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JlucniepciiHiM aHaJTli30M JIOBE/ICHA HAWOLIbINA YaCTKa BILTMBY MIKPOEJICMEHTIB
(58,0%) Ha hopmyBaHHS BpOXKAarO MILEHUI] 03UMOI.
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BMNNIMB KPEMHIEBO-KANINHOINO JOEPUBA «<AGROGLASS
STIMUL» HA NPOPOCTAHHS HACIHHA NLWIEHULI O3UMOI

KonecHikoe M.O. — K. c.-2.H., OoueHm,

MaweHko KO.I. — K.6.H.,

Taspilicbkuli OepxkasHull aepomexHosioeidHull yHigepcumem
CynpyH I1.C. — dupekmop,

TOB «[1K®»Ykpcunikam» (M. 3anopixxs)

Y cmammi euceimneno numanns ennugy KpeMHIe80-KaniliHO20 000pusa Ha NPOPOCMAaHHSA
HACIHHA MA MOPGOMEMPUYHE NOKAZHUKY NPOPOCMKIG nueHuyi o3umoi. Bemarnosneno, wo 006pu-
60 «Agroglass Stimuly y xonyenmpayii 15 ma/n 36inbutysano cxoxcicmv HACIHHA RUEHUYI HA
3,7%. Biomiueno 3pocmanis cupoi ma cyxoi Macu npopocniKie i KOpeHie nueHuyi, a markoxic ix
008ICUHU 30 YMO8 BUKOPUCMAHHS 000pusa 6 Kowyenmpayii 15-30 mu/n. binbw  6ucoxi
00CTIOIHCYBAHT KOHYEHMPAYIi 000PUBA NPUSHIYY8AIU NPOPOCHIANHS NULEHUL.

Knrouogi cnosa: nwenuys o3uma, kpemmiego-kaniline 0o6pueo, picm, po3eumox, cxodlcicmo.

Konecnixoe M.O., Ilawenko FO.11., Cynpyn I1.C. Bhuanue KpeMHUeB0-KaAIUIIHO20 YOOOpe-
Husa «Agroglass stimuly na npopacmanue cemsan RUEHUYbL 03UMOTL

B cmamve ocsewenvt 6onpocul enuanus KpemHuego-Kanulinoe y0oopeHue Ha npopacmarie
ceMaH U Mopghomempuyeckue noKa3ameny PoPOCHKOS NULeHUYbL O3UMOlL. Yemanoeneno, y006-
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penue «Agroglass Stimuly» 6 konyenmpayuu 15 M1/1 y8enuuueano 8cxoxcecmsy 3epHa NUeHUYbL Ha
3,7%. Ommeueno 8o3pacmanue Colpoli U CyXou MAccu NPOPOCMKOS i KOpHell NUUEHUYbL, d MAKHCe
UX OMUHHA NPU YCIOBUU UCNONL308aAHUS YO0Operust 6 Konyenmpayusx 15-30 mn/n. bonee evicoxue
uccnedyemvie KOHYEHmMpayuu yoooperus yeHemani npopoCmaHue NUEHUYbL.

Kntoueevie cnoea: nwenuya o3umas, KpemHuego-KamutiHoe yOobpeHue, pocm, pazeumiue,
8Cx0JICECb.

Kolesnikov M.O., Paschenko Y.P, Suprun P.S. The effect of silicon-potassium fertilizer
«Agroglass stimuly on winter wheat germination

The article highlights the issues of the effect of silicon-potassium fertilizers on seed germina-
tion and morphometric parameters of winter wheat seedlings. It was established that «Agroglass
Stimuly fertilizer at a concentration of 15 ml/L increased the germination of wheat by 3.7%. The
study shows an increase in raw and dry weight of seedlings and roots of wheat, as well as in their
length provided the application of fertilizers at a concentration of 15-30 ml/L. Higher investigated
concentrations of the fertilizer inhibited wheat germination.

Keywords: winter wheat, silicon-potassium fertilizer, growth, development, germination.

