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Kolesnikov M.A., Paschenko U.P.
The effect of of silicon-potassium fertilizer «Agroglass stimuly on the winter wheat
germination under salt stress

The salinity of soils is the typical abiotic factor for the South of Ukraine, which decrease
the crop’s productivity. The use of fertilizers with complex regulation effects is one of the
effective methods to improving plants salt tolerance. Silicon is able to stimulate the native protect
reactions of plant by including in its methabolism. The positive effect of silicon fertilizers shown
for some crops. Silicon effects on Na* spreading in plants, decreases the speed of Sodium
transport to roots and stems of grain crops. This increases the plant tolerance to salt toxication.
The aim of the work was to determine the influence of silicon-potassium fertilizer «Agroglass
Stimuly on the winter wheat germination at early stage of growth under salt stress.

The object of the study were seeds of winter wheat cultivation "Antonovka". Seeds were
soaked in solutions of silicon-potassium fertilizer «4groglass Stimuly» (5, 15, 30, 60 ml/L) and
germinated in Petri dishes under controlled parameters during 7 days long. The laboratory
germination, length and weight of seedlings and roots of wheat were determined. Seeds (variants
2-5) were grown at 0,1 M sodium chloride solution for induction salt stress.

Laboratory germination of wheat seeds decreased under sodium chloride salinity. The
energy of growth and germination increased by 4,7 - 7,1% and 7,5 - 2,5% respectively and compared
with salt control. Growing wheat seeds in salinity condition, it was noticed the inhibitions of growth
processes. In turn, «Agroglass Stimuly (5 ml/L) increased roots raw weight by 15% but big
concentration of fertilizer the inhibitory effect observed. «4groglass Stimuly increased wheats
sprouts raw weight at wide concentration range (5-30 ml/L). «Agroglass Stimuly (5-15 ml/L) the
most effectively accumulated the wheat seedlings dry weight, which exceeded the control indexes
by 15-17%. «Agroglass Stimuly increased roots dry weight by 27-34% at wide range (5-60 ml/L)
compared with salt control. The length of wheat seedlings and root increased by 10% and 11%
respectively under «Agroglass Stimuly (5 ml/L) influence. The higher doses (15-30 ml/L) of
fertilizer stimulated the wheats root system enlargement.

Thereby, the silicon-potassium fertilizer «Agroglass Stimul» is a regulator of plants tissues
osmotic pressure, which at concentration 5-15 ml/L effectively stimulated the growth processes of
winter wheat at early stages of germination under salt stress.

Keywords: winter wheat, salt stress, silicon-potassium fertilizer, growth, germination.
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®OTOCUHTETUYHA MMPOAYKTUBHICTH NOCIBIB COI HA TJII
I'EPBILHUAY ®ABIAH TA PETI'YJIATOPA POCTY
POCJIMH BIOJIAH

O.B. I'osiogpura, kKaHAMAAT CLUIbCHKOTOCHOAAPCHKUX HAYK
JI.B. Po300opcbKa, KaHAMAAT CUIBCHKOTOCOAAPCHKUX HAYK
YMaHCbKHH HALIOHAJILHUM YHIBEPCUTET CAJAiBHUITBA

Haseodeno pezynomamu mpupiunux 00CiOMCeHb 6NAUBY PIZHUX HOPM
eepbiyudy Dabian, pezyrsmopa pocmy pociun bionan Ha gomocunmemuurny
NPOOYKMUBHICMb NOCIGI6 COi, a came: NIOWY AUCMKIB, YUCMY NPOOVKMUBHICb
Gdomocunmesy ma emicm xaopoghiny 6 ymoeax Ilpasobepescnozo Jlicocmeny
Ykpainu.

Kniowuosi cnosa: cos, cepbiyuo, PDabian, peeyramop pocmy pOCIUH,
bBionan, nrowa nucms, vucma npodykmusHnicms pomocunme3sy.
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IlocraHoBka mpoOJaeMu. AHaTI3 TEHJCHINI PO3BUTKY CBITOBOTO
POCIIMHHHUIITBA CBiI[‘II/ITI) PO CyTTeBE 30UIBIICHHS IIOLL BUPOLIYBAHHS OJIHHIX
KyabTyp. Lle moB’s3aH0 3 TuM, 1m0 BupoOHUITBO 01ii B 10—20 pasiB memieniie, Hix
TBapUHHHUX XHUpiB [1]. I[e(blLH/IT NPOJI0BONILYOr0 1 KOpMOBOTO OiJIKa Ha PHHKY
VYkpainu TpuBamuii yac rapaHTyBaTMME BHUCOKMN IMONUT HA 3€pHO 1 MPOIYKTU
nepepoOku coi. 30aradyrodu TPYHT a30TOM, COSl € IIIHHUM TOMEPEAHUKOM IS
3€pHOBHX, yp0>KaI71HiCTb AKUX Hiz[BHmyeTLCﬂ Ha 10-15 % Ta iHmmMx KyIbTYP.
BBesieHHs COI y CiBO3MiHY CIpHsi€ NOMIMIICHHIO CTPYKTYPU Ta POAOYOCTI IPYHTY,
M1BUIIICHHIO KyJIbTypH 3eMJIepOOCTBa, J1a€ MOXKJIIMBICTh HE BUKOPHUCTOBYBATH Yy
CiBO3MiHI uncTHii map [2].

