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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 67
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
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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A1l KPEMHICBO-KAJIHOIO TOBPHBA AGROGLASS STIMUL
HA NPOPOCTAHHSI NIIEHULI O3UMOI B YMOBAX
BOJIHOT'O NE®ILATY

CyTTeBe rajbMyBaHHs POCTOBHX MPOLECIB Ta BTPATH BPOXKAID ClIIbCHKOrOCIOAAPCHKUX KYJIbTYP B CBIiTI BigOyBalOThCs 3
NpUYMHK NOCYX. Bukopucranus GionpenapaTiB Ta KOMIUIEKCHUX 100PUB MiABUILYE CTIHKICTb KYJIbTYp 10 aBiOTUUYHMX CTpe-
CiB Ta € mepcreKTHBHUM. BioMo, 1o CIoNyku KpeMHiI0 TIOCUITIOIOTH Pe3UCTEHTHICTh 3epHOBUX KYJIBTYpP JI0 HU3KH HECTIPHSI-
TIMBUX (HaKTOPIB JOBKILIL. BUCBITIIEHO MUTAHHS BILIMBY KPeMHi€BO-KTIHHOTO JOOpPUBA HA MPOPOCTAHHS HACIHHS Ta MOp-
(domeTpuuHi NOKa3HUKKM NPOPOCTKIB NMIUSHHUL 03UMOT B yMOBaX BOAHOTO aediuuty.

JlocnipKkeH ST TIPOBOANNIY 3 BUKOPUCTAHHSAM HACiHHS MIIEHHI 03UMOI cOpTy AHTOHIBKA. J[1 mepennociBHOi 00poOKH
HACIHHS BUKOPUCTOBYBaIH JoOpuBo Agroglass Stimul B koHmeHTpanisx 5, 15, 30, 60 mi/m.

Bceranosieno, 1o 1o6puBo Agroglass Stimul y koHIteHTpamii 5-15 M/ 301Ip01YBAIO CX0XKICTh HACIHHS TIICHUIIL 03U-
MOi Ha 5-6 %, BUCTYHAIOYH PeryIsTopoM OCMOTHYHOTO THCKY B TKaHHHAX pOCTUH. B ymoBax BogHOro crpecy Agroglass
Stimul B ycix T0CaUKYBaHUX KOHIIEHTPAITiSAX TIPUBETIO O 30IbIIEHHS CHPOl Mach MPOPOCTKIB MaKCUMAILHO Ha 26,6 % Ta
KopeHiB muennii Ha 27,4 %. Cyxa Maca IIpOpOCTKiB TIepeBHINlyBala KOHTPOJIbHI 3HaueHHs Ha 16,5 %, a kopeHiB — Ha 69,1 %
3a nif no6pmBa B koHUeHTpauigax 5-30 mur/i. Haitbinem edekTuBHO 301IbUIYBAB TOBKMHY NPOPOCTKIB IIICHHUII 3@ YMOB BOJ-
Horo nedinuty Agroglass Stimul B KoHneHTpamisx Bix 5 10 30 mu/in. BeranoBieHo, 1o KpeMHIEBO-KallifiHe JOOPHBO MOCH-
JIIOBAJIO POCTOBI IPOIIECH, HIBENIOIOYH HeraTuBHH edekT Boauoi gempecii. OTprMaHi JaHi IATBEPUKYIOTh pe3yiIbTaTH
MTO3UTUBHOT'O BILIMBY KPEMHI€BO-KaIiHHUX JOOPUB Ha HOPMYBaHHS MPOLYKTUBHOCTI 3EPHOBHUX KYJIBTYp, IO BKa3y€e Ha IIep-
CIMEKTUBHICTD 1X MOJANBIIOTO JOCHIIHKEHHS.

KiiouoBi ci1oBa: niieHuis 03uMa, BOAHUK Ae(iluT, KpeMHi€eBO-KailiHe 100pUBO, PICT, PO3BUTOK, CXOXICTh.

