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AIA PETI'YJIATOPIB POCTY POCJIMH HA MOP®OTI'EHE3 ITPOPOCTKIB
I JABOPATOPHY CXOXICTb HACIHHA I'OPOXY O3UMOI'O COPTY
HC MOPO3

Anomauia. Bnposeaodwcenus y 6upoOHUYMBO 20pOXY 03UMO20, WO B0100i€
HU3KOI0 nepegaz NOPIBHAHO 3 APUM. CIMATUL YPOICALl 3epHA MA 3eNeHOl MACU, 3aXUCM
IpyHmy 60 6impo6oi ma B00HOI epo3ii, epexmusHe BUKOPUCMAHHA NPOMIPHUX
memnepamyp ma 680102U NI3HbOOCIHHbO2O MA PAHHLOBECHAHO20 Nepiodie €
NPUOPIMEMHUM HANPAMKOM Y 2A1y31 pOCTUHHUYMEA.

Memoro pobomu 6yno eucgimieHus pe3yibmamié OO0CHIONCEHb BNIUBY
picmpezynoouux — npenapamié  Ha  1aOOPAMOpPHY  CXOJNCICMb  HACIHHA — ma
MOpHOMEeMPUYHT NOKAZHUKU NPOPOCMKIB 20POX) 03UMO20. []0CTIOMNCEHHSA NPOBOOUIU
Ha Kyiemypi eopoxy ozumozo copmy HC Mopos. [Iposedeno nepeonocieny oopooKy
HACIHHS 800HUMU pozuunamu npenapamis ['ymigino (0,2 %) ma Enoogim-L1 (0,2
%), a koumpoab — 600010. Y npoyeci 00CHioHCelb USHAUEHO eHepeilo NPOPOCTAHHS
ma 1aO0pamopHy CXOHCICMb HACIHHA, JIHIUHI PO3MIpU 2INOKOMUISL MA 20108HO20
KOpeHsl NPOPOCMKIB, CYXI MACU NPOPOCMKIE MA KOPEHIE.

Jlocniooceno, wo npenapamu Enoogpim-L1 i I'ymighino niosuwyromo
NOKA3HUKU 1aO0OPAmopHoi  cxoxcocmi ma eHepeii NpopoCmAauHs HACIHHA. 3a
sukopucmanHus  npenapamy  Eunodogim-L1  noxaznux  emepeii  npopocmamuhs

niosuwysascsa na 12 %, a nabopamopua cxooicicme Hacinua — Ha 8§ %. Obpobka



npenapamom 1'ymigino oOynra egexmusniuio, OCKLIbKU eHepeisi NPOPOCMAHHA )
yvbomy 0ocrioHomy eapianmi niosuwysanacs Ha 16 %, a cxoxcicmo Hacinusa — va 11
%. Kinbkicmb HOPMAILHO PO3GUHEHUX NpoOpocmkie 3 0osicunoro 0,5—1,0 cm y
sapianmi 3 8uKopucmanHsamM npenapamise cmauosuna: Eunodogim-L1 — 42,8 wm., a
Tymighino — 46 wm. npu xoumponi — 36,2 wm.

Bcmanosneno, wo 3a euxkopucmaums npenapamie cmumynowyoi  0ii
giobysanuca 3MiHU Yy MopgoceHe3i NpopoCMKIE KYIbmypu 20poxXy O03UMO2O0.
IIpenapamu noooesdcysanu 2inoOKOmuib ma 20J108HUL KOPiHb POCIUH. 3aCMOCO8aHI
npenapamu 301bUWLYEANU CUPY MACY 2iNOKomenie ma KOpeHi8 20poXy O3UMO2O.
Hartikpawuii eghexm e6useneno 3a nepeonocignoi 06poOKU HACIHHA Npenapamom
Tymighino (0,2 %).

Ilpu nopisnanui 080X 00CNIONCYBAHUX Npenapamis, Cai0 GiOMimumu, wo
3acmocy8anus Ha HAciHHi 2opoxy o3umozo copmy HC Mopoz namypanvhozo
npupooHo2o cmumynamopa pocmy pocautr Iymigpino (2ymam kanito) 6yno Oinbuu
eeKMuUBHIWUM NOPIBHAHO 3 DIOCMUMYIAMOPOM POCHY POCIUH WUPOKO20 CNEKMPY
0ii’ Enooghim-L1.

