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IIpuBeneHbl MCCIENAOBAaHUS BIMAHMA npenapata LIMPKOH HAa MHTOTHYECKYIO AKTUBHOCTH AlMKaJIbHOM
MepHCTEMBI KOpHEH MPOPOCTKOB PAaCTEeHUMH KyKypy3bl Ha PaHHHX JTallax OHTOTeHe3a. BriepBble MOIydeHBI
JaHHbIE O BIMSHUM PETyJsITOpa pocTa Ha MUTOTHUYECKYIO aKTUBHOCTh ANHMKAIBEHON MEpPHCTEMBI KOpHEH y
ruopunoB kykypy3sl TAP 349 MB u Cenectr ®AO 390. Pesynprartsl paboThl MMEIOT TEOPETHUECKYIO W
MIPaKTHIECKYI0 IEHHOCTD, TAaK KaK YIIIyOJISIOT 3HAHUS O JeHCTBUM CHHTETHIECKOTO PETYISTOpa POCTa HOBOTO
TIOKOJICHHS] Ha CEJIbCKOXO3SMCTBEHHBIC PACTEHUs, YTO IIO3BOJSET PEKOMEH/OBATh K NPUMEHEHHIO €ro B
NPaKTHKE BBIPAIIMBAHUS PACTEHUH KYKYpPY3Hbl.

Knrouesvie cnosa: kykypysa, LIApKOH, MUTOTHYECKHI HHAECKC.

BBEJIEHHE

B ycloBHSX MOCTOSHHOTO POCTa HACCJICHHS 3HAYMMBIM CTAHOBHTCS IMOBBIIICHHE
YPOXKANHOCTH CEMbCKOXO3IHCTBEHHBIX KyNbTyp. Jlinsi pelieHus JaHHOW 3adadd B
CEeIIbCKOM XO3SHCTBE MPHUMEHSIOT Pa3jInYHbIe PETYJSITOPBI POCTa, JACHCTBUE KOTOPBIX
HAMpaBJIeHO Ha yBEIMYCHHE YPO’Kas, a TaKk)Ke MOBBIIICHHE YCTOHYMBOCTH PACTCHHH K
IKCTPEMAIILHBIM YCIOBUSIM OKpyxaromiei cpensl [1-4]. K perymsropam pocta HOBOTO
MoKoJIeHust oTHOocuTCs TpenapaTr I{upkon. L{upkoH mpemocTaBiaser coOoil mpemapar Ha
OCHOBEC IMPUPOAHBIX KOMITIOHCHTOB, KOTOpBIfI HCIIOJIB3YIOT KakK KOMILJIEKCHBINA CTUMYJIATOD
pocTa: OH TOBBINIAET KOPHEOOPa30BaHWE, POCTOBBIC MPOIECCHI, MPOIODKUTEIBLHOCTD
[BETEHHUS] M YCTOMYMBOCTh K TOPAKEHHUIO OOJIE3HSMH, yBEIWYHMBAET YPOXKAMHOCTh U
KadecTBa pacrenmuii [5-8].