HocranoBka npo6iemu. B 3oui Creny posraumosano 0u3bk0 60 % MoCiBHUX IUIOL] HAROLIbLL
peHTabebHOT cepell 3epPHOBUX KyJIBTYyp — o3umoi rmmenuii. Ha pict, po3BHTOK Ta HPOJIYKTHUBHICTH
MUICHHUII 03UMOi 0COOJIMBO HEraTMBHO BIUIMBAE JiediuT Bojord. Ilix yac aganranii pociuH 0 yMOB
BOJIHOTO CTPECy BiZIOYBaIOThCS CYTTEBI (piziosioro-6ioximMiuHi nepedyA0BH, TIOB’ 13aHi 3i 3MIHOIO CTaHy
mpoauxoBoro amapary, acuMurmii CO,, I0HHOTO TPAHCIIOPTY, TEMITIB POCTY, eKCHpeciero (hiToropmMo-
HaJbHHUX IHTIOITOPIB, OiocuHTE3y OinkiB. Jlasa arpapHoi iHAyCTpil HOCHIEHHS CTIHKOCTI pOCIHH IO
CTpecCiB Ta MiABUIICHHS IX OI0MPOXYKTUBHOCTI € MPIOPUTETHUM HAIPSIMOM AOCHTIIKECHb, OCKIJIBKH, 3a
nmanuMi FAQO, Hali0inbIIi BTpaTH BpOKaiB CUIBCHKOTOCHOAAPCHKHUX KYJIBTYD IO BCHOMY CBITY 3yMOB-
JIeHI TOCYXaMH a00 3aCOJCHHIM TPYHTIB.

© Konecnixos M.O., ITamenko ¥O.11., 2018.
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AKTUBI3aI[iS POCTOBUX HPOLICCIB Ta peaizallisi FCHETUUHOIO MOTCHIIATY POCIUH CTAE MOXKIUBUM
TIpH 3aNPOBA/KEHH] IHTEHCHBHUX TEXHOJIOTiH 3 BUKOPUCTAHHAM OIOCTUMYIISITOPIB Ta KOMILIEKCHUX
n00puB. OCTaHHIM YacoM, PHHOK arpoXiMmii 3allOBHIOIOTh KpEeMHIEBO-KANiiHI JOOpHBa, SKI XapakTe-
PU3YIOTBCSI CBOEKO MO yHKITIOHATBHICTIO [1, 2]. BogHodac, arpoGionoriyna Jiist Takux JTOOpWUB Ha
CLIIBCHKOTOCHOAAPCHKI KYJABTYpH AOTEMEP 3 COBaHA HEIOCTATHBO, IO TAKOX OOYMOBIIOE aKTyaib-
HICTb 1 IPaKTUYHE 3HAYCHHS JOCIITKESHHS.

AHaJji3 ocTaHHiX xociaimkenn i myOmaikaniid. Ha cborogHi, cHpoBHHOIO ISl BUPOOHUITBA 200
BIIACHE SIK KPEMHI€BO-KalliiHI JOOPHBa BUKOPUCTOBYIOTh CHHTECTHYHI PO3YMHHI CHIIIKATH, TIaTOMITH 1
LEONITH, HIIAKK YOPHOi, KOIbOpoBOl MeTanmyprii Ta ¢ocdarHoi npomucnosocti [2-6]. [lo3utnBHUI
edeKT TaKuX JIOOPHB IIOKA3aHO B JIOCHI/PKEHHSX [IPOBEICHHUX HA KYJIBTYpPax PUCY, SIMEHIO, HIICHH-
i, COPro, KyKypy/Ji3u, COHSIIHUKY, 0000BUX, OBOUCBUX Ta LIUTPYCOBUX KyIbTyp [7, 8, 9]. HoBeneHo,
[0 KPEMHIEBE Mi/PKUBJICHHS POCITUH IIPUBOMIIO 10 301 IBIIIEHHS] MAaCH KOPEHEBOI CUCTEMH, 1X 00’ eMy,
3arajibHol 1 po00UYOoT aJ/1IcopOYI0U0i TIOBEPXHI, & TAKOK MOKparyBaiio kopeHese guxanns [10]. Icuyrots
TIOBIJTOMJIEHHSI TIPO TIO3UTHBHHUI BIUIMB KPEMHIEBOBMICHHX CIOJIYK Ha TOTVIMHAHHS POCIIMHAMU MaK-
po-, MikpoenreMeHTiB Ta Hitporeny, 3okpeMa [11, 12]. BBaxkaeTbcs, M0 KpeMHIM CTUMYIIOE HATHBHI
3aXUCHI PeaKIlii poCIMH MUIIX0M Y4acTi y MeTaboIiYHuX mporiecax [13].

