Oe3meunnu Bpokai 3eneHoi macu 26,4 — 28,6 T/ra, cyxoi pedoBunu 6,54 — 7,60 1/ra. HaliBummuii
Bpoxai 3eneHoi macu 3a6e3meunB Ne 1904 — 28,5 1/ra i Ne 1908 — 28,6 1/ra Bonun nepeBuimuiu
cragaapt Ha 0,2 — 2,6 T/ra.

3a BpO’KaeM CyxOi pEUYOBHHH, y CEPEIHbOMY 3a TPU POKHU KOPUCTYyBaHHS HAWKpaIIUil MTOKa3-
HuK ckiaB Ne 1908 —7,60 1/ra i Ne1697 — 7,36 T/ra, mo Bumie ctanaapty BiamosigHo Ha 0,94 1 0,43
T/ra. 3a MOKa3HUKOM HAcCiHHEBOI MmpoxykTuBHOCTI Bumimmmucs Ne 1903 — 0,248 1/ra i Ne 1904 —
0,243 1/ra.

Ham Bimomo, 110 BaKJIMBOIO OCOOJIMBICTIO CENEKIIWHOT pOOOTH € TeHeTHYHA 1 METOJIUYHA
CIPSIMOBAHICTh Ha MOETAaHe HallapyBaHHS MPOAYKTUBHOCTI Ta aJalTUBHOIO MOTEHLIATy POCIHH.
Haiixpari 3a BpoxalHICTIO 1 SIKICTIO COPTH, SKi BUALUTWINCH Y IOMY PO3CAJHUKY, a came Ne 1904,
No 1908, Ne 1697, Ne 1903 OyayTh 3airydeHi HAMU IS TTOJANIBIIIOTO CEJCKIIMHOTO MPOIIECY.
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RESULTS OF THE CELL BREEDING OF THE
CAMELINA SATIVA ON RESISTANCE TO SALT AND OSMOTIC STRESS

The purpose of our work was to create a source material of camelina sativa that is resistant to salinity and
osmotic stress using biotechnological methods. In the course of the research, a cell selection scheme was developed
using sodium chloride as a selective factor.

Somaclonal lines have been identified that have a high resistance to stress factors and a complex of valuable
biological and economically valuable traits.

Key words: camelina sativa, osmotic and salt stress, cell selection, sodium chloride.

Global climatic changes are the main problems of modern agriculture. High temperatures and a
lack of rainfall lead to a reduction in arable land. In Ukraine, about 1.7 million hectares of saline soils
and more than 60 % of the territory is in conditions of unstable and insufficient moisture. Effective plant
growing in such regions is possible only when using drought, salt and heat-resistant varieties and
hybrids of agricultural crops [1].

One of these crops is camelina sativa. Unpretentiousness to growing conditions, a short growing
season, high resistance to diseases and pests make it possible to grow it in various soil and climatic
conditions. Camelina sativa has a high (about 45 %) oil content in the seeds. Thanks to a balanced
complex of natural antioxidants and biologically active substances, it has healing and dietary properties.
Camelina oil is used for technical purposes for the production of varnishes, paints, soaps, and plastics. It
is a valuable raw material for the production of biodiesel and aviation fuel [2].

An increase in economic indicators and an increase in the production of cultural products is
possible due to the introduction of highly productive varieties of camelina sativa, resistant to negative
environmental factors, into production. Biotechnological methods are used to intensify the selection
process of agricultural crops. The use of in vitro culture makes it possible to accurately investigate the
effect of a stress factor on the body, control the physical and trophic parameters of material growth, and
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simulate the effect of a selective agent on a biological object. This is difficult to achieve when working
with intact plants [3].

The aim of our work was to create a source material of camelina sativa that is resistant to salinity
and osmotic stress using cell selection.

The research was carried out in the biotechnological laboratory and at the experimental sites of
the Department of Genetics, Plant Breeding and Biotechnology of the Uman National University of
Horticulture. Sodium chloride was used as a selective agent. The initial material used was the callus
tissue of the arctic milk cap, induced from the apical meristem of the cultivars Stepovyi 1, Peremoha,
Yevro 12 and Klondike. As a result of the research, the optimal concentration of the selective agent for
in vitro selection for salt tolerance was established. Differences in the level of resistance of the selected
genotypes were noted.

For callus tissue of varieties Klondike, Yevro 12 and Stepovyi 1, the salt tolerance limit is the NaCl
concentration of 1.25 %, while the survival rate of the explants was 2.3, 3.3, and 13.0 %, respectively. The
most salt-tolerant was the callus of the Peremoha variety. At 1.25 % salt concentration in the nutrient
medium, 18.2 % of microcalli retained their viability indices, and at 1.5 % concentration — 1.6 %.

In the process of stepwise cell selection, it was found that a gradual increase in the concentration
of the stress factor per callus biomass makes it possible to isolate culture lines resistant to 1.5 % NaCl
concentration.

One of the most difficult stages of cell selection is the induction of morphogenesis of the selected
cell lines and the production of regenerant plants. Upon induction of regeneration processes without a
selective factor, 65.7 % of cell lines retained the ability to morphogenesis. The presence of sodium
chloride in the culture substrate reduced the amount of morphogenically active biomaterials to 56.6 %,
while a decrease in the morphogenic activity of microcalli by 31.6 % was recorded. On average, for
genotypes in the control variant, 1.9 microclones were formed from one microcallus, and in the presence
of sodium chloride — 1.3. In total, 381 regenerants were obtained from the callus lines of camelina
sativa, which were characterized by a high level of salt tolerance, of which 60.1 % — on regeneration
media in the presence of a selective factor.

In in vitro selection, stress resistance is not always maintained at the level of the whole plant. This
phenomenon occurs as a result of the so-called «physiological addiction» or «cross feeding» of cells [4].
Therefore, in order to isolate resistant genotypes, a mandatory step in cell selection is the repeated cultivation
of regenerant plants on media with the maximum allowable concentration of the selective factor.

As a result of retesting, 224 plant lines of camelina sativa were identified, which retained
resistance to the selective factor during the transition from the cellular level to the level of an intact
plant, which amounted to 58.8 % of the samples obtained. With plant materials induced on control
regeneration media (without a selective factor), the survival rate was 41.5 %, and those obtained in the
presence of NaCl — 84.9 %. The selected somaclonal lines of camelina sativa after microclonal
reproduction were transferred into open ground to assess the created genotypes for a complex of
biological and economically valuable traits.

The created genotypes were characterized by individual morphological parameters and differed
from the original explant donor varieties. On average, over the years of research (2017-2020),
depending on the genotype, the branching of plants was 5.4-12.8 branches. On the plant, 81.7—
61.4 pods were formed, 8.2—-14.0 seeds were formed in one pod, the weight of 1000 seeds varied in the
range of 0.9-1.4 g. Seed productivity of plants of somaclonal lines, depending on the genotype and
weather conditions, varied from 0.8 to 2.3 g. The highest productivity was noted in lines C-87-7, C-121-
2, T1-46-5, 11-248-8 and I1-646-3. The selected genotypes can be used as a starting material for the
creation of highly productive varieties of camelina sativa resistant to negative environmental factors.
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