JIume 3a 2010-2015 poxu mioma nociBiB coi B Ykpaini 3pocia 3 1,08 min
ra 710 2,16 muH ra, a BUpoOHUIITBO HaciHHA — 3 1,68 10 3,93 MuIH TOH, ypoKaiHICTb
—3 16,2 no 18,4 w/ra [3]. i ycmimHOro po3B’si3aHHS MPOJOBOIBYOI TPOOIEMH
HAWOMIDKYUMU  POKaMHU  JIOIIJIBHO PO3LIMPUTH TOCIBU coi g0 1 MiH ra, y
nepcnekTuBl A0 3 MiH Ta, 106 BuUpoOsaTH ii 4,5 — 5,0 MIIH T, IO CIPUATHME
HAJIXO/PKEHHIO B IPYHT 0113bKO 450 THC. TOHH 010JIOTIYHOTO a30Ty 1 Olojorizaiii
3emiiepoOcTBa [4].

AHaJNi3 OCTaHHIX AocHifxkeHb i myOaikamii. Pesynbraty aociigKeHb
B.M. Kepebxka [5], cBiquaTh, 1110 HAHOUIBIIMN HEMO001p YypoXkKaro COi OTPMMAHO 3a
JIBOCIM SIJIOJIBHOTO  THUITY 3a6yp’;1HeHOCTi TOM1 SIK OJHOCIM’SIIOJNBHI BUJIM Y BCIX
BapiaHTax JOCHiAy MPUTHIYYBadHd POCIUHHU COI MeHe, YpoxaitHicTh coi
NOYMHANA 3HAYHO SHIKYBATUCA YXKE 32 HasBHOCTI Ha | M° 10 37aKOBHX 4 5
JIBOIOJILHUX OYyp’sHIB, HCI[O61p YPO3Kal0 CTaHOBHB BignoBigHo 10,5 1 12,3 %. 3a
OinbIIoi  rycToTH 6yp SHIB 1 3MIMIAHOMY THIl 3a0yp’SHEHOCTI 3HM)KCHHS
ypoxaiHocTi gocsrio 41,5 %. OCHOBHUM JiKepesnoM 3a0yp’sTHEHOCT1 IOJIB €
HAsIBHICTh y IPYHTI BEJIMKOI KUIBKOCTI HACIHHS, TUIOJIB Ta BEreTaTUBHUX OpPraHiB
Oyp’stHIB  pi3HUX OIOJOTIYHUX TPYI. bigbIIicTe Oyp’sSHIB MalOTh BHCOKY
pPEeNpOAYKTUBHY 31aTHICTH [6]. Byp’sHwu, TMOTIPUIYIOYHM YMOBH POCTY i PO3BHTKY
KyJIbTYPHUX POCJIHWH, 3aBJIAl0OTh BEJIMKOI IIKOAHM CUIbCHKOMY rocmojapctBy. Ha
TepuTOpii YKpa'l'HI/I ix HaJ'Ii‘-IyGTI)Cﬂ noHax 1,5 tuc. BuaiB, 3 HUX Onn3bKO 20 BUIIB
3HAYHO 3aCMIUYIOTh MOCIBU CIHBCBKOFOCHOI[apCBKI/IX KyJIbTYp [7].

BuB4yeHHST KOHKYpPEHTHMX B3a€MOBIIHOCMH MK Oyp’sSHaMH 1 CiIbCHKO-
TOCIIOAPCHKUMH KYJIbTYPAMH, K i MOPOTiB IIKOZOYMHHOCTI OKPEMHX BHAIB i
010JIOTIYHMX TPYI, Ma€ BEIMKE HAYKOBE 1 MPAKTUYHE 3HAYCHHsI. 3HAHHS BUIOBOTO
CkJiaay Oyp’siHIB Ta iX HIKOJAOYMHHOCTI Ha KYJbTYpY J1a€ 3MOTY OOIPYHTOBAHO
MJIaHYBaTH 3aXOAW KOHTPOJIIO iX YMCETBHOCTI W 3BECTH HETaTUBHUN BIUIMB [0
MiHIMYMY [8]. 3a0yp’sTHEHICTh MOCIBIB HABITh B OJHIN IPYHTOBO-KJIIMaTUYHIN 30HI
Mae cBow crerudiky. 11 oco6amBoOCTI MOB’s3aHI HacamImepea 3 YMOBaMH, IO
CKJIQZIAIOThCA B TOCIBaX PI3HUX KYJIBTYp, MOYATKOM 1 TPUBAIICTIO iX BereTarlii,
aNesIoNaTUYHUMHU 3B’ sI3KaMU, 0COOJIMBOCTAMU OOpPOOITKY IPYHTY nepes ciBOOKo Ta
MiJ] 9ac AOTJISAY 3a nmociBamu. BumoBuii ckian Oyp’siHiB GOPMY€ETHCS 1] BILTUBOM
NOTEHUIWHOT 3a0yp’sTHEHOCTI TIPYHTY, KOHKYPEHTHOI 3JaTHOCTI KYJbTYp Ta
MOrOJAHUX yMOB [9].