3a M03aKOpEeHEBOr0 BUKOPUCTAHHS POYMHHUX (POPM KpPEeMHIEBO-KaTIHNX TOOPUB Ha IMOCIBAxX 3e-
PHOBHX KYJIBTYp, CIIOCTEPITaiy 301IbIICHHS JIHCTKOBOI IIOBEPXHI POCIHH, MOCUICHHS OIOCHHTE3Y Mi-
IMEHTIB Ta aKTHUBaLilo (POTOCHHTETHYHOTO arapary, CTUMYIIOBAHHS PIiCTy, MPUCKOPCHHS HACTAHHS
theHodaz KOIOCIHHS Ta HAIUBY 3€pHA, 30UIBIIICHHS BHCOTH POCIUH 1 KUILKOCTI [TPOJIyKTHUBHUX CTEOEI
[14], nokpaiennst sikocti 3epHa [15]. BeTanosieHo, 110 B yMOBaxX BOJIHOI'O CTPECY KPEMHI€BI CIIONIYKU
3a iX 1M03aKOPEeHEBOr0 3aCTOCYBAHHS Ha TMOCIBaX PUCY 3HIDKYBAIIM PiBeHb TpaHCHipallii y poCiIWH Ha
30 %. IlinBuieHud BMICT KPEMHIIO B TKAHMHAX 3MCHIIYBAB €K300CMOC EJICKTPOJITIB, 30LIbIyBaB
BMICT TIOJIicaxapw/IiB, 10 TIOKPANIyBaJIO OCMOPE3UCTEHTHICTh KIIITHHHNUX CTiHOK. Ha moBepxHi koJroc-
KOBHX JIyCOK PUCY KPEMHI€BI CIIONYKHA (GOPMYIOTh JOAATKOBHI LA, SIKUH BTPUMYE BOJIOTY HEOOX1THY
IUTs1 pOpMYBaHHS Ta HAJTUBY 3€pHA B YMOBax mmocyxu [16, 17, 18].

Tomy, MeTorw HochaimkeHHsi Oyno 3’sCyBaTH BIUIMB KpeMHi€BO-KaliliHoro moOpuBa Agroglass
Stimul Ha MpopocTaHHs HACIHHS MIEHHIII 03UMOi B YMOBaX BOIHOTO JIe(ilUTy.

Marepian i MeToanka A0CTHiAXKeHb., SIK MOICTBbHUN BUA POCIUH OJA J1a0OPATOPHOTO TOCITi-
JDKCHHS OyJi0 0OpaHO HACIHHS IIICHUINl 03uMoi copry AHroHiBKa (opuriHarop: CelnekiiiiHo-
FEeHeTUYHUHN THCTUTYT — HanioHanbuuid neHTp Hacinue3HascTsa ta coproBuBueHus HAAH Ykpainu,
B peectpi 3 2008 p.). st 3ne3apakeHHs, HACIHHS MPOTPYIOBAIKM Y PO3YMHI KaJlilo TIepMaHraHaTy
(0,1 monn/n) npotsirom 10 xB Ta nijicyuryBanu. HaciHHs HiieHUII KOHTPOJILHOTO BapiaHTa 3aMOvy-
BaJIM y OVCTHJILOBAHIM BOJII TIPOTITroM 4-6 TOJHWH, a HACIHHS JOCIHIIHUX BapiaHTiB 3aMOYYBAIH y
posumnHax joopuBa Agroglass Stimul B pizamux xonuenrparisx (5, 15, 30, 60 /i) 3a kKiMHATHOT
TeMIiepaTypu. BukopuctoByBaim KpeMHieBo-KajiiiHe noopuBo Agroglass Stimul 3 Bmictom SiO, —
21,3 % ta K,0 - 8,3 % BupoOHunrea TOB «[IK®» Ykpcumikat» (M. 3anmopixoks). HaciHHS mpopo-
mryBanu B yamkax Iletpi Ha manepoBOMY JIOKE 3a KOHTPOJIbOBaHOI ocBiTieHocTi (4000 nk), Temme-
parypu (20+1 °C) ta dotonepiony (14 roaun mern/10 roauu Hiv) mpoTsroM 8 mi6 BiAMOBIAHO 10
MiXHapogHuX cTaHgaptiB [19]. ns cTBOpeHHsT BOOHOTO Oe(iOUTy HACIHHS MpOpOLIyBanu Ha 5 %
po3uuni nonierunenraikono (PEG) 3 Mr = 6000. Y nocaijkerusi Oyno BKIOUYEHO 6 BapiaHTIB y
YOTHPHPA30BIH MOBTOPHOCTI.