B OCHOBe akTHBAIMK TIPOIECCOB POCTAa PACTUTEILHOTO OpraHW3Ma Ha OpPraHHOM
YPOBHE JISKUT CTHMYJISIIIUS TPOIECCOB KIETOUYHOTO POCTA, COCTABHOM YacThIO KOTOPOM
ABIACTCA MUTOTUYCCKAsA AKTHUBHOCTb MCPHUCTCMBIL. HIO60€ HeCHeHI/I(i)I/I‘IeCKOC BJIHWSAHUC
OKpYIKaroIeh cpefibl, B TOM YHCJIC M BO3JCHCTBHE DK30TCHHBIMH PETYIATOPAMH POCTa,
MOXET MNPUBECTHU K ONPCACICHHBIM HAPYHMICHUAM XU3HCACATCILHOCTU KIICTOK, KOTOPBLIC
OTPaKAIOT TaKWe IIOKa3aTeNld, KaK MHUTOTHYECKHH M (hasHble HMHAEKCH. IIOHIKEHME
MHTOTHYECKOTO MHIEKCA KJIETOK HCCIIEAyeMOro BapHaHTa MO CPaBHEHHIO C KOHTPOJIEM
MO3BOJIAET CYAWTH O MHUTO3MOAMpHIUpyomeM JeiictBun  (akropa. [losblmeHue
MHUTOTHYECKOTO HMH/IEKCA MOYKET OBITh 00YCIOBIEHO MOBBIIIEHHEM KOJIMYECTBA KIIETOK Ha
Pa3HBIX CTAAMAX MHTO3a JHOO 3aICPIKKOM MPOXOKIACHHS KJIETOK MHUTOTHYECKHX (has,
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BBI3BAHHBIMU HapYyIICHHEM CTPYKTYphl XpomocoM [9]. UccnenoBanne ha3HbIX WHIIEKCOB,
B CBOIO OY€pe/b, IOMOTAET BBIABUTH MPUYUHY MOBBIIIICHUS MUTOTUYECKOTO HHIEKCA SAEP
KIETOK MepucTembl. llosToMy mebi0 Hamel paboThl OBUIO HKCCIIENOBATH BIUSHHUC
npernapara LlUpKOoH Ha MHUTOTHYECKYIO AKTHBHOCTh ANMUKaJIbHBIX MEpPUCTEM KOpHEH
MIPOPOCTKOB KYKYPY3BbI.

MATEPUAJIBI 1 METO/IbI

B kauectBe OOBEKTOB HCCIENOBaHUS OBUIM HCIOJIBb30BaHbl CEMEHA U PACTEHUs
Kykypy3sl Zea mays L., CV / TAP 349 MB u Zea mays L., CV / Cenect ®AO 390.
OTto0OpaHHbIEe IO CPEAHNUM pa3MepaM U NPOTPABICHHBIC B CIaOOM pacTBOpE MepMaHraHata
KaJus, CeMeHa 3aKiaibBaad B 4amku [lerpu Ha ¢mipTpoBaneHyto Oymary mo 25 mir.,
npwmBayia o 10 My pabodero pactBopa ¢ pa3TUYHON KOHIIEHTPAIMEH HCCIETYyEeMOTO
npemapara (0,0125; 0,025; 0,05; 0,075 u 0,1 % pacTBOpbI, KOHTPOIb — OTCTOSHHAS
BojonpoBoaHAas Boaa). CemeHa npopammuBaiu B Tepmoctare tuna TC-80M-2 B TeMHOTE
npu temneparype +25°C [10]. Ha 4-e cyTku OT MPOPOCTKOB KYKYpY3bl OTPE3aJId KOPEHb
(5-7 MM) u morpyxaim ero B pacTBop (uKcaTopa (YKCyCHBIH ajKoroyib) Ha 1 CYTKH.
OuKcupoBaHHBIE KOHYMKH KOpHEH mepeHocwitnm B pacTBop 70° 3THIOBOTO cHHpTa U
TakuM 00pa3oM COXpaHsUId B XoJoAwibHUKe. OKpacky KOpPEIIKOB IMPOBOJIWIN
alleTOKapMUHOM Ha MPOTSHKEHUH IBYX CYTOK. MUKpompenapartsl «pa3faBieHHAs Karlis»
TOTOBWIHM TO craHmapTtHod Mertojuke [9]. Kakaplii OmBIT MPOBOJAMIN B TPEXKpPaTHOU
NMOBTOpHOCTH. 110 Kak1oMy BapuaHTy 3KCIIEpUMEHTa aHATU3UPOBAIN KOHYUKH KOpHEH 3
NPOPOCTKOB, B KaXIOM KOHYMKEe KOpHi — He MeHee 1000 kmetok [11]. Pacuer
MHTOTHYECKOTO M (pa3HBIX MHICKCOB MPOU3BOIMIICSA IO CTaHAapTHBIM (opmynam [9].
CraTucTHUECKYI0 O0pabOTKYy TMOJyYEHHBIX JAHHBIX OCYIICCTBIISUIM, PAacCUMTHIBAsS
CPEIHIOI apHU(PMETHUECKYI0 M CTaHIApTHYIO OIIMOKY cpeaHell apudmerndeckoi. s
OTIpeJieJIeHNsI  JIOCTOBEPHBIX OTJIMYMK  pacmpelesieHri  OMOMETPUYECKHUX  JTaHHBIX
ucnosb3oBany t-kpurepuit Cteronenra [12].