IMocranoBka mpo6aeMu. O31Ma MIIEHUIS HANEKUTD 10 HAOUIBII peHTa0emb-
HUX 3epHOBHX KYIBTYp, 10 60% MOCIBHMX IUTOMI SIKO NPUXOMUTHCS HA 30HY CTEITy.
CydacHi copTd 03UMOi IIIICHHUIIi, II0 MAIOTh TEHETHYHY 3MATHICTH 3a0€3IIEUNTH 3a
HaJISKHOI TEXHOJIOT1i, oTpuMaHHsA Bpoxkais 10 100 1/ra i 6inbie. [Ipore, 30na IliBaeH-
Horo Creny YkpaiHU XapaKTepU3YEThCS MOCTIHHO JIIFOYMM KOMITIEKCOM HECTPHSITIIU-
BUX a0l0THYHHX (DAKTOPIB, IO MIPU3BOIANTH JI0 TIOPYIICHHS PEXMMIB BOIOCIIOKUBAHHS,
MIHEPAILHOTO JKUBJICHHS, SIK PE3YIIBTAT, CYTTEBO 3HMKYE MPOMYKTUBHICTD KYIETYPH Ta
AKiCTh mpomykuii [1, c.18].

OnmHUM 3 MOXITMBHX CIIOCOOIB aKTHBAIlii POCTOBUX IPOIIECIB Ta BIATBOPCHHS
TEHETHYHOTO IIOTEHINiaTy POCIHH € 3aCTOCYBAHHS CyJacHHUX O10CTUMYIIITOPIB Ta KOM-
TUIEKCHUX J0OpHB, IO MICTATh €CEHIliaJIbHI MOXKUBHI €JIEMEHTH, SIKi KOMIUIEKCHO
BIUIMBAIOTh Ha MeTabOJIUHI TpOIleCH. YBaru JOCHITHUKIB 3aCITyTOBYIOTh KPEMHIEBO-
KaiidHi JOOpHBA, SKi XapaKTePH3YIOThCS CBOEKD Oarato()yHKI[IOHATBHICTIO [2, ¢.247].
[Ipote, GionoriuHi eekTH KpeMHIEBO-KaJIIMHUX JOOPHUB HA Pi3HI CUILCHKOTOCIIOAAPCH-
Ki KyJABTYpH Ha JaHUH gac 3’sCOBaHO HEIOCTAaTHRO. TOMy MOCHiIKEHHS iX BIUIMBY Ha
POCTORBI TIPOLIECH 3ePHOBUX KYJIBTYpP B Pi3Hi (ha3u PO3BUTKY € aKTyaIbHUM i Ma€ IpaK-
TUYHE 3HAYCHHSL.

AHaJti3 oCTaHHIX J0cJaiKeHb i myQiikaniii. Bimomo, 10 B SIKOCTI KOMIUIEKC-
HUX KPEMHI€BO-KATIMHUX JTOOPUB BUKOPHUCTOBYIOTH CHHTETHYHHI CHIIIKAT Kamiro [3,
¢.236], niaromitu u neonitu [4, ¢.27], Tydu, mormen, rUHA, A0JIOMITH [5, €.92], nutaku
YOPHOi, KOJBOPOBOi MeTaiyprii, miakd QocdarHoi mpomucioBocti [6, ¢.55]. Tlpu
BHECEHHI JI0 TPYHTY CHJIIKATIB KaJIbIiI0 1 HATPIO 30UIBIIYEThCS JOCTYITHICTh TPYHTO-
BUX (hocaTiB I POCIHH, BHACTIZIOK BUTICHEHHS TX CHITIKATAMH 3 KOJIOiAiB TPYHTY,
III0 B CBOIO 4epry IiJBUIIY€E BPOXKANHICTD POCIHH y BHIIAJKax HecTadi B IpyHTI (oc-
dopy [7, ¢.89]. BcranoBneHo, 10 ONTHMI3aIlis KPEMHIEBOTO KHBJICHHS POCIHH TPH3-
BOJIMTH JIO 301IBIICHHS OioMacH KOpeHiB, iX 00’eMy, 3arajibHoi 1 po6ouoi aacopOyrouol
MOBEPXHI, MOKpaIlye KopeHeBe AuxaHHs [8, ¢.117].