ITix yac npoBejieHHs JOCIIKEHHS BU3HAYAIM CHEPrilo popocTaHHs Ha 3 100y Ta nabopaTopHy
CXOXICTh HACIHHS Ha 8 10Oy Micys 3aKiIalaHHsd HACIHHS Ha TIPOPOIyBaHHS. Bu3Havau qOBXKHUHY PO-
CTKIB Ta KOPCHIB MIICHHMII, IX CUPY Ta CyXy Macy. Pe3ynbTaTu ornparboByBadl CTATHCTAYHIUMH METO-
JaMH 3 PO3PAaXyHKOM CepeIHbOI apH(pMETHYHOI, CePEeIHbOI IMOXHOKH CEePEeIHbOI0 apH(PMETHIHOTO
(£m) ta t-kpurepito Ct'rofenTa 3a piBHs BiporigHocTi 95 %. Cratuctnany 00poOKy pe3ysIbTaTiB mpo-
BOAMIIM 3 BUKOopUcTanHsim nporpamu Microsoft Office Excel 2013.

OcHoBHi pe3yabTaTn gociaimxenns. Boga ¢ ¢paxropom aktusarii 610XiMiYHAX Ta (i3i0IOTITHIX
IPOITIECIB, 0 CYNPOBOJIKYIOTH IPOPOCTAHHS HACIHHS. PaHHI eTary OHTOTreHE3y POCIIUH, OB’ sI3aHi 3
HaOyOHSIBIHHAM, TTOKLIFYEHHSM Ta IIPOPOCTAHHAM HACIHHS, XapaKTepU3YIOThCSI BUCOKOIO YYTIHBICTIO
IO HaBiTh HEe3HAYHOI Aemnpecii BogHoro noreHmiany [20]. TIpopomieHHs HaciHHSA MIIEHUIN Ha 5 % po3-
YHHI OCMOTHYHO-aKTHBHOI PEYOBHHM MOJICTHICHITIKOIIO CTBOPIOBATIO YMOBU BOIHOTO AedinuTy Ta
MPHU3BOIUIIO 1O 3HIDKCHHS CX0KOCTI HACIHHA MIIEHUIN Ha 9 % (Tadm. 1).
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Ta6mmus 1 — EHeprisa npopocTanis Ta 1a00paTopHa CX0KICTH HACIHHS NLIEHUL 03MMOT COPTY AHTOHIBKA mia BnJu-
BOM KpeMHieBo-KkajiiiHoro 1oopusBa Agroglass Stimul 3a ymoB Bognoro aediuuty, (X+m)

Bapiaut Eneprisa npopocranus, % JIa6. cxoxicts, %
AGC. KOHTPOJIb (BOJIA) 88,75+1,09 +8,50 94,75+0,48 +8,75
Konrpoabs PEG 6000 (5 %) 80,25+1,66" 0 86,000,717 0
Agroglass Stimul 5 ma/n + PEG 6000 (5 %) 85,50+1,37* +5,25 92,00+0,91* +6,00
Agroglass Stimul 15 /it + PEG 6000 (5 %) 84,00+0,82* +3,75 89,75+1,38* +3,75
Agroglass Stimul 30 i/ + PEG 6000 (5 %) 81,25+0,73 +1,00 85,0042,48 -1,00
Agroglass Stimul 60 s/t + PEG 6000 (5 %) 51,00+3,23* -29,25 54,50+3,93* -31,50

TIpumitka. Tyt ta aani: A - pi3HMUS ICTOTHA NOPIBHAHO 3 A0CONIOTHUM KOHTPOJIEM, * - Pi3HMLS ICTOTHA MOPIBHIHO 3
kouTposneM PEG 6000 (5%) 3a p < 0,05.