PE3YJIBTATBI U OBCYKIEHUE

O06o00uIeHHBIE JaHHBIE UCCICIOBAHUI MO BIMSHUIO peryistopa pocta LlupkoH Ha
MHUTOTHYECKYI0 aKTHBHOCTh KJIETOK allMKaJIbHOW MEpPUCTEMBI KOpHS IPOPOCTKOB
KyKypy3bl npezactaBieHbl B Tabmmue 1. Crartuctuueckas o0paOOTKa IONyYEHHBIX
3HaYCHUI TI03BOJIMJIA YCTAaHOBUThH, 4YTO mpenaparT LIMpKOH HOCTOBEpHO MOBBIIIAET
Mumomuueckuii unoexc Bo Bcex BapuaHtax y ruopuna TAP 349 MB B 1,1-1,4 pa3, ay
rubpuga Cenect PAO 390 — B 1,2-2,0 pa3a. Haubonee >¢exTHBHONI MO BIUSHUIO HA
M3y4yaeMblii TIOKa3zaTellb oOKasanach KoHueHTpauus Llupkona 0,05 % nna rubpuna
TAP 349 MB u 0,025 % nns rubpuga Cenect DAO 390.

Craructiueckas 00padoTKa NEPBUYHBIX AAHHBIX, KACAIOLUIUXCS BIMUSHUS PEryiiaTopa
pocra llupkoH Ha ¢pasznsle uUHOEKCh MEPUCTEMATHUYECKUX KJIETOK AaluKajIbHOM
MepucteMbl ruOpuza TAP 349 MB, cBuueTeNbCcTByeT O TOM, YTO 3HAYEHHUS BCEX
UCCIIeIyeMbIX BapUaHTOB Mpernapara B Ipodasze JOCTOBEPHO HE OTIUYAIOTCS OT KOHTPOJIS
(Tabm. 2, Puc. 1).

108



BIIUAHUE NPEANOCEBHOW OEPABOTKW MPEMAPATOM LINPKOH ...

Taoauna 1
Bausinne npenapara LInpkoH Ha METOTHYECKYI0 AKTUBHOCTDH alTUKAJIbLHOM
MepHCTEMBI KOPHS MPOPOCTKOB KYKYPY3bl

BapuaHThI onibITa MuToTnyeckuii unaekc, %o
KouTpoins 5,31+0,22
Mupkon 0,0125 % 6,37+0,12*
Hupkon 0,025 % 7,26x0,12**
TAP 349 MB Tupron 0,05 % 7.62%0,06%**
Lupxon 0,075 % 6,51+0,07**
Hupkon 0,1 % 5,88+0,13
KouTpoins 2,69%0,12
Mupkon 0,0125 % 3,94+0,09***
Cenecn ®AO Hupkon 0,025 % 5,62+0,12***
390 Hupkown 0,05 % 4,58+0,07***
Lupxon 0,075 % 4,55+0,14**
Hupkon 0,1 % 3,31+0,05**

Ipumeuanue. (M £ m; * — p<0,05; ** — p<0,01; *** — p<0,001 MO0 OTHOIIEHHUIO K KOHTPOJIIO).