BcranoBneno [10], mo 3a CyMiCHOrO 3aCTOCYBaHHsS TrepOIUmiB 3
pPEryJiaTOpaMH pPOCTY B YMOBaxX BEreTaliiHOTO JOCHiAY NPOXOASITh 3MIHH Yy
OloyioriyHUX mpolecax. Y  pOCIMHAX AaKTHUBI3YIOTbCS POCTOBI  IMPOIECH,
30UTbLIYEThCS KUIBKICTh JIMCTKIB Ta IX IUIOLIA, 3arajbHa Maca pOCIUH 1
(GOTOCHHTETHYHA MPOIYKTUBHICTh IOCIBIB, MiJABHUILYETHCS BMICT XJ0podury i
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CYXHUX PEUOBHH.

OTxe, peryiasiTopu pocTy POCIMH € OJHUM 13 BaXJIMBUX 3aco0iB
MIIBUIIEHHS BPOXKAWHOCTI, TOJIMIICHHS SKOCTI HACiHHS. BimXwieHHs Bif BUMOT
IOJI0 1X 3aCTOCYBAaHHSA MPU3BOJIUTH N0 PI3KOTO 3HUKEHHS €()EeKTHBHOCTI, IO
BIUIMBA€E HA PIBEHb BPOXKaAlo.

Tomy, MeToro nmocnmikeHb OyJ0 BUSBUTH BIUTUB Tepbinuny Pabian, sK
OKpeMo, Tak 1 cymicHO 3 biomanom, Ha ¢QopmyBaHHA (POTOCHHTETUUHOI
IPOJIYKTUBHOCTI IMOCIBIB COi, SIKI JIe)KaTh B OCHOBI IiJIBUIIICHHS Bpokaro. Tomy,
3aBIaHHSAM JOCHIKEHb Oylno miaiopatd yMOBH €(QEKTUBHOTO TO€IHAHHSA
mpemapaTiB y IOCiBax COi BIAMNOBIAHO JO TIPYHTOBO-KJIIMAaTUYHHX YMOB
[IpaBo6epexnoro Jlicocreny Ykpainu.

Memoouxa docnidxycens. Jlocninu 3 BUBUCHHS BILTUBY repOinuay dadian
Ta peryasiTopa pocty pociauH bioman Ha ¢opmyBaHHS (OTOCHHTETUYHOL
OPOAYKTUBHOCTI MPOBOJWIN Ha JOCIIJHOMY IIOJII YMAaHCHKOTO HAal[lOHAJbHOTO
yHIBepcUTeTy cafiBHUITBA BIpoaoBxk 2014-2016 pokiB. Buecenns repoimumy
@®abiaH MPOBOAMIM MO CXOJaX KyJbTYpH y (pa3y Heplioro TpiidyacToro JUCTKa
panieBuM oOmnpuckyBaueM «Epa» 3 Butparoro pobouoro poszuumny 300 i/ra.
byp’ssHu 3Haxonunucs y paHHIM (a3l po3BUTKY (371aKOBI — 110 2—3 JIMCTKIB,
IBOAOJBHI — 10 4—6 nuctkiB). Perymaropom pocty pociaun bionan oOpoOusiiu
HaciHHA Oe3nocepeanbo mepen ciBOoro (20 r/t). Ilnomry IMCTKOBOI MOBEpPXHIi
BHU3HAYAIN METO/OM ,,BUCIYOK”’, YUCTY MPOAYKTUBHICTh (DOTOCHHTE3Yy BHU3HAYAIU
3a metoaukoro O. O. Heunnoposuua [11], BMICT XJI0pOod1IiB @ 1 6 Ta KAPOTHUHOIIIB
BHU3HAYaJIU 32 METOIMKOIO onrcanoro T. B. IapmukoBoro Ta iH. [12].

PesyabTraTi nocaigxkeHb. BcraHoBieHO, 10 3acTOCyBaHHS TepOinuay
@®abiaH MO3UTUMBHO BIUIMBAJIO HA IUIOINLY JUCTKOBOI MOBEPXHI CO1, 8 HaWOIIBIIOK
BOHA OyJia 32 CYMICHOT'O 3aCTOCYBaHHS repOiluay 3 peryasiTopoM pocTy bionanom
(Tabm. 1).

1. lunamMika mioii JJMCTKOBOI ITOBEPXHi €Ol PH 3aCTOCYBAHHI
repoinuay ®aodiau i biosany (2014-2016 pp.), THC.M/TA.