AKmyanvHum 3a1UUAEMBCSA NOWLYK WIAXI8 HANPABIEHULl HA OO0CHIONHCEHHS
copmy 2opoxy o3umozo HC Mopo3 3 memor nioguujeHHs pieHs 8pO#CAUHOCMI 3epHA
3a PAaxyHOK 6NPOBAOINCEHHS HOBUX MEXHOJO2IYHUX HNPUUOMIE 1020 BUPOULYBAHHS
(Pi3HUX 30 MexaHiZMoM Oii pe2yiamopie pocmy pociun ma iHOKYIAYiL).

Kniowuosi cnosa: pezcynamopu pocmy pociut, mopgoeenes, cxodxcicmv ma

eHep2isi NPOPOCMAanHs, NPOPOCMOK, 20POX O3UMULL.
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JEUCTBUME PETYJIITOPOB POCTA PACTEHUH HA MOP®OI'EHE3
IMPOPOCTKOB U JIABOPATOPHYIO BCXOXECTb I'OPOXA O3UMOI'O
COPTA HC MOPO3

Annomayusa. Bueopenue 6 npouzsoocmeo copoxa o03umozo, 001adarouje2o
PA0OM npeumyujecmes nepeo ApblM. HOCMOAHHBIM YPOXCAeM 3ePHA U 3eJIeHOU MAacCCbl,
3awumot nouebl OM 8empoBol U B0OHOU 3pO3ull, IDDEKMUBHBIM UCNOIb308AHUEM
NPOMEPHLIX meMnepamyp u 61a2u NO30Hee0CeHHe20 U PAHHeBeCeHHe20 Nepuoios
ABNAEMCA NPUOPUMEMHBbIM HANPABeHUueM 8 001acmu pacmeHuesoocmaa.

Llenvio pabomsr 6bLIO OcCGewjeHUe pe3yILMAMOE UCCAe008AHUL  GIUAHUSL
pOCmpezyiupyrowux npenapamos Ha J1ab0pamopHyl0  6CX0XHCeCmb  CeMAH U
Mopgomempuueckue nokazameau HPOPOCMKO8 20poxa o3umoeo. Hccaedosanus
nposoouUNUCy Ha Kyabmype e2opoxa o3umoco copma HC Mopos. Ilposederno
npeonocesHyro 00pabomky cemsiH GOOHbIMU pacmeopamu npenapamos Iymuguio
(0,2 %) u dnoogpum-L1 (0,2 %), a xonmpons — eo0doil. B npoyecce uccredosaruil
onpeoenensl IHep2Us NPOPACMAanusl U 1aO0PAMOPHAS 8CXOHCECTb CeMSH, TUHelHble
pasmepvl 2UNOKOMUJISL U 21ABHO20 KOPHS NPOPOCMKO8, CYXUe Maccbl NPOPOCMKO8 U
KOpHell.

lokazano, uymo npenapamer Ouoopum-LI u ['ymuguno noswviuwarom
nokazamenu J1aOOPAMOPHOL BCX0dceCmU U dHepauu npopacmanus cemsan. I[lpu
ucnonvsosanuu npenapama IHoogum-L1 noxazamenv sHepeuu npopacmaHus
nosvuuancsa Ha 12 %, a nabopamopuas ecxoscecmv ceman — Ha 8 %. Obpabomxa
npenapamom I ymuguiro oOviia 6Oonee Iphexkmuenol, NOCKOAbKY  IHepPUs.
npopacmanus 6 OaHHOM ONLIMHOM 6apuanme nosviuianacy Ha 16 %, a ecxooxcecmy
ceman — Ha 11 %. Konuuecmeo nopmanvHo pazeumseix npopocmkos ¢ oaunou 0,5-1,0
CM 8 8apuanme ¢ UCHOIb308AHUEM Npenapamos cocmasisina: Iuoogum-L1 — 42,8
wm., a I'ymughuno — 46 wm. npu konmpone — 36,2 wm.

Ycemanoeneno, umo npu ucnonvzosanuu npenapamos CMUMYIupyoue2o

0elcmeust nNPoOUCXooulu UsMeHeHus: 8 Mopghozeneze nPopoCcmKoO8 KyIbmypvl 20poxd



o3umoeo. Ilpenapamel yOnuHAnIU 2UNOKOMULL U 2/AGHBIN KOPEHb pACHeHUl.
Hcnonvsosannvie npenapamsi y8eauuuany Culpylo MAccy cunokomesneu u KopHel
2opoxa o3umoeo. Jlywwuil s¢pgpexm 6visien npu npeonocesHou 0OpabomKu cemsH
npenapamom I ymuguno (0,2 %).

