHOT fenpecii, Ha Lo BKa3ye 3pOCTaHHSA eHeprii MpopocTaHHA Ta nabopaTopHoi
CXOXKOCTI HaCiHHA MLweHnLi 03UMoi Ha 5-6 %

BusBneHo, WO B ymMOBax BOAHOIO CTPECY KpeMHEBO-KaniHe gobpueo Agroglass Stimul nocu-
J0BasI0 POCTOBI MPOLECU, BUCTYNaOUN CBOEPIAHUM PErysiaTOPOM OCMOTUYHOIO TUCKY B TKaHUHax
POCNVH.

Tak, B ymoBax BOGHOr0 AeiunTy focnigkyBaHe jo6puBo 36ibLUyBasio CMPY Macy NPOPOCTKIB Ta
KOpeHiB nieHunui. Agroglass Stimul i 3a KoHueHTpauili (5-30 mn/n) cyxa maca NPOPOCTKIiB MepeBu-
LyBasia KOHTPO/IbHI 3Ha4YeHHS Ha 13-17 %, a cyxa Maca KOpeHiB - Ha 35-69 % KpemHieBo-KaniiHe
[06PMBO CNPUAIO BULOBXEHHIO MPOPOCTKIB Ha 13-14 % Ta KOopeHiB niwieHuui - Ha 16-30 % nopi.-
HSIHO 3 KOHTPO/MIbHMMM pocnvHamn. Halibinbll etheKTUBHO 36i/bLUYBasI0 JOBXUHY NPOPOCTKIB Mile-
HUUi 3a yMOB BOAHOI0 fedhiunTy SOOPMBO B KOHLUEHTpauifx Big 5 go 30 mn/n.
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[JeiicTBre KpeMHWii-KanuiiHoro yaobpeHus Agroglass Stimul Ha npopacTaHue MLUeHULbl 03MMOIA B YCNOBUAX
BOAHOIO fAeumumTa

M.O. KonecHukos, HO.IM. MNMaiwleHKo

CyLiecTBEHHOE TOPMOXKEHWE POCTOBbIX MPOLLECCOB W MOTEPM YPOXKas CebCKOXO03ANCTBEHHbIX Ky/bTYp B MUpE Mpouc-
XOLAT MO NpUYMHe 3acyxu. icnonb3oBaHve G1ONpenapaToB M KOMMAEKCHbIX YA0OPeHUIA NOBbILLAET YCTORYNBOCTD Ky/bTyp
K abnmoTUYecKM cTpeccaMm W SBNSETCS MepCreKTUBHBLIM. 3BECTHO, YTO KPeMHUIA YCWUNMBAET PEe3UCTEHTHOCTb 3epHOBbIX
KynbTyp K psgy HebnaronpusaTHbIX (hakTOpPOB OKpYXKatoLlel cpedbl. B cTaTbe OCBeLUeHbl BOMPOCHI BAWSIHUS KPEMHWEBO-
Ka/IMAHOIO YA06peHns na npopacTaHve CeMsiH 1 MOP(OMETPUYECKME NOKa3aTeNn NPOPOCTKOB NLUEHNLbI 03MMOIA B YCMOBY-
AX BOAHOrO fetuuunTa.

VccnegoBaHys NpoBOAUANCH C MCMONb30BaHMEM CEMSH MLLEHWLbI 031IMOI copTa AHTOHOBKa. [ns NpeanoceBHON 06-
paboTkv ceMsaH 1cronb3oBaiv yaobperne Agroglass Stimul B koHUeHTpauusx 5, 15, 30, 60 mn/n.

81



Arpo6Giogoris, 1’2018

YcraHoBIeHO, YTo yaoOpeHue Agroglass Stimul B KOHIIEHTpauuu 5-15 MI/1 yBeJIMYUBAJIO BCXOKECTh CEMSH HNIMEHUIIbI
03uMoit Ha 5-6 %, BbICTYNas peryjisTopoM OCMOTHYECKOTO JIaBlleHHs B TKaHSAX pacTeHuil. B ycnoBHSX BOjHOTO cTpecca
Agroglass Stimul Bo Bcex HMcclie/lyeMbIX KOHIICHTPAIMX BbI3BANl YBeJHYCHHE CHIPOH Macchl HPOPOCTKOB MaKCHMAJILHO Ha
26,6 % u kopHe#i nieHuupl Ha 27,4 %. Cyxas Macca IpOPOCTKOB MpeBblIaa KOHTPOJIbHbIE 3HaUeHUS Ha 16,5 %, a KopHeii
— Ha 69,1 % noJj| Bo3/ieiicTBHeM ya06peHus B KoHleHTpamuax 5-30 mu/n. HanGonee 3¢ dexTnBHO yBEIMUMBAl JUIMHY POCT-
KOB TIITIEHUT[HI B YCJIOBUAX BojAHOro aedmiuta Agroglass Stimul B koHmeHTparusax ot 5 o 30 Mi/n. YcTaHOBJIEHO, YTO
KpeMHHEBO-KaJlMidHOe yI00peHHe YCHIIMBAJIO POCTOBBIE MPOIECCHl, HUBENUPYS HeraTWBHBIA 3¢ ekt BojHOH Aenpeccuu.
TlonydeHHble JaHHBIE MO TBEPHKAAIOT PE3YIHTATH MOJNOKUTENHHOTO BIMSHNAS KPEMHUHA-KAIMAHBIX yo0penuit Ha GopMupo-
BaHHE NPOJYKTHBHOCTH 3€PHOBBIX KYJBTYP, UTO YKa3bIBacT HA IEPCMEKTHBHOCTh X AANBHEHIIEr0 UCCIeJOBaHMS.

KmioueBbie ciioBa: nineHuiia 031MMasi, BOAHBIH AebUIAT, KpeMHU i-KaritHOe yio0peHue, pocT, pa3BHTHE, BCXOKECTb.

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

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 proper-
ties. 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 assim-
ilation of micro- and macronutrients raises under the silicon effect. The soluble forms of silicum-potassium fertilizers in-
crease 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/1) at 2242 °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 accord-
ing 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 mU/1) leveled the negative effect of water depres-
sion 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/1) 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 min-
eral 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 m1/1-30 ml/1. It is necessary to mention, that even maximum concen-
tration of «Agroglass Stimul» (60 ml/1) 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 ferti-
lizer, 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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