BapianT nocni daswt posHTKY
P A ol Bbyronizaris LBiTiHHS Hanus 60018

Kontpons (6e3 mnpemnapaTiB i 101 320 34.8
PYYHHUX MPOIOJIFOBAHb)
Koutpons (6e3 mnpemnapatiB + 118 36,5 39.0
pYyYHE MPOTIOIIOBAHHS)
bionan 10,5 34,7 38,1
®abian 80 r/ra 13,6 43,0 45,0
®abian 100 r/ra 13,2 41,0 43,0
@a61aH 80 r/ra + 146 45.8 48.4
bionan
CDa§1aH 100 r/ra 143 44,2 46,7
+ biosan

VY cepenmHbOMYy 3a POKH JIOCHTIIKEHb, 32 BHUCOKOI KUIBKOCTI Oyp’siHIB Ha
KOHTPOJBLHOMY BapiaHTi (0€3 repOiluaiB 1 py4YHOTrO MPOIOJIOBAHHSA) HAPOCTAHHS
JMCTKOBOI MOBEPXHI €O OyJI0 MpUTrHiYeHUM. Y 1[bOMY BapiaHTi y a3y OyToHi3aiii
3arajbHa IJI0IA JTUCTOBOI MOBEPXHI o1 3HaxoAmIach y Mexkax 10,1 tuc. M%/ra; miz
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qac uBitiHEs — 32,0 THc. MY/ra; y dasi HAJTHBY 606iB — 34,8 Tnc.M%/ra, a Ha T
rep61u14):[y dabian roma IMCTKOBOI MoBepxHi cTaHoBMIa 13,2 — 13,6 Tne. M7/ra 'y
¢azy rinkyBanHs. CywmicHe 3aCTOCYBaHH ®dabiany 3 BIOJIaHOM CIPUSLIIO
30UIBIICHHIO IUIONI JHMCTKOBOiI moBepxHi Ha 1,0—1,1 Tuc.M ?Ira MOPIBHSHO 3
BapiaHTaMH, JI¢ BHOCUIM Jniie repOinua. Taka TeHAEHIS HAPOCTaHHS JUCTKOBOI
MOBEPXHI CHOCTepiFaJ'IaCL YIPOZIOBXK BereraniifHoro nepioxay. HaiiGinbmoro miomna
JIUCTKOBOI TOBEPXHI 6yJ1a Ha Tl repoOinuny dadiaH — 80 r/ra 3 biomaHom, 110
CTAHOBWJIO 14,6 Tuc.M*/ra — y dasi Gyromnizarii, 45,8 Trc.M*/ra — y dasi uBitiHmHs Ta
48,4 Tuc.m /ra y ¢a3i HamuBy 000iB.

VY ¢a3y HaimBy 000iB IJIONIA JUCTKOBOI MOBEPXHI Oyla MakCUMaIbHOIO B
ycix BapiaHTax npociigy. OnHak, 3actocyBaHHs gk repOinuny PabiaH, Tak i
bionmany mMayio mo3UTHBHUN BIUIMB Ha IIeH MOKa3HUK. BHECEeHHS repOinumy cCyMicHO
3 bionmanom cnpusisio 61JIbII IHTEHCUBHOMY HAapOCTaHHIO JIMCTKOBOT MOBEPXHI COT y
BCl (a3 PO3BUTKY KYJIbTYpH, OCOOJIMBO Ha IOYATKy BereTallii y IMOpIBHSHHI 3
KOHTPOJIbHUM BapiaHTOM, Ji€ TepOilua 1 PEryiasTop pOCTy POCIHH He
BUKOPHCTOBYBAJIM 1 BapiaHTOM 13 3acTOCyBaHHAM juiie bionany.

BcraHoBiieHo, 110 He3anexHO BIJ 3acTocyBaHHs repoOinmuay dadian 1
peryiaropa pocTy pociuH bionmany B mepion Bia cXoiB A0 ¢a3u TUIKyBaHHS
HAKOIWYEHHS CyXOi pEYOBUHHU Hie IOBUIBHO, a y (ha3y LBITIHHA Ta HAJMBY 000IB —
IHTEHCUBHIILIE B YCIX BaplaHTax JOCIIay. MeHIlIe HAKOMUYEHHS CYyXHUX PEYOBUH
BIIMIYE€HO B Tepioa Mix (a3zamu HanuBy 000iB 1 Pa30i0 MOBHOTO HaJIUBY 000iB,
ajyie 1el MOKa3HWK 3HAYHO BUIIUH, HDK Yy (a3y ruikyBaHHs. BrpomoBx pokiB
JOCIIKEHb Ha TJl 3acTocyBaHHs repOinuny dadian y nepion BiJl CXOAIB A0 ¢da3u
riikyBanHs YIID Oyna femo BUIOK NOPIBHSIHO 3 KOHTpoJeM (Tad. 2).