Ilpu cpasnenuu 08yx ucciredyemvlx npenapamos YCmMaHo81eHO, Umo
npumeHeHue Ha cemeHax eopoxa osumoco copma HC Mopo3 mamypanvHozo
npupooHo2o cmumyaamopa pocma pacmenuil I ymuguno (cymam xanus) 6vi1o b6o.ee
aghhekmusHbvIM NO CpagHeHUIo ¢ OUOCMUMYIAMOPOM POCMA PACMEHUU UUPOKO20
cnekmpa oeticmeus Inoogum-L1.

AxmyanvHeim ocmaemcs NOUCK nymetl, KOMopblil HANpaeileH Ha UCCIe008aHue
copma 2opoxa ozumozo HC Mopo3s, ¢ yenvio nosvluienus ypoHs YpO*CAUHOCU
3epHa KYIbmypbl, 3a Cc4em 6HeOPEeHUsi HOBbIX MEXHOJIOSUYECKUX NPUEMO8 e20
BLIPAWUBAHUSL (DAZHLIX NO MEXAHUZMY OelCmBUsl pe2yisimopo8 pocma pacmenui u
UHOKYIAYUL).

Knroueswie cnosa: pecynamopul pocma pacmenuti, Mopgozenes, 8cxoxicecms u

SHepaUsi NPOpPACMAaHusl, NPOPOCMOK, 20POX O3UMBLUL.
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INFLUENCE OF PLANT GROWTH REGULATORS ON SEEDLINGS
MORPHOGENESIS AND LABORATORY SEED GERMINATION OF
WINTER PEA OF VARIETY NS MOROZ



Abstract. The introduction of winter pea into the agricultural production is a
priority direct of the plant growing because of a several advantages of winter pea
over the spring pea: regular harvest of grain and green mass; protection of soil from
wind and water erosion; effective use of moderate temperatures and humidity of late
autumn and early spring periods.

The purpose of our work was to show the results of studies of the influence of
growth regulators on the laboratory seed germination and morphometric parameters
of seedlings of winter pea. The studies were conducted on the culture of winter pea of
variety NS Moroz. Presowing treatment of pea seeds was performed with aqueous
solutions of Gumifild (0,2 %) and Endophyt-L1 (0,2 %), and with water in the
control. In the process of research, the germination energy and laboratory
germination of seeds, the linear sizes of the hypocotyl and the main root of the
seedlings, the dry mass of seedlings and roots were determined.

It was established that preparations Endophyt-L1 and Gumifild increased the
laboratory germination of the seed and germination energy. Under the influence of
the drug Endophyt-L1 germination energy increased by 12 % and laboratory
germination of seeds — by 8 %. The application of Gumifild was more efficient,
because the germination energy in this experimental variant increased by 16 % and
the general germination of seeds — by 11 %. The number of normally developed
seedlings (with a length of 0,5-1,0 cm) in the variant with the using of Endophyt-L1
was 42,8, with the using of Gumifild — 46. There were 36,2 seedlings in control.

It was established that the use of the drugs of stimulating action has led to
changes in the morphogenesis of seedlings of winter pea culture. The preparations
caused the lengthening of the hypocotyl and the main root of the young plants.

Growth regulators increased the damp weight of hypocotyls and roots of the
winter pea seedlings. The best effect was found in the pre-sowing treatment of seeds
with Gumifild (0,2 %). When comparing the two used preparations, it should be
noted that the application of the natural plant growth stimulator Gumifild on the
seeds of winter pea of variety of NS Moroz was more effective than the using of the

broad-spectrum plant growth stimulator Endophyt-L1.



The search of the ways to increase the level of productivity of winter peas
aimed at the study of technology of cultivation of Frost variety with the introduction
of new methods and the use of plant growth regulators with different mechanisms of
action and inoculation by symbiotic bacteria.

Keywords: plant growth regulators, morphogenesis, germination and

germination energy, seedling, winter peas.