IlepenmnociBaa 00poOka Hacinus jgo0puBoM Agroglass Stimul (5-15 mui/n) HiBenOBajga HETATHB-
Hui eeKT BOAHOI JAenpecii, Ha 1110 BKA3ye BIJOBIHE 3pOCTaHHs e¢Heprii npopocranHs Ha 3,8-5,3 %
Ta JIAbOpaTOPHOI CXOKOCTI HACIHHS MINeHuUIl 03umoi Ha 3,8—6,0 % 10 3HaUeHb BiIMIY€HUX y BapiaHTi
abcomoTHOTO KoHTponw. [Ipote, Bucoki koHmenTpamii Agroglass Stimul (60 Mi1/m) iHTIOYBadH mpo-
MIECH NMPOPOCTAHHS HACIHHSI 32 YMOB BOJIHOTO JIe(hiIuTy.

SIk Oymo BU3HAYCHO paHille, CIOJIYKH KPEeMHII0 JIF0Th Ha TIepepo3Ionia HOHIB HATPIIO B POCIHH-
HOMY OpraHi3Mi, 30KpeMa, KpeMHIi 3HMXKYBaB LIBU/KICTb TPAHCIIOPTY HATPIIO IO NPOBIJHUX CY/MH
KCUJIEMH Y 3JIaKOBHX 3€PHOBUX KYJIBTYp, L€ MiABHLIYBAIO CTIHKICTH POCIUH JO OCMO-COJIBOBOTO
BILIUBY [21].

KpemHiit 3ycTpidaeThest y CKi1azli pOCIMHHOTO OpraHi3My JIHIe y BUTIISI OKCHY abo critikariB. Kpe-
MHIH OTJIMHAETHCS POCIMHAME Y BUTIIIL cuitikaTHol kuciotd Si(OH),, 1 B KiHIIEBOMY paxyHKY HeoOep-
HEHO MITpy€e MO BCi pociuHi K aMophHHA KpeMHe3eM. ToMy, X0oda KpeMHIH ITy:Ke PO3NOBCIOIKEHHH
€JIEMEHT, OLTIBIITICTD JHKEpel MICTATh HEPO3UMHHII KPeMHIH, SK1i HeJOCTYITHUE pOociyHi. THITOBI KOHIIE-
HTpallil CHJIIKaTHOI KKCJIOTH B TpyHTOBOMY po3unHi Bia 0,1 mo 0,6 MM. KoHIeHTpaIii KpeMHilo B POCITH-
Hax BapilolOTh CHIBHO y Hag3eMHux yactuHax Bif 1,0 o 100,0 r Si/kr cyxoi Baru. Pociuau moainaioTs Ha
TPYIH 3a 3IATHICTIO aKyMYIoBaTH KpeMHil. [ly’ke akTHBHO MOTJIMHAIOTH T4 HAKOMTMYYIOTh CIIONTYKH Kpe-
MHIIO pOCIAMHM pojHu Graminaceous, TaKi K PUC, MILICHULIS, PAArpac, siumins [22, 23].

Iaxy6ariist pocnun nmenwntti na po3uudi PEG 6000 npoTsirom 8 gHIB 3yMOBITIOBaja CyTTEBE 3MEH-
HICHHS cUPOT MacH siK HPOPOCTKiB B 1,7 pa3u, Tak 1 kopeHiB nenuii B 1,43 pa3u nopiBHSIHO 3 POCIIU-
HAMH TPOPOITIEHUMH Ha BOJIHOMY CEPEJIOBHIIT.

B yMoBax BomHOTO cTpecy KpeMHieBo-KamiiiHe moOpuBo Agroglass Stimul B yciX JOCHIIKYBaHUX
KOHLICHTpallisx 30UIblIYyBaJ0 CUpy Macy OpopocTkiB Ha 5,7-26,6 % Tta kopeHiB meHuii Ha 17.5-
27,4 % mopiBHAHO 3 KOHTPOILHUMH POCITUHAMH, SIKI He 00pOOIISITN T0OPHBOM.