PozunaHI QopmMy KpeMHIEBO-KaTIHHIX JOOPUB BUKOPUCTOBYBAIM JUIS MO3aKO-
PpeHEBOTr0O 00pPOOITKY TOCIBIB 3¢PHOBUX KYJBTYpaX, IO 301TBIIYBAJIO JIUCTOBY TOBEPX-
HIO POCIHH, CIIPUsIO O10CHHTE3y IUIACTUAHUX MITMEHTIB Ta aKTUBYBaJIO (DOTOCHHTE-
THYHUH anapat [9, ¢.34], cTUMYIIOBAIO picT, MPUCKOPIOBAJIO HACTAHHS (pa3 KOMOCIHHS
Ta J03PIBaHHSA 3epHA, 301TBIIYBATIO BUCOTY POCIIUH 1 KUTBKICTh IPOAYKTUBHUX CTEOMIB
[10, c.45].
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Kpewmniit Oepe ydacth y mporeccax (HochoprinoBaHHS BYIJICBO/IB, 1110, B CBOIO
Yyepry MOCHIIIOE CHUHTE3 MPOCTUX IYKpiB 1 CHpUsi€E MiABUILEHHIO KPOXMAIUCTOCTI 3ep-
HOBHX, I[yKPHCTOCTi OypsIKiB, IUTPYCOBHX 1 ATiAHUX KynbsTyp [11, ¢.63].

€ naHi Ipo MO3UTHBHUIA BIUTMB KPEMHIIO Ha MOTJIMHAHHS POCIMHAMH a30Ty [12,
¢.25]. Ilix #oro BIUNTMBOM 3pOCTa€ aCUMIIALIA POCIMHAMH KaJito, KaJbllit0 i Marxito. Y
IPUCYTHOCTI KPEMHIIO POCIHHHU e(eKTHBHIIIE BUKOPUCTOBYIOTH OOp 1 MOXYTh JICTIIIE
MIEPEHOCUTH HAJJTUINOK MaHTaHy, alFOMIiHIIO 1 (hepyMy B MOKHBHOMY cepenoBui [13,
c.103].

IMocTHOBKA 3aBMaHHs. METOI HAIIMX JOCTIDKSHb OYJIO 3’SICyBaHHS BIUIUBY
KpeMHi€BO-KaJIIHHOTO JJ0OprBa «Agroglass Stimuly nnisixoM nepeanociBHOT 00poOKH
Ha TIPOPOCTAHH: HACIHH MIICHUII HA PaHHIX eTarax PO3BHTKY POCIIHH.

Bukiax ocHOBHOro MartepiaJty gocaizxenHs. /[ nposeneHHs 1abopaTopHUX
JOCITI/DKCHb BUKOPHUCTOBYBAJIM HACIHHA IIICHUIN 03MMOI COpTy AHTOHiBKa. HaciHus
monepeaHso npotpyioBanmy y 0,1 M po3unHi mepMaHraHary Kajiro mpotsroM 10 xB. Ta
MOTIM MIJICYIIyBaJIH.

HaciHns MImeHnI]i KOHTPOJIBHOTO BapiaHTy 3aMOTyBaJIM IIPOTATOM 4-6 TOIWH y AU-
CTWITbOBaHIA BOMI, HACIHHS JOCTIJHUX BapiaHTIB 3aMOYYBAJIM Yy PO3YMHAX JTOOpHBA
«Agroglass Stimul» 3 pisHuMH KoHUEHTpauisamu (5, 15, 30, 60, 100 mu/n) npu Temnepary-
pi 2242 °C. Cxema focsity BK/IrOYana 6 BapiaHTIB Y YOTHPBOXKPATHIi TOBTOPHOCTI.

B po0oTi BUKOPHCTOBYBaIM KpeMHieBO-KalliitHe NOOpHBO «Agroglass Stimuly»
BupoOHuITBa TOB «ITK®» Yrpcmmikar» (M. 3amopixokst) 3 BMicToM SiO; — 21,3% Ta
K,0 - 8,3%.

Hacinnst mpoporyBaim Ha GiTbTpyBaibHOMY Marepi B yamkax [letpi mpu koH-
TposboBaniil Temmeparypi (25°C) i ocsimienocti (4000 1K) B yMoBax 14-roxuHHOrO
(otonepiony npotsirom 7 ai6. Jloxe 3BOIOXKYBaIM AUCTHIBOBAHOK BOAOO ILIO/ICHHO,
HE JIOITYCKAIOUH TIepPe3BONIOKEHHS Ta mijacuxanHs [14, c.3].