AKTyauabHicThb. ['opox — yHikaibHa 6000Ba Ky/lbTypa, 1110 BOJOAIE 3HAUHUMHU
TEXHIYHUMH 1 XapUOBUMHU IIHHOCTSAMH MOPIBHSAHO 3 IHIIUMHU 0000BHMHU, MA€E BUCOKY
BpPOKalHICTh 3epHa, J0Op1 MOKA3HUKU SIKOCTI T4 KOPOTKMU BEreTauiiHuil mepio.
Kynbrypa BHKOPUCTOBYETHCS Y ABOX OCHOBHUX HAINpPSMKaX: y SKOCTI OLIKOBOTO
KOPMOBOTO IHTPEIIEHTA ISl CUTLCHKOTOCTIOAPCHKIX TBAPHH 1 XapuoOBOTO MPOAYKTY.
OkpiM pocnuHHUX OLIKOBUX pECypciB, TOpOX BHUKOHYE pOJb HaMKpamoro
nonepeHuka s 0araTbOX CUIBCBKOTOCMOAAPCHKUX KyabTyp. lle TumnoBuii
a3oTdikcaTop, SKHH XapaKTepu3yeTbCsl 3[aTHICTIO KOPEHIB BHUKOPHUCTOBYBATH
MaJIOPO3UYHMHHI Ta BAXKOJOCTYIHI JJIA 3JIaKiB MiHEpaIbHI CIIOJIYKH 3 OPHOTO IIapy 3
OUTBII TTIMOOKUX IapiB IPyHTY. Ilicis BUPOIYBaHHS TOPOXY B IPYHTI 3QJIMIIAETHCS
nonaz 100 kr/ra 3B’sI3HOr0 a30Ty, 3MCHIIYETHCS MiHEpai3alis T'yMyCy B pe3yJbTaTi
1ABMHIIYETHCS] POIOYICTh IPYHTY.

B Vkpaini mionii mociBy ropoxy siporo CKOpouyroThes 1 ckianamTs 171 tuc.
ra. [1]. Tlpore HUHI 3IIHCHIOETHCS BIPOBAIKEHHS COPTIB TOPOXY O3MMOTO, IO
BOJIOJIIOTH PSZIOM TEpeBar Haj SIPUM: CTAIUM YpPOXKAEM 3€pHA Ta 3€JeHOI MacH;
3aXMCTOM TIPYHTY BiJ BITpOBOI Ta BOJHOI €po3ii; €(PEKTHUBHHUM BUKOPUCTAHHSIM
MPOMIPHUX TEMIEPATYpP Ta BOJOTH MI3HROOCIHHHOTO T4 PAHHLOBECHSHOTO MIEPIOIiB.

Y 2016 poui 0yB 3apeectpoBanmii copt ropoxy ozumoro HC Mopo3s [2]. 1le
MEePITUH O3UMHUI COPT TOPOXY CepOCHKOI CelleKIlii, MpU3HAYCHHUH Il BUPOOHMIITBA
3epHa, KU CTBOPEHUIN METOJOM BiAOOpPY 3 riOpuaHoi nomyssii («meairpi»). Copt
YIbTPAPAHHBOCTUTIINM, PIBHOMIPHOTO JIOCTUTaHHA, 3 HOpMolo BuciBy 200 kr/ra.
CopT MOp030- Ta MOCYXOCTIMKHH, a TaK0X 3 BHCOKOIO CTIHKICTIO JO XBOpOoO Ta

ocumanns. Maca 1000 maciana — 180-230 r. Cepeniit BMicT cuporo OUIKY B 3€pHI —



10 23 %. YpoxaitHicTs copty ckianae 4,0—6,2 1/ra. ToMy AOCIIJPKEHHS] HapaBJICH1
Ha BHUBYEHHS copTy ropoxy o3umoro HC Mopo3 3 MeTOI0 MigBHUINEHHS pPIBHS
BPOKaHOCTI 3€pHa KYyJbTYpH 3a PaxyHOK BIPOBAHKCHHS HOBUX TEXHOJOTIYHUX
MpUIOMiIB HOr0 BUPOLTYBaHHS, 30KpeMa PEryJIsiTOPIB POCTY POCIHH.

AHaJII3 OCTaHHIX AOCaiAKeHb 1 myOuaikanii. [[Inpoko 3acToCOBaHOIO TPYIIOIO
PETYNIOIOUMX PICT PEYOBHH € MpEmnapaTd CTUMYIIOBajdbHOI Ali. Taki pedyoBUHU
BUKOPUCTOBYIOTh ISl aKTHBAIlii MPOIIECIB POCTY, IO MPHU3BOAWTH JI0 MiJABUIICHHS
MOKa3HUKIB YPOKaWHOCTI Pi3HUX CUTBCHKOTOCTIONAPCHKHUX KYIbTYp [3, 4].