Byno Bcranosieno, o 1oopuBo Agroglass Stimul e)ekTHBHO CIIPUAIO HAKOIUUEHHIO MiHEPab-
HOT CKJIJ[0BOi POCITUHHOT 0ioMacH B yMOBaX BOJIHOTO JAEMIIIUTY, HA IO BKa3ye 301IBIIEHHS CYyX0i Ma-
CH IIPOPOCTKIB Ta KOPEHIB IIIeHuIIi (Tadi. 2).

Ta6umiis 2 — BioMeTpHYHi MOKA3HHKH MPOPOCTKIB MIIEHUII 03UMOI COPTY AHTOHIBKA M/l BILIMBOM KPEMHi€BO-
Kagiiinoro nodopusa Agroglass Stimul 3a ymos Bognoro aediuuty, (X+m)

Cupa maca Cyxa maca JloBxuHa,
Bapiant 100 wr., r 100 wr., r CcM

MIPOPOCTKH KOpeHi MPOPOCTKH KOpeHi TPOPOCTKH KOpeHi

ABc. KoHTpOA (BoAa) 5,88 4,96 0,779 0,731 11,90 8,70
+0,25 +0,32 +0,025 +0,038 +0,20 +0,20

Konrpo:n 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 mui/n + 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 m/n + PEG 6000 (5 %) +0,23* +0,15% +0,031 +0,027* +0,20* +0,20*

Agroglass Stimul 4,28 4.41 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 vt/ + PEG 6000 (5 %) +0,32 +0,12% +0,051 +0,075%* +0,20 +0,20
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[oniOHi pesynbTaTu OyJ10 OTPUMAHO B JIOCHIJIAX 3 MOJICIIOBAHHSAM COJILOBOIO CTPECY HA MPOPOC-
TKax TIIIEHNL 03UMOi [24].

Tax, 3a mii 7oOprBa B KOHLIEHTpallisaxX Big 5 o 30 M/ cyxa Maca IpOpOCTKIB MepeBUITyBaia KO-
HTPOJBHI 3Ha4YeHHs Ha 12,6-16,5 %, a cyxa maca kopeHiB — Ha 34,5-69,1 %. Cij 3a3Ha4uTH, 10 B
YMOBax BOIHOTO Oe(iIUTy HaBIThb MaKCHMalbHa IOCTIIKyBaHa KOHICHTpamis Agroglass Stimul
(60 Mu/n1) He BHSBIIAIA HETATUBHOI Mii, a HABMAKH, CTUMY/IIOBAJIAa HAKOIHYEHHs OioMacH MpPOpPOCTKiB
MIICHULI Ha PaHHIX eTanax pO3BHTKY.

Psn mocnmigHUKIB BBaXaroTh, IO CIIOIYKH KPEMHIIO 32 00pOOKH POCIUH CTUMYIIOBATH AKTHBHICTD
HU3KU ()EPMEHTIB aHTHOKCUIAHTHOTO 3aXUCTY, 30UIBIIYBANA BMICT (OTOCHHTCTUYHUX IICMEHTIB Ta
MOJIIHCHACHYCHUX JKUPHUX KHUCJIOT 38 YMOB BOJIHOTO CTPECY, 1[0 MOMKE IIiIBUIIYBATH PE3UCTCHTHICTh
pocaun a0 jii crpecy [25, 26, 27]. BBaxaioTh, 1110 TOCUICHHS TOJICPAHTHOCTI POCIIMH /IO BOJHOI Jie-
Trpecii 1MoB’ A3aHO 13 HAKOMMYEHHAM TIIIMHOeTaiHy, IPOJIiHY B KIIITHHAX, MTOKPANEHHSIM CTaHy Oiiri-
JTHOTO T1apy MeMOpaH. 3CTOCYBaHHS CHJIIKATIB KajIio cTabuIi3yBaja0 OCMOTHYHKM CTaH KIITHH IIiJT 9ac
BOJTHOTO cTpecy [28].