2. Yucra npoayKTUBHICTH (DOTOCHHTE3Y COI NPH 3aCTOCYBAHHI repoinumy
dadian Ta biogany (2014-2016 pp.), /M’ 3a n00y

[lepiony po3BUTKY POCIUH COi
BapianT gocininy IToBHi cxonu 4 T'inkyBaHHSA - [[BiTIHHS-
T'UJIKyBaHHS IBITIHHS HaJIuB 0001B

KOHTpOJH) (6e3 mpermapaTiB 3,17 4.46 3,26
1 pyYHHX MPOMOJIFOBAHbD)

Kontposs (6e3 mpenaparis 3,35 5,33 3,06
+ py4HE IPOIOJIFOBAHHS)

bionan 3,27 4,58 3,43
®daobian 80 r/ra 3,48 6,22 3,84
@abian 100 r/ra 3,44 6,21 3,77
®dabian 80 r/ra + bionan 3,61 6,34 4,02
®abian 100 r/ra + bionan 3,55 6,31 3,94

Ha xonTponi Hakomu4yeHHs CYXHX PEYOBMH TalbMYBAIOCA 3a PaXyHOK
KOHKYpEHLi 3 Oyp’ssHaMu, TOMY B TIEp10] cba3 PO3BUTKY MOBHI CXO/IM — TJIKYBaHHSI
1IeH TTOKAa3HUK 3HAXOJUBCA Y MexKax 3,12 t/m° 3a )106y, y niepiof; ga3 po3BUTKY COi
FlJIKyBaHHH—HBlTlHHH — 4,41 /™ 3a z[06y, y mepiof IBITIHHS —HanuB 606iB — 3,20
r/M° 3a 100y. PisHuIs Mix BaplaHTaMI/I JIe 3aCTOCOBYBAIH repOinun dPabian y
HOle 80 r/ra 1 KOHTPOJILHUM BapiaHTOM ckiagaia Bianosiano 0,31; 1,76 ta 0,58
r/M* 3a 100y. 3aCTOCYBaHH$I repOiuuay Pabian y HOpMI 100 r/ra 3a6e3neano
Pi3HHIIIO 3 KOHTpOJIEM BixmoBigHo Ha 0,27; 1,75 ta 0,51 r/M° 3a 100y Ho mepioxis
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PO3BUTKY KYJIbTYpPH.

Cywmiche 3actocyBanHs repOinuny ®dabian y nHopmi 80 r/ra 3 perynsaropom
pocty pociuH biosaHoM cripusio OLIBIIOMY HAKOMUYEHHIO CYXUX PEUYOBHUH COEIO.
Pi3HuIIS MI>K KOHTPOJIBHUM BaplaHTOM CKJjlajajia BiJMOBIIHO JI0 MEPIOiB PO3BUTKY
kyneTypu 0,45; 1,88 ta 0,76 /M’ 3a no0y, a mpu HOp™Mi 100 r/ra — 0,38; 1,85 Ta
0,68 r/M° 3a 106Y.

Bwmict xnopodiy B JUCTKaX € OJHUM 13 OCHOBHMX UYHMHHHMKIB O10JIOT1YHOI
POJYKTUBHOCTI POCIUH, B TOMY YHCII COi. ¥ COPTIB COi 3 MiABUIICHUM BMICTOM
XJIOpOodiTy OTPUMYIOTH OLIbII BHCOKI ypoxai. [IpogykTuBHICTH (OTOCHHTE3Y COi
3aJIe)KUTh BlJ] OCBITJICHHS JINCTKIB 1 00YMOBJIEHA PO3TallyBaHHSM POCIIMH Y MOCIBI
[13]. Tomy mus oxaepkaHHS BHCOKHMX BpOXKAaiB COi CJ1J 3BEPHYTH YyBary Ha
3MEHIICHHS 3a0yp’sSTHEHOCTI TOCIBiB, SK OCHOBHOTO YHMHHHMKA 3aTIHCHHS Ta
ocnabneHdss GOTOCHHTE3Y KyIbTypHu. JlOCTHIPKEHHSIMH BCTAHOBJICHO MMO3WUTHBHUUN
BIUIMB JIOCII)KYBAHUX IIperapaTiB Ha BMICT XJIOpOo(DiTiB a 1 6 Ta KAPOTHUHOIIIB.

Tak, npu 3actocyBanHi repbinumy Pabian BMicT xjopodiny a y a3y
UBITIHHS CO1 OYB BUIIMM 3a KOHTPOJb Ha 29,2 1 28,1 Mr %, a BMIcT xjopoduty 6 —
Ha 8,6 1 8,2 Mr% BIAMOBIAHO 10 HOPM 3aCTOCYBaHHS. (Tab. 3).

3. BmicT xu10podisty a i 6 Ta KAPOTHHOIAIB y JIUCTKAX COI y (pa3y UBITIHHA
POCJINH npH 3acTocyBanHi ®Dadiany ta biosany (2014-2016 pp.),
Mr % Ha cupy Macy

Bwmict poTrocuHTE3y10UMX MITMEHTIB
BapianT nocminy xjopodis | xjaopodin cyma KapoTHHOI M
a 8 xJ0poiiB
KOHTponb (6e3 mpenaparis 1108 56,5 167.3 515
1 pyYHUX MPOTOJIFOBAHb)
Kontpos (6€3 npenaparis 1286 60,1 188.4 52.0
+ py4HE IPOIOJIFOBAHHS)
bionan 20 mi/T 130,5 64,5 195,0 53,4
®daobiag 80 r/ra 140,0 65,1 205,1 55,6
®daobian 100 r/ra 138,9 64,7 203,6 55,4
®abian 80 r/ra + 1476 68,0 2156 58,1
biomau 20 mi/T
®dabiag 100 r/ra
\ Biogar 20 s/t 145,0 67,6 212,6 57,4