HaykoBa  mitepatrypa  MicTuTh  1H(pOpMAIil0 NP0  BUKOPUCTAHHSA
CTUMYJTIOBAIBHUX TIpEIapaTiB JJIsl PEryIIOBaHHS MPOIYKIIHHOTO TPOIECY B PI3HUX
CLTBCHKOTOCITOIAPCHKUX KYJIbTYp: ofiiiHux [5, 6], 3epnoBux [7], oBoueBux [8],
mogoBo-sarigaux [9, 10] Tormro.

VY HU3III JHKepen BKa3yeThCS Ha €(EKTUBHICTH BUKOPHUCTAHHS TMEPEANOCIBHOT
00poOKM HACIHHS TpernaparaMu CTHUMYIoBaIbHOT nii. [liABUINEHHS ITOKA3HMKIB
HACIHHEBOT MPOIYKTUBHOCTI BUSABJIICHO B POCIHH PEIUCY 3a MEPEeaNOCiBHOI 00pOOKH
Hacinas npenapatamu Emictum C Ta IBiH [11], a Takox mpemaparamu Peactum i
OypmituHOBa Kucjiora [12 ]. AHamoriudi pe3yiabTaTH BHSBIEHI B POCIHH Oripka 3a
BUKOpHUCTaHHS TmpemnapariB Peactum Ta OypmtuHOBa kmciora [13], KopHeBiH i
Hupkon [14], Enin 1 I'erepoaykcun [15]. [linBuIeHHs cX0K0CT1 HACIHHS BiIMIYCHE
B POCJIMH TOMATIB 3a 00poOku npenaparamu Kopuesin i Lupkon [16].

[lepenmociBHa 00poOKa HACIHHS POCIHH TOpoXy copTy Anbda mpenaparamu
CTUMYITIOBaNBHOI 1ii [BiHOM 1 ['eTepoaykcnHOM TiBHUIIyBaia 1a00PaTOPHY CXOXKICTh
Ta 30UIbIIIyBaja BiICOTOK HOPMAaJbHO PO3BHHEHUX MPOPOCTKIB 3 noBxkuHOIO 0,5-1,0
cm [17]. TlinBuieHHS SKICHUX ITOKa3HUKIB HACIHHS BHUSBICHO B POCIMH 000iB
KOpMOBHX copTy Bi3up 3a Bukopuctanns npenaparis ['erepoaykcun, Peactum, Emin-
eKcTpa i OypiTrHOBa KUCIOTa Toto [8, 19].

Y pobori C.N. White ta C.J. Rivin [20] sragyerbcs, mo mepeamnociBHa
00poOKa HaCIHHS PpOCIMH KYKYpYyI3W €HJIOT€HHUM Ti0epesiHOM BILJIMBAE Ha
KOHIICHTpAI[IliHE CIIBBIIHOIIEHHS ri0epenoBoi Ta aOCUMU30BOT KUCIOT Y HACIHHI, SIK1

CIPUYHUHSIOTh MEXaHI3M PEeryJsiiii Moro mpopoCTaHHS YU CTaHy CIOKOIO. ABTOpHU



BKa3yIOTh, 110 3aCTOCYBaHHS IpenapaTiB ri0epeiaiHoBOi IPyNnu MPUCKOPIOE MPOIECH
MPOPOCTaHHS HACIHHS.

Mera podoTM — BHUCBITJIEHHS  pe3yJbTaTIB  JIOCHIKEHb  BIUIMBY
pICTpEryJioBaJbHUX  TMpenapaTiB  Ha JIaDOpaTOpHY CXOXICTb  HACIHHS — Ta
MOP(QOMETPUYHI MOKA3HUKHU IPOPOCTKIB ropoxy o3umoro copty HC Mopos.

