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YKopeHeHUe SBISETCS BAKHBIM JTAllOM KIOHAIBHOTO MHKPOPA3MHOXKCHUS JUIS Pa3IHYHBIX
BUJIOB PAaCTeHUI W, KaK MpPaBWJIO, U1 MHAYKIWU JAHHOTO MpOoIecca WCIHOIB3YIOT HHIOIHI-3-
ykcycHyto kucinoty (UYK) wnm ee aHanoru, a Ttakxke 0e3rOpMOHANBHBIE MUTATENBHBIE CPEIbI C
YMEHBIIEHHBIM COJIEpP)KaHHEM MaKpo-, U MHUKPO3JEMEHTOB. B monasistonem OONbIIMHCTBE padoT
0 KJIOHAJTbHOMY MHKPOPa3MHOKEHHUIO pacTEHHIA IIPOUCXOANT KOHCTAaTalny (pakTa Hamn4dus KOpHer
W OIpeNesieHNe WX HEKOTOPHIX KOJMYECTBEHHBIX M KAa4eCTBEHHBIX NpH3HaKoB. [losToMy menbio
JTAHHOTO MICCIIEIOBAHUS OBLIO OIpeNieNeHre CTPYKTYPHI M (yHKIMOHATBHOCTH KOPHEH, TOTyYeHHBIX
B KYJIBTYpE in Vvitro ¢ NCIONBb30BaHUEM ABYX MoOJeNeil pu3orenesa: 1) U3 xamwryca 2) U 94eperikoB
JIMCTOBBIX AKCIIAHTOB. Acentudeckue pactenust Arabidopsis thaliana Col-0 momy9anu n3 ceMsH Ha
MOIUGUIMPOBAaHHON muTaTenbHON cpene Mypacure-Ckyra (MC) 06e3 perymsTopoB pocTa.
Kammycorenes unnynuposanu Ha cpene MC, copepxanieit 2,4-J1 1 KWHETHH B KOHLUEHTpauy 1 Mr/a
u 0,05 mr/n, coorBercTBeHHO. DOpMHUpOBaHKME KOPHEH de novo in vitro Ha 4epelikax JHCTOBBIX
SKCIUIAaHTOB M KaJUTyce MHUIMUpoBaiu Ha cpene MC, cogepikarnieid 1/10 yacTh MUHEPAIBHBIX COJIEH,
a Ttaxke cpeme 1/10 MC ¢ moGaBmeHueM WHAONHI-3-MacisHod kuciaotel (MMK) (2,0 mr/m).
HccnenoBanne aHAaTOMHH U yIIBTPACTPYKTYPHI KOPHEH in Vitro IPOBOAMIIHN COTIIACHO OOIIETIPHHATHIM
MetonmaMm. OmpenencHue oOImeH, padoded W HEAEATCIHHOW IOBEPXHOCTH KOPHEBOW CHCTEMBI
BBITOJTHSUTA coracHo metony Cabunmna n KomocoBa B Momudukanmn. B Hamem nccriemoBanun
(dhopMupoBaHre KOpHEH M3 Kammryca ormedann Ha cpeme 1/10 MC ¢ moGasrmennem UMK u 6e3
peryasTopa pocra. Mopdoiorndeckue HCCIeOBaHUS IMOKa3aJld HAIW4YHE Pa3HBIX 10 TOJIIWHE
KOpHEH, IPH 3TOM HMX BETBIECHHE NPU KyJIBTUBHPOBAHUU CBBIIIE 2 HENENb OTMEUEHO Ha Cpese ¢
nobasnerneM VMK. YcraHoBieHO, YTO KOpHH (HOPMHPOBAIHCH de noVvo U3 MEPHUCTEMaTHUYECKUX
ouaroB mo mnepudepun Kamryca. AHATOMHYECKH BBISBICHBI CPOIIEHHBIE MEXIYy COOOW KOpPHH,
MMEIOIINE KOPHEBOM YEXJIMK M POCTOBBIC 30HBI, 4 TAK)KE KOPHH C YKOPOUYEHHOH Mmeprcremoi. Ha
Yepelkax JUCTOBBIX AKCILUIAHTOB, KYJIbTUBUPYeMbIX Ha cpene 1/10 MC, kopHH 00pa30BBIBAIIUCH U3
0YaroB, BOSHHUKABIIHX BCJIEJICTBHE JEICHUS KJIIETOK B 00JacTH MpOBoOJsAIIero mydka. [y naHHOTO
THUTIA KOpPHEH OTMEYEHO OCTOBEPHOE YyBEJHUYEHHE 30HBI MEPHUCTEMBI, B CPaBHEHWH C TaKOBOM
KOpHEH, 00pa30BaHHBIX U3 CEMEHH, IIPH 3TOM JUIA TIEPBBIX HA YPOBHE YIBTPACTPYKTYPHI ITOKa3aHa
nonHast auddepeHnuanus kiaeTok. OTMEYeHo, 9TO KOPHH, IONyYeHHBIE U3 KaJulyca W YepelIKoB
JIMCTOBBIX OKCIJIAHTOB, XapaKTEPHU30BAINCH CHIDKEHHEM TIIpoleHTa paboueil M yBemTHYeHHEM
He/eATeNIbHOW TTOBEPXHOCTH KOPHEBOH cHCTeMBI. T. 0. yCTaHOBIIEHO, YTO KOPHH, MOJyUYCHHbIE W3
KaJuryca, B OOJIbIIEH CTETIeH! XapaKTepPU3yIOTCS U3MEHEHHOH CTPYKTYpOH, U3 YEPEIIKOB JHCTOBBIX
9KCIUIAaHTOB — NMOA00HBI KOPHSM, TIOTy4E€HHBIM 13 ceMsaH. OYHKIMOHAIBHOCTH ITOBEPXHOCTH KOPHEH