[Ipu 3ToM B BapmaHTax ¢ KOHLEHTpammed peryisropa pocra 0,0125 % u 0,025 %
YCTAHOBJICHO JOCTOBEpHOE OTJIMYME TenodasHoro uHAekca oT KoHtpons ¢ p<0,0l.
VYMeHbIICHHE KIETOK B Tenodase MPOMCXOAUT 3a CUET MX yBEIWYeHHs B mpodase u
metadaze. B BapmanTax c mpeamoceBHoW 00paboTkoil mpenapatom Llupkon 0,05 % u
0,075 % MIMTENHHOCTh BCEX MUTOTHUYECKHX (a3 JOCTOBEPHO HE OTIMYAETCS OT KOHTPOJIS
U HaxomuTcs B mHTEpBaje -6,08...+7,74 %, 94TO0 COOTBETCTBYeT HOpMe. B BapumanTe c
KoHIeHTparued npemapata 0,1 % moctoBepHO oTimuaroTcs metadasubiii (¢ p<0,001),
anagasneiii (¢ p<0,01) u tenodasubiii (¢ p<0,001) MHACKCHI OT KOHTPOJA. [IpuunHOMI
9TOTO SIBIISIETCS YMEHBIIICHHUE JICTSIINXCS KJICTOK Ha cTaauu aHadasbl v Tesiodasbl 3a cyeT
3a/lepKKu UX Ha cTanuu meradassl (Taom. 2; Puc.1, A).

B pesynbrare aHanmu3za IMEpBUYHBIX JAHHBIX 1O BIMSHHIO Tpenapara Ha (asHbie
MHJIEKCHl MEPHCTEMaTHYECKUX KIIETOK aMUKalIbHONH MEpHUCTEMBbl KOPHEW IPOPOCTKOB
KyKypy3bl Tuopuna Cenect @AO 390 Obu10 OTMEUECHO pa3IMYHOE BIMSHHUE PETYISATOPA
pocTa Ha wHccieayeMble MOKaszaTend. B BapumaHTax C HCMOJIB30BaHUEM KOHIEHTPAIUH
Hupron 0,0125 % OT KOHTPOJIS JOCTOBEPHO OTJIMYACTCS JUIMTEIBHOCTh MPOQa3bl,
Mmetadasbl U aHadasbl, IPU HTOM OTMEYAETCs 3aJiepXKKa ACTLIIUXCS KIETOK B mpodase u
metadaze (Tabn. 2; Puc. 1, B).
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IMTupkon 0,0125 % Mupkon 0,025 %

ITupxon 0,050 %

£
Y

Kontpoas IMapkon 0,0125 % Iapkon 0,025 %

I
A\ 4

Iupkon 0,1 %

IapkoH 0,050 %

Puc. 1. Bnusnue npenapata LupkoH Ha anuTenbHOCTh (a3 MHTO3a KIJIETOK
anuvKalbHONM  MepHCTeMbl KOpHel Kykypy3bsl rubpumos TAP349MB (A) wu
Cenect ®AO 390 (b).

B Bapuanrax ¢ xoHnesnrpanueil npenapata Lupkon 0,025 % noctoBepHOro oTiinyus
(a3HBIX MHIEKCOB OT KOHTPOJISI HAMHU HE BBISBIICHO.
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Taoauna 2

Baunsinue npenapara LinpkoH Ha 3HaueHHs (Pa3HBIX HHAEKCOB ANMKAJIbHOM
MepHCTeMbI KOPHS POPOCTKOB KYKYPY3bI

BapuaHThI onibITa Pitot Mitot Aitot Titot
Konrpoins 27,11+0,40 24,34+1,08 24,25+0,87 24,30+0,13
Hupxon 0,0125 % | 29,41+1,21 27,32+0,21 23,19+0,73 | 20,09+0,63**
Hupxon 0,025 % | 27,73+0,36 25,01+0,51 24,98+0,53 | 22,27+0,33**
SA:I;BAI\I/)IB Hupkon 0,05 % 25,86+0,65 25,43+0,39 23,71x1,17 25,00+0,49
upxon 0,075 % | 26,74+0,97 26,23+0,86 22,78+0,56 | 24,25+0,37
Hupkon 0,1 % 29,34+0,81 50,56+1,18*** | 17,70+0,44** | 11,96+0,45***
Kontpons 26,72+0,16 23,73+0,30 24,84+0,94 | 24,71+0,93
Hupxon 0,0125 % | 30,39+0,09* 29,60+1,48** | 17,60+0,74**| 22,42+0,99
upxon 0,025 % | 26,28+1,44 25,12+0,74 24,57+0,48 | 24,03£0,72
Ceuaect
DAO 390| Lupxon 0,05 % 36,02+1,37** | 27,34+0,48** | 22,99+1,02 13,650,47***
Hupxon 0,075 % | 36,68+1,42** | 22,18+0,69* 23,51+0,51 17,63+0,81**
Hupkon 0,1 % 46,22+1,72*** | 26,43+1,09 22,14+0,67 19,07+0,47**

