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Cell selection is a reliable method for obtaining plant forms with genetic changes. Global
environment deterioration and enlarged deficit of stress tolerant genotypes call for new
ideas and approaches. The idea of using heavy metal ions in cell selection for obtaining
variants tolerant to abiotic stresses was created. Heavy metal ions (HMI), a large number
of toxicants, are divided into two categories. The first group joints physiological ions. The
second one consists of ions, toxic at trace concentrations. They are: Pb%*, Ba**, Cd?", etc. it
is known that barium (Ba®") ions disturb cell K transport. At the same time the
disturbance of K*/Na* ratio is the pathologic result of the salinity. Cadmium (Cd*") ions
inflict plant water status. So we used those cations for obtaining osmotic stress tolerant
variants via cell selection. Selective systems with lethal for wild type cell cultures doses of
Ba*"or Cd*" cations were elaborated. Suspension cell cultures were plated between two
layers of selective media in Petri dishes. After 30-35 days of cultivation the growth of
single cells started. The appearance frequency was 10°°. lon-resistant cell proliferated and
formed certain resistant cell lines. After several (2-4) passages under initial stress
conditions calli biomass were divided and transferred to fresh media of different
compositions. They are: standard nutritional media (normal conditions); media with the
addition of HMI (stress I, mineral); media with the addition of sea water salts or mannitol
(stress I, osmotic). All stress-formed ingredients were added at lethal for ordinary cultures
doses. Several resistant cell lines of tobacco, soybean, wheat, maize were selected. Those
lines challenged any abiotic stress. The media rotations were arbitrary. Cell selection with
HMI is the advanced method for obtaining plants with combined tolerance to abiotic
stresses.
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The culture of plant cells and tissues plays a significant role in studying the morphogenesis
pathways, since the widest range of plant morphogenetic potential appears in vitro. A
complex of endogenous and exogenous factors determines the program of morphogenesis,
among which temperature is one of the most important. For winter wheat, the period of
prolonged exposure of low positive temperature (vernalization) is required for transition to
generative development, i.e. full realization of morphogenesis. The effect of low-
temperature exposure on callus culture of winter wheat, perhaps, will also stimulate the
pathways of morphogenesis in vitro. The aim of the study was to investigate the effect of
positive low-temperature exposure (15 and 30 days) on the morphogenetic reactions of
callus culture of three winter wheat varieties - Doridna, Statna and Astet. After low-
temperature exposure, the calli were transferred to the regeneration medium MC,
supplemented with 3 mg/l BAP and 0,5 mg/l NAA. Calli had been being cultured on the
light intensity of 2-3 kL for 4 weeks. According to the results, all investigated variants of
winter wheat varieties exhibited morphogenetic reactions, however in varying degrees.
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Callus of Doridna was light brown, friable, watered, with green roots; Statna and Astet -
matte, white and yellow, with green chlorophyllous areas and roots, friable and watered.
Organogenesis was manifested by the formation of meristematic zones and intensive
rhizogenesis. While the formation of roots was more intense than gemogenesis in all
varieties irrespective of temperature conditions. Chlorophyllogenesis was manifested in
different ways: the formation of green meristematic zones, green roots (abnormal path of
development) and general greening of callus tissue (formation of mixotrophic callus). In all
experiment variants subjected to + 4° C temperature for both 15 and 30 days, the increase
of frequency of meristematic zones formation was observed. However, the increase of
number of those zones per callus was found only in Statna. The maximum intensity of
gemogenesis was shown for Astet, the minimum - Doridna. In general, low-temperature
exposure, regardless of duration, stimulated morphogenetic reactions of calli of the winter
wheat varieties.

IMpoayxkruBHOCTH Bomopocau Haematococcus pluvialis, conepsxanue B Hei
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Itamm IBCE H-17 Bomopocin Haematococcus pluvialis w3 kommekiun MHCTHTYTA
O6uodpusuku u kiaerouHoi nmwkenepun HAH benapycu Obi1 n3ydeH Ha npeaMeT HHAYKLIUH
HaKOIUICHHS B KJIETKAaX KETO-KapOTHHOWJA AaCTaKCAHTHHA B YCIOBUSX H30BITOYHOTO
3acoJIeHus] TUTaTenbHoi cpexsl 25, 50, 100 200 u 300 MM NaCl. TlapasiensHo
oueHuBaay npoaykTuBHocTh H. pluvialis mo nokasarensm cyxoil Guomaccel u Oenka,
conmepkanus porocunreTnueckux marmentoB 1 ADOK. NaCl B xounentpanumsx 25, 50 u
100 MM cTHUMyIMpOBaJl HAKOIUICHHE CyXOi OMOMAacchl BOZOPOCIH B TeUeHHE 12-M CYTOK
BBIpAIIUBAaHUA B cpeJHEM B 1,3 pasa mo cpaBHeHHIO ¢ KoHTponeM. ComeprkaHue Oelka B
pacuere Ha Cyxyro OMOMacCy CHIXKAIOCh M COCTaBIAIO B cpequeM 70% OT KOHTpOJIA Ha
7-e CyTKM KyIbTUBHpOBaHHs HpH ucnonbzoBanuu 50-300 MM comu u 55% — Ha 12-e
cyTku st KoHneHTpauuit comu 100-300 MM. Yepes 7 cyToOK BhIpaniuBaHUs Ha pacTBOpax
NaCl ymeHnpmianocs u o01iee KOJIM4ecTBO (POTOCHHTETHUECKUX TIMTMEHTOB — XJIOpOhHLIa
a u b, a Takke KapOTHHOUIOB — HCOKCAHTHHA, BHOJAKCAHTHHA, JIOTCHHA U [-KapOTHHA.
Xopoduit b okasascs 6osee YCTOHYMBBIM K 3aCOJICHHUIO [0 CPABHEHHUIO C XJIOPODHILIOM
a. HaubGomee cumbHO mox BoszeiictBueM NaCl cumxancs yposeHs [-kapoTHHa.
CrpeccoBble ycioBusi, co3maBaemble NaCl, mpuBenu k renepammu A®K. Tak, yepes
7 cyTok KynsTHBHpOBaHuA obmiee coxepkanne ADK B Bapuante «NaCl-100» B 1,7 pasa
IIPEBBILIATO TAKOBOE B KOHTpoJsie ¥ B 3,0 pa3a Bblllle KOHTPOJISI B 12-CyTOUHOMH KyJIbType.
OtmeueHo cymecTBenHoe monoxurenbHoe pausane NaCl Ha conepikaHie acTakCaHTHHA.
MakcumanbHsli 3¢ dexr Habroganu npu ucnoissoBanun 100 MM NaCl. Yepes 7 cyrok
KyJIbTUBHPOBAHMS CO/ICP)KAHUE ACTAKCAHTHHA MPEBBILIANO KOHTPOJbHBIE IOKA3aTelnu B
2,8 paza, a uepe3 12 — B 20,5 pa3. KomuyecTBo KIE€TOK BOLOpOCIH uepe3 7 CYTOK
BeIpamuBanus B Bapuante «NaCl-100» ymensinanocs B cpenneM Ha 33%, B TO BpeMst Kak
JMaMeTp KJIEeTOK Bo3pacTan Ha 29%.

57 This document has been
() edited with Infix PDF €ditor
- free for non-commercial use.

To remove this notice, visit:
wwuw.iceni.com/unlock.htm


http://www.iceni.com/unlock.htm