Bimomo, mo B yMOBax HEZOCTATHBOTO BOJOro3abe3leucHHsl TalbMYKHOTHCS HPOLECH PO3TI-
TYBaHHS KJIITHH, IO IPU3BOIUTH 10 HU3bKOpocaocTi. [IpoTe, Agroglass Stimul 3a ymoB nepearo-
CIBHOTO HaMOYyBaHHS HACIHHS CHPHSB BUIOBXKEHHIO MPOPOCTKiB Ha 13—14 % Ta KOpeHiB MIICHU-
i — Ha 16-30 % mopiBHAHO 3 KOHTPOJIHHUMH pociauHaMu. HaiiGinbin eeKTUBHO 301ThIIYBAIIO
TOBXHUHY HTPOPOCTKIB IMIICHUIII 38 YMOB BOJHOTO ACQPINUTY NOOPUBO B KOHIICHTPALIAX Bill 5 IO
30 /.

B nposejieHyx Hamy paniine JOCiipKeHHX, 100puBo Agroglass Stimul (15 mi/in) MakcuManibHO
CTHMYJTIOBAIIO CXOXKiCTh HACiHHs TireHutli Ha 3,7 % 3a yMOB mepeociBHOi 00poOkn. MakcumaiibHa
KOHIIEHTpallis I00pUBa, 1110 BUKOPUCTOBYBaiacs B jiociiji (60 Mii/in) npurHidyBajia npopoCTaHHs Ha-
ciHHs TmeHutli. /locToBipHe 3pOCTaHHS MacH TIPOPOCTKIB 1 KOPEHIB MIIIEHMIT, a TAKOX 1X JIOBKWHHU
Oyno 3adikcoBaHO 3a BUKOPUCTAHHA MOOpHBA 3 KOHIECHTpamisMu 15-30 Mi/i1 3a 1HKyOaIi HaciHHS
MIICHAII Ha BOTHOMY CepenoBuIi [29].

OTxe, KpeMHieBoO-KaniiiHe 1oOpuBo Agroglass Stimul onmocepeaKOBaHO BILTMBAE Ha HOpMali3alliro
BOJHOTO OAaHCY POCTHHH, PETYIIOI0YH OCMOTHYHY IPOHUKHICTH KIIITHH.

Bucnosku. IlepenmnociBna o0poOka nacinag noOpuBoM Agroglass Stimul (5-15 mn/m) HiBemoe
HEraTHBHUHM e(eKT BOJHOT Jepecii, Ha 1110 BKA3y€e 3pOCTaHHs €HEprii popocTaHHs Ta JadbopaTopHoi
CXO0XOCTI HACIHHA MUIEHULI 03UMOI Ha 5-6 %.

Busiriieno, 1mo B yMoBax BOJIHOTO CTpecy KpeMHeBo-Kajiiine goopuBo Agroglass Stimul mocu-
JIIOBAJIO POCTOBI MPOLECH, BUCTYMAIOUN CBOEPIIHUM PETYJISTOPOM OCMOTUYHOIO THCKY B TKAHHHAX
POCITHH.

Tak, B yMoBax BOJHOTO Jie(iITUTy HOCIIHKYBAHE JIOOPHBO 301/IBIITYBAIO CUPY Macy IPOPOCTKIB Ta
KOPEHiB MIeHuMi. 3a KoHmeHTpaiii Agroglass Stimul (5-30 mi/i1) cyxa Maca IIpOpOCTKiB ITepPEeBHIILY-
BaJia KOHTPOJbHI 3HaueHHs Ha 13-17 %, a cyxa maca KopeHiB — Ha 35-69 %. KpeMmHieBo-KamiiiHe 10-
OpHBO CIIPHUSIO BHIOBXKCHHIO MPOPOCTKIB Ha 13—14 % Ta xopeHiB muieHuIl — Ha 16-30 % mopiBHIHO
3 KOHTPOJNBHUMH pociauHaMy. Haii0inpm eeXxTHBHO 301NBIIYBANIO TOBKUHY MPOPOCTKIB MIICHHUL 32
YMOB BOAHOTO Ae(piIUTy JOOPHUBO B KOHIEHTpAIisaX Big S 1o 30 mi/i.
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JleiicTBHe KpeMHMii-KaauiiHOro y1oopenust Agroglass Stimul Ha npopacTanne NIIEHNIBI 03UMOI B YCJIOBHSIX BO-
JHOTro KedunurTa