Marepiaim i Meroam  gocaigxenHsl. JlabopaTopHi  JOCHIJKEHHS
sniicHIoBai 'y 2018-2019 pp. Ha HaciHHi ropoxy osumoro copty HC Mopos.
HacinHg pociiaiHuX BapiaHTIB BNPOAOBXK 4-6 roj. 3aMOYyBajid y BOJAHHX PO3UMHAX
npenapatie ['ymiding (0,2 %) i Enmodir-L1 (0,2 %), a KOHTpoib — y BOI.
[IpoporyBaHHs HaciHHsS 3IIHCHIOBaTM y TEPMOCTaTi 3a MOCTIHHOI TeMIepaTrypu
20 °C y vamkax [letpi Ha ¢inbrpyBanpHOMY nanepi [21]. I3 yucroi ¢pakiiii HaciHHS
no 50 mT. BU3HAYAJM EHEPril0 MpOpocTaHHs (YeTrBepra a00a) Ta JabopaTopHY
CXOXicTh HaciHHS (mocta jgo6a). [loBTroproBaHicTh JOCIHIAY YOTUPUPA30BaA.
[TpoBoamin BUMiproBaHHsSI MOP(POMETPUIHUX IMOKA3HHUKIB TIPOPOCTKIB.

CraTucTUYHE OMNpaLIOBAaHHS PE3YIbTATIB JOCHIIKEHHS MPOBOIUIN METOJAO0M
0JIHO (haKTOPHOTO AUCIIEPCHOTrO aHami3y 3 Bukopuctanusm Microsoft Exell 2010.

Pe3yabTaTu [d0CHiIKEHHs1 Ta iXx oO0roBopeHHsi. BimomMo, 10 BHUCOKY
IPOJIYKTUBHICTh CUIbCHKOT'OCTIONAPCHKOT KYJIBTYPHU MOXKYTh 3a0€3MeuyBaTH MOCIBU 3
IpyXHIMH cxonamu. CXOXKICTh HACIHHS € BaXKJIMBHM IHTETPAJIbHUM ITOKa3HUKOM
skocTi Hacinas [18]. Beranosneno, 1o gocmimpkysani npemapatu I'ymiding (0,2 %) i
Ennodir-L1 (0,2 %) edhekTHBHO BIUIMBAIN HA MPOICCH IHTCHCHBHOCTI MPOPOCTAHHS
HACIHHS POCIIMH ropoxy o3umoro (puc. 1, puc. 2).

BinHOCHO MOKa3HUKIB 1a0OPAaTOPHOI CXOXKOCTI HACIHHS BHSIBJICHO HACTYITHE:
MepeanociBHa 00poOKa HACIHHS MOCHINHOI KyJIbTypd 0OOMa CTUMYIIOBAJIbHUMU
nmpernapataMu BUKIWKalIa TiABUIICHHS €HEprii MpOpOCTaHHS Ta CXOXKOCTI HACIHHS
(puc. 2). 3a Bukopuctanss npenapaty Engodit-L1 mokazHuk eHeprii mpopocTaHHS
migBumlyBaBcs Ha 12 %, a mabopaTropHa cXOXicTh HaciHHA — Ha 8 %. OOpoOxa
npenapatom ['ymiding Oyna edeKTUBHINIOW, OCKUIBKA €HEpPris MPOpPOCTAaHHS B

IIbOMY JOCIITHOMY BapiaHTi mifBHIIyBajacs Ha 16 %, a CXOXICTh HAaciHHSI — Ha

11 %.



Puc. 1. BiuiuB npenapartiB CTUMYJIIOBAJIBHOI il HA IPOPOCTAHHS HACIHHSA

rOpoXy 03UMOro:

1 — xouTpOAB; 2 — I'ym™Midina (0,2 %); 3 — Ennodir-L1 (0,2 %)

é
%

|
e hE %

I} v \% VI
[do6a npopoluyBaHHA
HIP05 koHTponb = 2,78; HIP05 MN'ymidbing = 2,97;
HIPo5 EngodiT-L1 = 2,21

50

45

40

35

L
LT T
I
HEEEENL;

30

0O KoHTpornb
B EHgodiT-L1 (0,2 %)
B N'ymicing (0,2 %)

25 —

20 —

15

TT T T I T T T T T T

i e e e

THH m414mmm| |
EEEEEEEEREE

HEEN

10

KinbkicTb npopocnux HaciHuH, WT.