Ipumeuanue. (M £ m; * — p<0,05; ** — p<0,01; *** — p<0,001 M0 OTHOIIIEHHUIO K KOHTPOJIIO).

JnutenbHOCTE (a3 MEpUCTEMBI KOPHsSI HMPOPOCTKOB KYKYpY3bl B BapHaHTE OIIbITA
Hupkor 0,025 % otnudgaercss oOT aauTenbHOCTH (a3 KOHTpONA B Ipeneiax -
2,77...45,86 % w cocraBiser HOpMY. B ONBITHBIX BapHaHTaXx C KOHICHTPALMSIMU
uccienyemoro mpemapata 0,05 % u 0,075 % moctoBepHO oTnmuaroTcs mpodaszHeie (¢
p<0,01), metadaznsie (c p<0,01 u p<0,05) u Tenodazusie (¢ p<0,001 u p<0,01) uHAEKCHI
OT COOTBETCTBYIOIIMX (Da3HBIX WHIEKCOB KOHTPOJIBHOTO BapHaHTA. DTO OCTUraeTcs U3-
32 YMEHBILICHHs KOJMYECTBA KIETOK B Tenodasze 3a cueT HMX 3aIepKKu B mpodasze u
MeTadase. B BapuanTe ¢ ucrnonp3opanueM npenapata Llupkon B konuentpanuu 0,1 % ot
KOHTPOJISI JOCTOBepHO oTinvarorcs npodaza (¢ p<0,001) u temodasa (¢ p<0,01). Tax,
npodasHblii MHAEKC IAHHOTO HCCIEAYEeMOro BapHaHTa OTIMYAETCS OT KOHTPOJII Ha
37,28 %, a rtemodasubii — Ha -28,67 % (cm. TaGm. 2). IlpuumHoii 3TOrO SBISETCS
3aJepKKa KJIETOK B mpodase u, KaKk CIeICTBHE, UX YMECHbBLICHUE B Tesodase.

3AK/IIOYEHUE

1. BbIsIBIEHO TOCTOBEPHO TIOJIOKHTENBHOE BIHSHUE peryisropa pocta llupkon Ha
MUTOTHYECKYI0 aKTUBHOCTbh KJIETOK alnMKaIbHOW MEpPUCTEMBI KOPHEH MPOPOCTKOB
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10.

11.

12.

KyKypy3bl. Hannydiiiee BiIMssHUE Ha MCCIEAYEMBbIH MMOKa3aTellb y THOpUAa KyKypy3bl
TAP 349 MB oka3biBaet nipeniapat B koHmeHTparmu 0,05 %, a y rubpuna KyKypy3sl
Cenect ®AO 390 — 0,025 %. Ilpu 3TOM TOBBIIIEHUE MHUTOTHYECKOTO HHJIEKCA B
BapHaHTaX C ONTHUMAaJbHOW KOHIIEHTpAllMell IMpernapara MPOMCXOIUT 3a CUeT
MHTCHCHBHOI'O JCIICHUS KJICTOK alMKaJbHOM MEPUCTEMbI KOPHEH MPOPOCTKOB, 4YTO
3HAYUTEILHO MOBHIIIAET CKOPOCTh POCTa KOPHEBOW CUCTEMBI BCETO PACTECHUS.
[IpenBaputenpHOe 3aMadyvBaHWE CEMSH B PAaCcTBOPaX M3y4aeMOI0 CHHTETHYECKOIO
perynsaropa pocrta OyaeT CTUMYJUPOBaTh MHUTOTHYECKYHO) AKTHBHOCTb KJIETOK
ANMKAIBHON MEpPUCTEMbl KOpPHEW MPOPOCTKOB KYKYpY3bl, YTO MOXKHO HCIOJB30BAThH
JUISL YCUJICHHS TIPOIIECCOB POCTAa KOPHEW, YTO B KOHEUHOM HTOIe€ NPUBEIACT K
MOBBIIIICHUIO WX TOTJIOTHTEIBHON CIIOCOOHOCTH M, KaK CICIACTBHE, K YBEIMYCHHIO
MPOJAYKTHUBHOCTH PACTCHUH.
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INFLUENCE OF PRESEEDING PROCESSING BY THE PREPARATION
ZIRCON ON MITOTIC ACTIVITY APICAL MERISTEMS OF ROOTS OF
CORN