M.O. Koaecnnkos, FO.II. [1amenko

CyliecTBeHHOE TOPMOXKEHUE POCTOBLIX MPOIECCOB M IOTEPH YpOoXKas CeNbCKOX031HCTBEHHBIX KYJIbTYp B MHpE IpOKC-
XOJAT IO MPUYMHE 3acyXH. Vcrnonb30BaHne OMonpenaparoB U KOMIUIEKCHBIX YIOOPEHHUI MOBBIIIACT YCTOHYMBOCT KYJILTYP
K aOMOTHYECKHM CTpPeccaM U SIBJAETCS NePCreKTHBHbIM. V3BeCTHO, Y4TO KpeMHMII YCHIMBAET PE3UCTEHTHOCTb 3€PHOBBIX
KyJIBTYp K PAdy HEOIarompusTHHIX (aKTOPOB OKPYXKAOIIeH cpexbl. B crarhe OCBEIIEHBI BOIPOCH! BIUSHHS KPEMHHEBO-
KaJIMHHOTO y100pEeHHs Ha [TpopacTaHue cemMsiH U MOP(POMETPUUECKUE NOKA3ATEIN POPOCTKOB MILEHHULbI 03UMOH B yCIIOBH-
SIX BOJJHOTO JepuimTa.

VcenenoBaHys MpOBOAMITICE ¢ MCHONB30BaHUEM CEMSH IIICHUIIBI 03MMOH copTa AHTOHOBKa. JIns mpeamoceBHOi 00-
paboOTKU CeMSH UCIIONB30BaIN yao0penue Agroglass Stimul B koHIeHTpanusx 5, 15, 30, 60 mir/i.
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VcraHoBiIeHO, uTo yroOpenue Agroglass Stimul B KoHIEHTpamu S5-15 M/ YBETHYMBAIO BCXOKECTh CEMSH IIILECHHIIBI
031UMOi Ha 5-6 %, BbICTyNast pErysiTOpOM OCMOTHYECKOrO IABJICHHMS B TKaHsAX pacTeHWd. B ycnoBusx BOAHOro crpecca
Agroglass Stimul Bo Bcex uccieayeMblX KOHLUEGHTPALMSIX BbI3BaJ YBEJAMYEHHUE ChIPOH MAcChl MPOPOCTKOB MAKCHMAJILHO HA
26,6 % u xopHell nuenuns Ha 27,4 %. Cyxas Macca IPOPOCTKOB IIpeBbIIIana KOHTPOIbHbIE 3HaueHus Ha 16,5 %, a xopHeit
—Ha 69,1 % non Bo3aelcTBMeM ya06penus B konueHTpauusix 5-30 ma/in. HauGosee adexTvBHO yBennunBan JUiMHy pocT-
KOB IIUEHUIb! B YCJIOBUsIX BoaHOro aeduunra Agroglass Stimul B konuentpaumsix ot 5 10 30 M/, YcraHoBiIeHO, YTO Kpe-
MHHEBO-KaIMITHOE YIOOpeHHe YCUIUBATIO POCTOBEIE MPOIIECCH, HUBENHPYs HeraTUBHBIH 3¢ dekT BoaHoi aenpeccu. [omy-
YeHHbIe JaHHbIe TOITBEPXK/IAI0OT Pe3yJIbTATHI TOJI0KUTEILHOTO BIMSHUS KPeMHUI-KIMHHBIX yI00peHuil Ha opMHUpoBaHIe
IPOJYKTUBHOCTH 3€PHOBBIX KYJIbTYP, YTO YKa3blBAaeT HA NEPCIEKTUBHOCTDb MX JaJIbHEHILIEro HCCAe10BAHMSL.

KirioueBbie ci10Ba: mieHuIa o3uMast, BOJHBIH IeUIUT, KpeMHHH-KaTHiHOe yIoOpeHue, pocT, pa3sBUTHE, BCXOKECTb.

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 § 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/I).

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