(AN AN TN TN AT

Puc. 2. lis npenapatiB Engogir-L1 i 'ymidiig Ha iHTeHCUBHICTH MPOPOCTAHHA
HACIHHS TOPOXY
3niiCHeHHIA aHai3 3aJIeHOCTI CXOKOCTI HACIHHS Topoxy o3umoro copty HC

Mopo3 Big 00OpoOKH HOTO BOJNHMMH PO3YMHAMH TIPEMapaTiB CTUMYIIOBAIBHOT il



(Exmodit-L1 1 Tymiding) mnokasye, 10 3aCTOCOBaHI PEYOBUHH  IiJBHIIYBAJIH

IHTEHCUBHICTh MPOPOCTaHHS HAcCIHHA (Tabu. 1).

Tabnuys 1

3aj1e:KHICTh J1a00PATOPHOI CX0KOCTI HACIHHSA TOPOXY 03UMOIO BiJ 00po0KHU

npenapatamu Engodit-L1 i Iymiding. Cepenne 3a 2018-2019 pp.

Bapiant KinbKicTh IpOpPOCTKIB, LIT. JlabopatopHa
HOPMAJIBHO HOPMAaJIBHO CXOXiCTh, %
PO3BUHCHUX, PO3BUHCHUX,
JTOBKUHOTO noBxuHO0 0,5 cM 1
0,5-1,0 cm HEJO0PO3BUHEHUX
Kontpons 36,2 8,0 44,2
Ennodir-L1 (0,2 %) 42,8 55 48,3
Tymiding (0,2 %) 46,0 3,0 49,0

3adikcoBaHo, 110 32 0OPOOKM HACIHHSA TOPOXY 03UMOTo mnpernaparoM Exmpodit-
L1 (0,2 %) nmabopatopHa cxoxicTh ckianaia 48,3 %, mo Ha 4,1 % Oinblie, HIK y
KOHTPOJIbHOMY BapiaHTi. KiTbKIiCTh HOpPMaJbHO PO3BUHEHHUX TMPOPOCTKIB 3
noBxuHoI0 0,5-1,0 cM y 1aHOMY BapiaHTi JOCHily cTaHOBMUJIA 42,8 MIT.

Haciuns, obpoOnene mpemapatom ['ymiding (0,2 %), mamo mabopaTopHy
cx0oxicTh 49%, 1m0 Ha 4,8% OuIbIle 32 KOHTPOJIBHUN BapiaHT; KUTbKICTh HOPMAJIbHO
PO3BHHEHUX IIPOPOCTKIB 3 1oBKUHOKO 0,5—1,0 cM ckinamgana 46 miT.

BaxxnuBumu XapaKTEpUCTUKAMU MPOAYKIIHHOTO nporecy
CUTBCHKOTOCIIOIAPCHKUX KYIBTYP € iX PICT Ta PO3BUTOK.

[Tpu 3milicHeHH] aHami3y MOP(QOMETPUYHUX XAPAKTEPUCTUK HACIHHS TOPOXY
osumoro copry HC Mopo3 BusBICHO, MO0 3a BHUKOPHUCTAHHS TMpenapaTiB
MopdoreHesi  JOCTiTHOI

CTUMYJIOBaNBHOI  nmii  BigOyBamucs  3MiHH Yy

KyJibTypH (puc. 3).



1 2 3

Puc. 3. BiuiuB npenapartiB CTUMYJIIOI040i il HA MOp(doreHne3 NpopocTKiB
roOpoxy 03UMOro:
1 — xouTpOAB; 2 — I'ym™Midina (0,2 %); 3 — Ennodirt-L1 (0,2 %0)
His  picTperyntoBaJIbHUX  MpernapariB  NpU3BOAWIA  JO0  TOJOBXKEHHS
TIIOKOTENeH y TPOPOCTIB ropoxy o3umMoro (puc. 4). 3a mnepeanociBHOI 0OpoOKu

HaciHHs npenapatom Enpodit-L1 (0,2 %) rimokotuns nomoBxkyBaBes Ha 14,8 %, a 3a

Bukopuctanus npenapary ['ymiding (0,2 %) — Ha 61,9 % nopiBHIHO 3 KOHTPOJIBHUM

BapiaHTOM.
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JoBKMHA TINOKOTUJISI, CM
HIPos5 = 0,14

Puc. 4. [lis npenapartiB Engogir-L1 i 'ymiding Ha 10BKUHY rinoKoTHIsS

ropoxy o3mmMoro



Busisneno, mo o0poOka HaciHHS TOPOXY O3UMOro o0oMa JOCIIIKYBAaHUMHU
npenapaTaMy BUKIIMKaja MOJAOBXKEHHS TOJIOBHOTO KOpPEHs MpOopoCTKiB (puc. 5). 3a aii
npenapaty Exmodit-L1 (0,2 %) moBkuHa rOJIOBHOTO KOpEHs 30UIbIIyBasiacs Ha
15,6 %, a 3a Bukopuctanus npenapary ['ymiding (0,2 %) — Ha 124,1 % mnopiBHSAHO 3
KOHTPOJIbHUM BapiaHTOM.