Bignomenns xnopodiny a mo 6 3Haxomwiock y wmexax 2,0-2,1, mro
BIJIMOBIAA€E 11l 3aKOHOMIPHOCTI. BMICT KapoTHHOiNIB OyB BHUIIUMM 3a KOHTPOJIb
BianoBigHo Ha 4,1 1 3,9 mr %. Ha pginsgHkax 3 pyyHUM MPOIOJIIOBAHHSAM Y
MOPIBHSHHI 3 KOHTPOJHHUM BapiaHTOM, J€ TNpermapaTd HE 3aCTOCOBYBAJH, BMICT
xyopodiny a Oy OunbmiuM Ha 17,8 mr %, xmopodiny 6 Ha 3,6 mr %, BMICT
KapoTHUHOiIB cTaHOBUB 52,0 mr %, mo nume Ha 0,5 mr % Ouibiie, HiX Ha
KOHTPOJILHOMY BapiaHTi.

Opnak, cymicHe 3actocyBaHHsi Dabiany 3 biojgaHOM CHPHSIIO MM1JIBUILIEHHIO
BMICTY XJopodiy a, 6 Ta KapoTuHOiAiB. Tak, 3a BHeceHHs repOinuny dadiaH y
Hopmi 80 1/ra cymicHo 3 bioslaHoM oTpuMaHO HaWBHIII TOKA3HUKU XJIOPOPLTY a o

145



nociiay, mo craHoBuio 147,6 mr % Tta xmopodiny ¢ 68,0 mr % Ha cupy macy,
BMICT KapOTHHOIiB 3HaXOAUBCS y Mexkax 58,1 mr % Ha cupy macy.

VY dazy HAIINBY 000iB CHOCTeplraJm aQHAIOTIYHE HAKOTMYCHHS TITMEHTIB
BIJIMOBITHO /10 BapiaHTIB z[ocmz[y, TOMY MOYXHa CTBEP/KYBaTH TPO MO3UTHBHHM
BIUTMB JIOCIII/DKYBAaHUX TpernapaTiB Ha (POTOCHHTETUYHY MPOAYKTUBHICTH TOCIBIB
COl.

BucnoBok. ['epOinun ®abian 1 perymsTop pocTy pOCIHH bioman 3a
CYMICHOTO 3aCTOCYBAaHHS  CHPHSIOTH 3HIKCHHIO DIBHA 3a0yp’sIHGHOCTI, IO
TMO3MTHBHO BIUIMBAE HA (OPMYBAHHS ILIOLIl JIMCTKOBOI IMOBEPXHI, HAKONHMYCHHIO
CYyXUX PEUOBHH Yy BCi (a3l PO3BHUTKY COi Ta 3HAYHOMY ITiJIBUIICHHIO BMICTY CYMHU
xj0opoduiB 1 KapoTuHOiAiB. HaliBuiii (GoTOCHHTETHYHI MOKa3HUKU (POPMYIOTHCS 3a
cymicHOTo 3actocyBaHHs repOimmmy Pabian B Hopmi 80 r/ra y moeaHaHHi 3
biomanom (20 r/ra). CymicHe 3actocyBanHs repOinmuay ®abian 3 biomanom mae
MOXJIMBICTh 3HU3UTH HOpMY repOinuay Ha 25 %, mo chpuse Oloorizanii
TEXHOJIOT1] BUPOIILYBaHHS COi.
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Annomauus

TI'onoopuza O.B., Po3zbopckaa JI.B.
Domocunmemuyeckas nPOOYKMUBHOCHb COU NPU YCIAOGUAX NPUMEHEHUsA 2epouyuda
Daoduan u pecynamopa pocma pacmenuii buonan.

Lenvro Hawux uccredosanuti OvLi0 UyveHue erusHus cepouyuoa Pabuan, pecynimopa
pocma pacmenui buonan na gopmuposanue pomocunmemuyeckol nPoOyKMUEHOCMU HOCE808
cou, a UMEHHO: NIOWAO0b JUCMbES, YUCMYIO NPOOYKMUBHOCIb (hOMOCUHmME3a U COOepHCaHue
Xnopoguina a u 8, a maxdce Kapomurouoos. 3aoauetl ucciedosanuil 6bl10 NOO0Opamsv Hauboee
apexmuenvie KOMNIEKCHl OAHHBIX NPENnapamos 6 noceéax cou 8 COOMEEmMCcmseuy ¢ NOY8EeHHO-
KaumMamudeckumu yciosusax Jlecocmenu Ykpaunol.

B pesynomame npoeedennvix uccneoo8anuti Hamu YCMAHOBNEHO, YMO HpUMEHeHUe
eepouyuda Dadbuarn noroOHCUMENbHO GIUSN0 HA NIOWAOL JTUCMOBOU NOBEPXHOCMU COU, DObUUel
OHa HAOII0ANACL NPU COBMECTMHOM NPUMEHeHUU 2epbuyuda c peayramopom pocma buonan. B
cpeoHemM 3a 200bl UCCIe008aHULl NPU OONLUIOM KOAUYECBEe COPHAKOS HA KOHMPOIbHOM
sapuanme (6e3 2epouyUd08 U pyuHOU NPONOJKU) HAPACMAHUE TUCTOBOL NOBEPXHOCMU COU ObLIO
n00aBIeHHbIM.