B xomi mocmimkeHh KOHTPOJIOBAIM EHEPTiI0 MPOPOCTaHHS Ta JabopaTtopHy
CXOXICTb HACIHHS, JOBXKHHY POCTKIB Ta KOPEHIB MILEHUILlI, CUPY Ta CyXy Macy POCTKiB
Ta KOPEHIB MIICHUMI. Pe3ynsrati ZOCTiIiB ONpaIlbOBAaHO CTATUCTUYHO 3 PO3PAXYHKOM
cepenpoi apupmernunoi, CKB (m) t-kputepiro CT'toneHTa Ui BU3HAYCHHS 3MiH Y
BapiaHTax MpH piBHi BiporigHocTi 95%. CraticTHuHy 00pOOKY MPOBEACHO 13 3aCTOCY-
BaHHsIM raeni Microsoft Office Excel 2010.

Binomo, mo B xomi 6ioreoximMiuynoro nmukiry CHitiiito BiOyBaeThCs MOCTINHHE Ta
HeoOepHEeHe BUIIYYEHHsI aKTUBHUX (DOPM KpPEMHIIO 3 KOPEHEBMICHOTO LIApy TPYHTY
OTpUMYBaHUM BpokaeM. Lle Ge3yMOBHO TPH3BOMUTH JI0 ACIIUTY MOCTYIMHHX JIS
pociiH GopM KpeMHito. Tak sk, KpeMHil € BOYKIIBAM KOMITOHCHTOM He Juie GopMy-
BaHHsI POIYYOCTi TPYHTY, a i ()OpMyBaHHS aJaNTUBHUX CUCTEM POCIHH, TO HOMIOHMI
JicOaaHe PU3BEE IO 3HUKEHHS PE3UCTEHTHOCTI POCIMHHKUX OPraHi3MiB 10 adioTH-
yHUX (aktopis [7, c.14].

®dopmyBaHHST Mal0yTHHOTO BPOXKAIO MOYMHAETHCS HA €TaIll MPOPOCTaHHS Ha-
CIHHS Ta MOSIBU CXOJIB, TOMY II€peIIociBHa 00poOKa HACIHHS CLTBCHKOTOCHIOAAPCHKIX
KyJIBTyp KOMIUIEKCaMy (YHTIIHIIB, MIKPOCIEMEHTIB, 1HOKYJSHTIB, aHTHUCTPECOPIB,
010CTUMYIIATOPIB JO3BOJISIE 3HAYHO MiJBULIUTH €(DEKTUBHICTH BUPOOHHILITBA POAYKIIIi.

ITpopomieHHs MIeHuI NpoTsroM 7 1i6 mokasaso, o KpeMHieBO-KaJliiHe 100-
puBo «Agroglass Stimul» 3a yMOB TIepeIIOCIBHOTO 3aMOYYBaHHS HACIHHS BUKJIUKAJIO
3MIHM Y MOp(GOMETPUYHUX MOKa3HWKaxX. Tak, eHeprisi MpOPOCTaHHS HACIHHS MICHUII
o0pobnenoi «Agroglass Stimul» y xoHIeHTpalisx 5 Ta 15 Mi/a1 Mana TeHAEHIO J10
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3poctanHs (Tabn. 1). Tomi sk, 30UTbIICHHS KOHIEHTpallii «Agroglass Stimul» mo 30
MJI/J1 1 Oliblile HEe CIIPUSIIO 3pOCTAaHHIO eHeprii mpopocTanHs HaciHHA. [loniOHa TeHae-
HIIiSt BU3HAYCHA TPH OONIKY J1aO0paTOpHOI CXOXKOCTI HACIHHA MINEHHII 03uMoi. Mak-
CHMaJIbHA Ta BIpOTiHA CTUMYJISIIIIS CXOXKOCTI MIeHuI Ha 3,7% BiaMideHa MpH 3acTo-
cyBaHHI «Agroglass Stimul» y konnenTpauii 15 mi/n. Biteln BHCOKI KOHIIEHTpaii
noOpuBa He TUIBKH HE CHPISUIM CXOXOCTI HACIHHSI, @ ¥ HaBIAKW IPHTHITYBAJIN IPOPO-
cranHs menuni. Tak, 3a mii «Agroglass Stimul» B 1031 100 MII/JT CXOXKICTh HaCIHHS
3HM3mIIacst Ha 60% MOPIBHSIHO 3 KOHTPOJIHHUM BapiaHTOM.