[IpuBepTae yBary Toil Qakr, mo npenapar ['ymidpinag migBuILyBaB

IHTEHCUBHICTH (DOPMYBaHHS O1YHUX KOPEHIB MIPOPOCTIB TOPOXY 03UMOTrO (puc. 3).

15,31

SRR

B Nymiding (0,2 %)
O EHpodoiT-L1 (0,2 %)
M KoHTporb

(0] 1 2 3 4 5 6

I[OB)KI/IHa TOJIOBHOI'O KOPE€HHA, CM
HIPos = 0,19

Puc. 5. Jlis npenapatiB Engodir-L1 i I'ymiding Ha 10BKMHY Ir0JI0BHOT0 KOpPEHS
ropoxy 03UMoro

3actocoBaHl TpemapaTtd ICTOTHO 30UIBIIYBAad CHUPY Macy TilOKOTENiB 1

KOpEHIB Topoxy o3umoro (puc. 6, 7). Haiikpammii epekt BUSBICHO 3a MEPEANOCIBHOT

00poOku HaciHHg nipernapatoM ['ymiding (0,2 %), mpu BUKOPUCTaHI SIKOTO CHUpa Maca

rimokoniB 50 mpopocTkiB 30uTbIIyBaniacsa Ha 28,7 %, a cupa maca KOpeHIB — Ha

55,7 %. 3a BmnuBy mpenapaty Enmodir-L1 mokasHuku cupoi Macu TIMOKOTENIB
minBuimyBanucs Ha 14,2 %, a kopeniB — Ha 14,6 %.

BucHoBkM i mepcnekTuBH. BCcTaHOBIEHO, 10 Mpenapatd CTHUMYIIOBAIBHOT

Tii BUKJIMKAIOTh 3MIHN Y MOpP(HOTeHe31 TPOPOCTKIB KYIbTYPH TOPOXY O3UMOTO COPTY

HC Mopos. Ilpemapatyi MOMOBXKYIOTh TIMOKOTHJIb 1 TOJOBHUW KOPiHb POCIHH,

30UIBILIYIOTH CUPY MACy TIMOKOTENIB 1 KOPEHIB TOPOXY 03UMOTO.
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HIP05 = 0,75
Puc. 6. Cupa maca rinokoreJiB ropoxy 03MMoro 3a Jii peryJsitopiB pocTy
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Fymicoing (0,2 %)

HIPO05 = 1,41

Puc. 7. Cupa maca KopeHiB ropoxy 03MMoro 3a Jii peryJsiTopiB pocTy pocJiuH

Hocnikeno, mo npenapatd Exgodit-L1 1 l'yMiduia nigBUilytOTh MOKa3HUKH
1a00paTOpHOI CXOXKOCTI Ta €HEprii MpOpOCTAaHHA HACIHHS. 3a BHUKOPHUCTaHHS

npenapaty Ennodir-L1 nmoka3Huk eHeprii mpopocTaHHs MiABHINyBaBcs Ha 12 %, a



CXOXICTh HaciHHA — Ha 8%, TOAl SIK 3acTocyBaHHs mnpenapary ['ymiding Oymio
e(EeKTUBHIIINM, OCKUIBKH €HEprisi NPOPOCTaHHSA y LIbOMY BapiaHTI MIJBULIYETHCS HA
16 %, a cxoxxicTh HaciHHsI — Ha 11 %.

BcranoBneno, 1110 3acTocyBaHHs Ha HaciHH1 ropoxy o3umoro copty HC Mopo3
HATYPaJIbHOTO MPHUPOJHOTO CTUMYJISATOpPAa pocTy pociuH ['ymiding (rymart kaiiro)
Oyn10 eQEeKTUBHIIIMM MOPIBHAHO 3 OIOCTUMYJISTOPOM POCTY POCIHUH HIMPOKOTO

cnektpy aii Enmodir-L1.
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