Sobchuk N.A., Chmeleva S.I.

Crimean Federal V.1. Vernadsky University, Simferopol, Republic of Crimea, Russian Federation
E-mail: sob4uk.n@gmail.com

Zircon is a growth regulator of new generation with multifunctional effect. It is a
natural ingredients-based preparation, which is used as a complex growth stimulant: it
increases root formation, enhances growth processes, improves flowering duration and
increases resistance to diseases, increases yield and quality of plants. Mitotic activity is an
integral part of cell growth. Any non-specific environmental impact, including the effects
of exogenous growth regulators, may lead to certain disorders of cell activity, which are
reflected by such factors as mitotic and phase indexes. The reduction of mitotic index of
the cells of the investigated case compared to the control allows considering a mitosis-
modifying effect of the factor. Increase of mitotic index may be associated with the
increase of the cells number at different stages of mitosis or with the delay of cells passage
of mitotic phases, which is caused by the disruption of the structure of chromosomes. The
study of phase indexes, in its turn, helps to identify the cause of increase of the mitotic
index of cell nuclei of the meristem. Therefore, the aim of our work was to investigate the
effect of the preparation Zircon on the mitotic activity of apical meristems of roots of
maize sprouts.

As an object of the study, the seeds and plants of maize Zea mays L., CV / TAP 349
MB and Zea mays L., CV / Celeste FAO 390 have been used. The selected seeds were put
into the Petri dishes to the work solution with different concentrations of investigational
preparation (0, 0125; 0,025; 0,05; 0,075 and 0,1% solutions, control — settled tap water).
On the fourth day, the root (5-7 mm) was cut off from the sprouts of maize and was put in
the fixative solution (acetic alcohol) for the period of 24 hours. Fixed roots tips were
transferred to the solution of ethyl alcohol of 70°.

The coloration of roots with acetocarmine was conducted over a period of two days.
For each case of the experiment the roots tips of three sprouts were analyzed, in each root
tip there were not less than 1000 cells. Statistical processing of obtained data was
performed by calculating arithmetic mean and standard error of arithmetic mean. In order
to determine significant differences of distribution of biometric data the Student's t-test
was used. The study revealed the significantly positive effect of the growth regulator
Zircon on the mitotic activity of cells of apical meristem of roots of maize sprouts. The
preparation had the best effect on study indicator by the maize hybrid TAP 349 MB at the
concentration of 0,05%, and by the maize hybrid Celeste FAO 390 — at the concentration
of 0,025%. Therewith, the increase of the mitotic index in cases with the optimal
concentration of preparation is caused by the intense cell fission of apical meristem of the
roots of sprouts; this significantly increases the rate of growth of the root system of the
whole plant.
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It was also found that the pre-soaking of the seeds in the solutions of the studied
synthetic growth regulator will stimulate the mitotic activity of cells of the apical
meristem of the roots of maize sprouts, which can be used for enhancement of the
processes of the roots growth, which will eventually lead to the increase of their
absorbability and, as a result, to the increase of plant productivity. The results of the work
have theoretical and practical value, as they deepen knowledge on the effect of synthetic
growth regulator of new generation on agricultural plants, which allows recommending to
use it in the practice of growing maize plants.

Keywords: corn, Zircon, mitotic index.
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