Cosmecmuoe npumenernue @abuana ¢ buonanom cnocobcmeosano ygeruyeHuro n1owWaou
aucmosou nogepxnocmu Ha 1,0—1,1 muic.m%/z2a no CPABHEHUIO C BaAPUAHMAMU 20€ UCHONb308ANU
moavko eepouyuod. Haubonvuieu niowadsb IUCMOBOU NOBEPXHOCMU Oblld NPpU NPUMeHeHUU
eepouyuoa @aduan - 80 2 / ea ¢ buonamom, umo cocmasnsio 14,6 molem/za - 6 Gase
Gymonuzayuu, 45,8 moic.m*/za - 6 ase yeemenus u 48,4 muic. M*/2a - 6 pase nanusa 60608.

B ¢azy nanusa 60606 niowadsv nucmosoii nosepxHocmu Oblid MAKCUMANbHOU HA 8CEX
sapuanmax onvima. Qouaxo, npumenenue ¢ kavecmae cepouyuda Pabuan max u buonana umeno
noaodcumenvHoe iusHue Ha OaHHbIL nokazamens. Buecenue cepouyuoa coemecmno ¢ buonanom
cnocobcmeosano bonee UHMEHCUBHOMY HAPACMAHUIO TUCMOBOL NOBEPXHOCIU COU 80 8ce (ha3bl
paseumusi  Kyibmypuvl, O0CODEHHO 6 Hauane eecemayuu Nno CPAGHEHUI0 ¢ KOHMPOIbHbIM
8apUAHMOM, 20e 2epOouyUd U pe2yiamop pocma pAcmeHuti He UCHOIb308ANU U BAPUAHMOM C
npumeHenuem moavko buonana.

Ha komumponvnom eapuanme HakonieHus CyXux 6eujecms YeHemaiocb 3a cuem
KOHKYPEeHYUU ¢ COPHAKAMU, NOIMOMY 6 nepuood ¢as paseumus. nonnvle 8CX00bl - GemeneHue
OauHblll nokazamenb HAXo0uics 8 npedenax 3,12 2/m° 6 cymku,; 6 nepuoo ¢has pazeumus cou
semenenus-yeemenus - 4,41 2/m’* & CYMKU, 8 Nnepuood ysemenus - Haiug 606oe - 3,20 o’ 6
cymku. Pasnuya medxcoy eapuanmamu, 20e npumensiu eepouyud Pabuan 6 Hopme 80 2/ea u
KOHMPONbHbIM 8apuanmom cocmaensina coomeemcmeenno 0,31; 1,76 u 0,58 o 6 CYmKU.
Ilpumenenue 2ezp6m;u0a @abuan 6 nopme 100 2/2a obecneyuno paznuyy c konmponem na 0,27,
1,75 u 0,51 o/m° 6 cymku 6 coomeemcmauu ¢ nepuooamu pazeumust Kyabmypbi.

Cosmecmnoe npumenenue ecepouyuoa Padbuan 6 nopme 80 2/ea ¢ Buonranom
cnocobcmeosano bonvuleMy HaKONJIeHUulo Cyxux eewecms coeu. Paznuya mesncoy KOHmMpOIbHbIM
8APUAHMOM COCMABIANA 8 coOmEemcmeauu ¢ nepuodamu pazeumus kyremypol 0,45; 1,88 u 0,76
o/’ 6 cymku, a npu nopme 100 e/ea - 0,38; 1,85 u 0,68 o/’ 6 CYMKU.

Hamu  ycmamnoeneno nonoosicumenvHoe 6nusxue uUccie0yeMbvlX Npenapamos Ha
cooeparcanue X10popuiios a u 8 u KapomuHOUOOs.

Tax, npu npumenenuu 2epouyudoa Pabuan xropoguin a 6 gazy yeemenus 6wl eviule 3a
kowmpoav Ha 29,2 u 28,1 me%, a cooepyxcanue xnopoguina ¢ - Ha 8,6 u 82 me% 6
coomeemcmeuu ¢ Hopmamu npumenenus. Cooepoicanue KapomMuHouoog OvLIO  8bllde
KOHmponvHo2o eapuanma va 4,1 u 3,9 me%. Ha eapuanme ¢ pyunvlm nponoaxot no cpagHeHuro ¢
KOHMPOTIbHbIM 8APUAHMOM, 20€e NPenapamsl He UCNOIb308ANU, coOepIHcanue Xa10poduiia a 6viio
oonvue na 17,8 me%, xnopogpuina 6 na 3,6 me%, cooepoicarnue xapomurnoudos cocmasun 52,0
me%, umo auwv Ha 0 5 me% Oonvwe, uem Ha KoumponvHom eapuanme. CoemecmHoe
npumenenue Pabuana ¢ buonanom cnocobcmeosano nogvlueHUI0 co0epi’canus X10popuina a 8
U KapomuHouooa.

