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Camelina sativa is a promising agricultural crop. It is undemanding to growing 

conditions, early ripening, resistant to diseases and pests. This makes it possible to 

grow camelina in different soil and climate zones with minimal production costs and to 

obtain environmentally friendly products [1–3]. 

Camelina seeds contain up to 45 % oil with a high content of oleic, linoleic, 

linolenic fatty acids and a low content of erucic acid, which makes it is suitable for use 

in food. The specific biochemical composition, the presence of antioxidants, vitamins, 

and omega-acids give camelina oil medicinal and dietary properties. It lowers the level 

of cholesterol in the blood, normalizes blood pressure, restores the elasticity of blood 

vessels, regulates lipid metabolism and prevents the occurrence of inflammatory 

processes [4, 5]. 

Camelina oil is used for the production of soap, plastics, paint, biodiesel and 

aviation fuel [3, 6]. Despite the fact that the volume of camelina cultivation is 

increasing in the world, in Ukraine, the area under this crop remains insignificant. The 

main reason for this is insufficient breeding research. It is possible to increase the 

efficiency of the breeding process of the camelina sativa through the use of 

biotechnological methods [7]. The first stage of biotechnological research is the 

creation of a primary culture. One of the main types of plant biomaterials used in vitro 

research is callus tissue. Callus is used directly in work, or as a starting material for the 
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creation of other objects – isolated protoplasts, suspension culture, etc. The process of 

callusogenesis is influenced by many factors, in particular, the composition of the 

nutrient medium and its modification by growth regulators [8–10]. 

The research was conducted in the biotechnological laboratory of the Uman 

National University of Horticulture. As explants, we used segments of seedlings of 

camelina sativa of the Stepovy 1 variety. Nutrient media according to Murasige-Skug, 

Schenck-Hildebrant and Hamborg were modified with growth regulators of auxin (2,4-

dichlorophenoxyacetic acid) and cytokinin (6-benzylaminopurine) in concentrations of 

0.1; 0.5; 1.0; 1.5 mg/l. Cultivation of biomaterial was carried out at a light intensity of 

4 kL, a 16-hour photoperiod, a temperature regime of 20–24 ºС, and a relative 

humidity of 75 %. The duration of the passage was 25–30 days. 

The highest rate of induction of morphogenic callus was noted when the nutrient 

medium was modified with low (0.1%) concentrations of auxin and increased (1.0 %) 

cytokinin. With the specified ratio of growth regulators, 73.4% of camelina explants 

planted on the Murashige-Skoog medium formed morphogenic callus tissue, with the 

use of Schenck-Hildebrandt and Hamborg media – 55.9 and 52.1%, respectively. 

Calluses were moderately watered, white or light green in color, had a loose or semi-

dense consistency with a large number of morphogenically active cells. Increasing the 

concentration of 2,4-D in the substrate inhibited the induction of morphogenic callus. 

The formed microcalli had a white color, a loose or watery structure and a low 

regeneration potential. 

On the basis of variance analysis, it was established that the callusogenesis of 

camelina sativa was significantly influenced by the content and ratio of growth regulators 

in the nutrient medium. The share of influence of the concentration of 2,4-D on the 

proliferation process was the highest and was 65.8 %, the ratio of auxin and cytokinin was 

17.9%. The influence of the composition of the nutrient medium was 5.6 %. Therefore, in 

the process of research, a modified nutrient medium was developed for the induction 

and cultivation of callus tissue of camelina sativa. 
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