Tab6auus 1 - EHeprist npopocTanHs Ta J1a00paTOPHA CXOXKICTh HACIHHS MIIEHU-
i 03UMOI COPTY AHTOHIBKA Mi/I BILINBOM KPEeMHI€BO-KaJIiHHOTO 100puBa
«Agroglass Stimul», (X£m)

Bapianr Ewnepris npopocranns, % JIab. cxoxicTb, %
KOHTPOIIb 91,00+0,58 0,0 91,33+0,88 0,0
Agroglass Stimul 5 ma/n 92,33+1,45 +1,3 94,33+1,76 +3,0
Agroglass Stimul 15 mu/x 92,3342,03 +1,3 95,00+1,15* +3,7
Agroglass Stimul 30 m/n 88,00+1,00* -3,0 92,33+1,86 +1,0
Agroglass Stimul 60 /i 51,33+3,48* -39,7 59,00+3,46* -323
Agroglass Stimul 100 mu/n 26,33+2,91% -64,7 31,67+4,41%* -59,7

Ilpumimxa. Tym ma oani:
* - pi3HUYA ICMOMHA NOPIBHAHO 3 KOHMPOTLHUM éapianmom npu p < 0,05.

[MpyurHa oAiIOHMX 3MiH, IMOBIPHO, TIOJIATAE Y BUCOKIH JIy’)KHOCTI PO3YHHIB JI0-
CIII/DKYBAHOTO KpEMHil-KalniiHOro 100puBa 3 BHCOKMMH KOHIIEHTpalisMHu. Po3uuH 3
KOHIICHTpaIli€ro (5 MiI/lT) MaB JIy)KHY peakiiro cepenoBuiia (pH=10,5), a 3 koHIIeHTpa-
miero 100 mn/nm — pH=11,81.

OcraHHIM 9acoM OyJ0 eKCHepUMEHTAIBHO IOBEACHA 3IaTHICTh KPEMHIIO BILIH-
BaTH Ha PICT Ta PO3BUTOK POCIIMH Ta IX PE3UCTEHTHICTH JI0 Oylb SKUX OIOTHYHUX YH
abiotnuHKX (hakTOpiB HA PiBHI TeHETHYHOTO anapary [3, ¢.238; 7, ¢.35].

OCHOBHHI TIOKa3HHK >KATTE3IATHOCTI POCIUH — IIe MPUPICT 1X GiomacH. 3adik-
COBAaHO BIpOTiTHE 3pOCTaHHS CHUPOI MacH 7-1000BUX MPOPOCTKIB Ta KOPIHIB MIISHHUIII
Ha 8,5-25,0% i 34-76% BiXNOBITHO y BUTIAAKY MIEPEIITOCIBHOTO 3aMOTyBAaHHS B PO3UH-
HaX KpeMHiH-KaTiiHOTO 100pHBa KOHIEHTpaIlii 15-60 M/

«Agroglass Stimul» B koHueHTtpanii 100 M/ CyTTEBO 3HIXKYBAaB CHUPY Macy
IPOPOCTKIB Ta KOPEHIIIB MIIEHUIL(Ta0. 2).

Cyxa Maca BKa3ye Ha CyMapHy Bary OopraHo-MiHEpaJbHUX CIIONYK 3 SKHX 00y-
JIOBaHWH POCIMHHUM OpraHizM. 3a pe3ylbTaTaMy HaBeACHUMH y Tall. 2 MOXKHa 1oda-
YUTH, [II0 MAKCHMAJIbHE 3POCTAHHS CyXO0i MacH 7-I€HHUX MPOPOCTKiB miteHuI Ha 11%
3a(hiKCOBAHO IMPH MEPEATIOCIBHOMY 3aMOYyBaHHI Y PO3UUHI TOOPHBA 3 KOHIICHTPAIIIEKO
15 vt/ Tomi sk, MaKCHMaJIbHE 3pOCTAaHHS CYXOl MacH 7-ICHHHX KOPEHIB ITIICHUII Ha
19% 3adikcoBaHO IPU BUKOPUCTAHHI PO3UMHY H0O0pHBA 3 KOHIIEHTpanieo 30 M1/

Bucnosiene npuITymeHHs po iCHYBaHHS TIBOX MOXITUBHX MEXaHI3MiB JIii Kpe-
MHIIO: MEXaHIYHE 3MIIHCHHSI KOPEHEBOTO uexJKa i mocwieHHs cridkocti JJHK saep
KITITUH 30HU NoxuTy KopeHs. Lli MexaHi3Mu 3a0e31eunBaoTh MOCUIIEHHS POCTY KOpEHiB
1 MOXYTb JISTH CyMiCHO, IO Oy7I0 BigMideHo paHime [7, c. 80].