Taxum obpazom, ecepouyuo Dabuan u pecynsimop pocma pacmenuil buonan npu
NPUMEHEHUU  COBMECMHO  CHOCOOCMEYIOM — CHUJICEHUIO — YPOGHS  3ACOPEHHOCMU,  4MmO
NONOJHCUMENLHO 8NUAem HA opMuposanue NIOWAOU JUCOBOU NOBEPXHOCMU, HAKONIEHUIO
CyXux eewecms 60 6ce (azvl pa3eUMus cou U 3HAYUMENbHOMY NOBBIUEHUIO COOEPHCAHUS CYMMbl
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xnopoguina a, 6 u kapomunouoos. Camvie 6biCOKUe Gomocunmemuieckoe NoKaA3amenu
Gopmupyromes npu coemecmHom npumerenuu 2epouyuda Padbuan 6 nopme 80 2/2a 6 couemanuu
¢ buonan 20 2/ea. Coemecmmnoe npumenenue cepouyuoa Dabuan c¢ buonranom Jdaem
B03MOJNCHOCMb CHU3UMb HOpMYy 2epouyuda Ha 25%, umo cnocobcmeyem Ouono2uzayuu
MEXHON02UU BLIPAUUBANUSL COU.

Knrwoueevie cnosa: cos, cepouyud, @adbuan, pecynsmop pocma pacmenuil, buonan,
nI0WA0b TUCMbEs, YUCMAsL NPOOYKMUBHOCTb (homOocuHmesa.

Annotation

Golodriha O. V., Rozborska L. V.
Photosynthetic soybean productivity under conditions of application of the herbicide Fabian
and plant growth regulator Biolan.

The purpose of our research was fo study the effect of “Fabian” herbicide, “Biolan”
plant growth regulator on the formation of the photosynthetic productivity of soybean crops,
namely: leaf area, net productivity of photosynthesis and content of chlorophyll a and b, as well
as carotenoids.

Combined use of ‘Fabian” with “Biolan” stimulated increasing of the leaf surface area
up to 1.0-1.1 thousand m?/ ha compared with the variants with herbicide using only. The Iargest
leaf surface area was under applying of “Fabian” herbicide - 80 gzlha together with “Biolan”,
which was 14.6 thousand m?/ha - in budding phase, 45.8 thousand m*/ha - in flowering phase and
48.4 thousand m%/ha — in the phase of beans forming.

Leaf surface area in the phase of beans forming was the highest in all variants of the
research. However, use of “Fabian” as herbicide as well as “Biolan” had a positive impact on
this index. Herbicide applying together with “Biolan” helped leaf surface of soybean to grow
more intensively during all phases of crop development, especially at the beginning of vegetation
in comparison with the control variant without herbicide and plant growth regulator use and the
variant with applying “Biolan” only.

Accumulation of dry substances was |nh|b|ted by competition with weeds in the control
variant, so this indicator was Wlthln 3.12 g/m? per day during the development phase of full corn
shoots — tillering; 441 g/m? per day during the soybean development phase of tillering —
flowering; 3.20 g/m? per day during the phase of flowering — beans forming. The difference
between the variants where “Fabian” herbicide was aplzyhed in the norm of 80 g/ha and the
control variant was 0.31 respectively; 1.76 and 0.58 g/m* per day. Combined use of “Fabian”
herbicide in the norm of 80 g/ha with “Biolan™ stimulated greater accumulation of dry
substances by soybean. The difference between the control variant in accordance with the periods
of crop development was 0.45; 1.88 and 0.76 g/m? per day, and at a rate of 100 g/ha was 0.38;
1.85 and 0.68 g/m? per day.

Positive influence of studies preparations on the content of chlorophyll a and b and
carotenoids was determined.

Thus, chlorophyll a in the phase of flowering was higher than in the control variant to
29.2 and 28.1 mg% but the content of chlorophyll b was higher to 8.6 and 8.2 mg% in
compliance with the norms of application by using of “Fabian” herbicide. The content of
carotenoids was higher than in the control variant to 4.1 and 3.9 mg%. The content of
chlorophyll a was higher to 17.8 mg%, chlorophyll b — to 3.6 mg%, the content of carotenoids
was 52.0 mg% (which is just 0.5 mg% more than in the control variant) in the variant with hand
weeding in comparison with the control variant with no preparations applying.

Thus, “Fabian” herbicide and “Biolan” plant growth regulator while applying together
help to lower the level of infestation that influences positively on formation of leaf surface area,
accumulation of dry substances during all development phases of soybean and significant
increasing of the content of chlorophyll a, b and carotenoids. The highest photosynthetic indexes
are formed by combined applying of “Fabian” herbicide in the norm of 80 g/ha together with
“Biolan” in the norm of 20 g/ha. Combined application of “Fabian” and “Biolan” gives the
opportunity to lower the norm of herbicide to 25% that promotes biologization of soybean
cultivation technology.

Keywords: soybean, herbicide, Fabian, plant growth regulator, Biolan, leaf area, net
photosynthetic productivity.
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