in Vitro B IByX MOJIENISIX PU30T€HE3a CHU)KEHA OTHOCUTEIILHO KOPHEW, KOTOpbIe ()OPMHUPOBAIHCH Y
MIPOPOCTKOB.
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Rooting is an important step in clonal plant micropropagation and typically indolyl-3-acetic
acid (IAA) or its analogs are used for this process induction as well as hormone-free culture media
with reduced macro-, and micronutrients. In the overwhelming majority of published works on clonal
micropropagation, the fact of the root presence is stated and some of their quantitative and qualitative
features are determined. Therefore, the objective of the present investigation was to determine the
structure and functionality of roots, obtained in vitro using two models of rhizogenesis: 1) from callus
2) and leaf explant petioles. Aseptic Arabidopsis thaliana Col-0 plants were grown from seeds on
modified Murashige-Skoog nutrient medium (MS) without growth regulators. Callusogenesis was
induced on the modified MS medium containing 2.4-D and kinetin at 1 mg/l and 0.05 mg/l,
respectively. De novo in vitro root formation on leaf explant petioles and callus was initiated on one-
tenth strength MS medium, and on the same medium supplemented with indolyl-3-butyric acid (IBA)
(2 mg/l). An in vitro root anatomy and ultrastructure investigation was carried out according to
generally accepted methods. The determination of the total, active and inactive root surface was
performed according to the Sabinin and Kolosov method with modifications. In our study, the root
formation in vitro from callus was observed on 1/10 MS medium with IBA and without this growth
regulator. Morphological analysis showed the presence of roots of various thicknesses, while their
branching during cultivation for more than 2 weeks was noted on the medium with IBA. According
to histological analysis, roots were formed de novo in vitro from meristematic loci along the periphery
of the callus. Anatomically, fasciated roots with a root cap and root growth zones were determined,
as well as roots with a decreased meristem zone. On the leaf explant petioles cultivated on the 1/10
MS medium, the roots formed from loci that arose during cell division in the vascular bundle, and
had all growth zones. For this type of roots, a reliable increase of the meristem zone was noted, in
comparison with those roots formed from the seed, while at the ultrastructure level, their complete
cell differentiation was shown. It was noted that the roots obtained from the callus and leaf explant
petioles were characterized by a decrease in the percentage of the active root system surface and an
increase in the inactive one. So, it was found that the roots obtained from callus were characterized
by an altered structure, while from the leaf explant petioles were similar to those roots obtained from
seeds. The functionality of roots in vitro was reduced in both investigated models in comparison with
seedlings.
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