3emMitepo6CTBO, POCIMHHUIITBO, OBOUIiBHUIITBO Ta OAIITAHHUIITBO | 73

Taoauus 2 - bioMeTpu4Hi NOKa3HUKH 7-IeHHUX NPOPOCTKIB MIIEHULi 03UMOT
COPTY AHTOHIBKA IIiJl BILIMBOM KPeMHi€BO-KaJIiiiHOro 100puBa «Agroglass
Stimul», (X£+m)

Bapianr Cupa maca 100 T, r Cyxa maca 100 mr, r JloBxuHa, cM .
MPOPOCTKH KOpeHi MPOPOCTKH KOpeHi MPOPOCTKH KOpeHi

KOHTPOI 3,07 1,79 0,665 0,428 9,83 6,38
+0,05 +0,09 +0,011 +0,030 +0,46 +0,30

Agroglass Stimul 3,21 1,66 0,729 0,440 9,92 6,70
5 Mir/n +0,07 +0,07* +0,004* +0,015 +0,36 +0,29

Agroglass Stimul 3,37 2,50 0,745 0,491 10,66 7,19
15 mur/n +0,02* +0,19* +0,027* +0,029* +0,30* +0,22*

Agroglass Stimul 3,83 3,15 0,696 0,511 9,97 6,96
30 mur/n +0,04* +0,12* +0,003* +0,008* +0,34 +0,28%*

Agroglass Stimul 333 2,40 0,533 0,418 7,82 4,66
60 mu/n +0,06* +0,06 +0,004* +0,008 +0,68* +0,27*

Agroglass Stimul 1,29 1,07 0,226 0,232 2,18 1,48
100 mr/it +0,27* +0,17* +0,039* +0,025* +0,22* +0,12*

Haii6inpin eekTHBHO CIPHSIO 3pOCTaHHIO TOBKHWHHM MPOPOCTKIB Ta KOPEHIB
nmeHnni 1oopuBo «Agroglass Stimul» y pasi Horo BUKOPHCTaHHS B KOHILEHTpamii 15
/11 (muB. Tabu. 2). Tak, B JaHOMy BapiaHTi JOBKHHA IIPOPOCTKIB Ta KOPEHIB MIICHUIII
36impmmIacst Ha 8,4% Ta 12,7% BiOIIOBIIHO Ta MOPIBHSHO 3 KOHTPOIBHUMH POCIIHHA-
mu. Cnig 3ayBaxxuTH, o «Agroglass Stimul» B koHIeHTparisx Oubme 60 M/ BUSIB-
TsIB 1HTIOYI04Y JIiFO, IO 3HWKYBAJIO CHIIY POCTY POCIIHMH IIIICHHII HA TIOYaTKOBHX €Ta-
ax MPOPOCTaHHSL.

BucHoBku. Takum 4YHHOM JOBEIEHO, IO KpPEMHi€BO-KaliiiHe J00pUBO
«Agroglass Stimul» y koHuenrparii 15 M/l MakCUMalbHO CTHMYJIOBAJIO CXOXICTh
rreHuni Ha 3,7% 3a yMOB TIepenociBHOT 00poOKH HaciHHS. A OLTBII BUCOKI KOHIICH-
Tpauii 700prBa NPUrHIYyBaJIM MPOPOCTaHHS MIIeHUI. BinmiueHo BiporiaHe 3pocTaH-
HSI CHpPOi Ta CyXOi Macy IPOPOCTKIB 1 KOPEHIB IIICHHUIIl a TAKOX IX JOBKHHH 33 YMOB
BUKOPUCTaHHS JIOOPHBA 3 KOHIIEHTpaIlisiMu 15 - 30 MII/1T ipy ipopoITyBaHHI MIISHUITI
Ha BOITHOMY CEPEIOBHIIIL.
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