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standard and studied varieties was 5.9 and 5.5–7.3 thousand m2/ha, respectively. In 

the following 2014, the leaf area indicator was higher than in 2013 by 51–60%. 

The increase in leaf area in durum winter wheat in 2014 is due to the formation of 

a higher number of stems compared to 2013. 

Photosynthetic parameters of durum winter wheat plantings have features. 

The number of leaves on one stem changed the least depending on the year of 

study, as the variation coefficient was insignificant (V = 1.7–3.6%). The length and 

width of durum wheat leaf varied in a wide range - V = 3.7–53.0%. In the more 

favourable 2014, the leaf surface area was 40.1–71.0 thousand m2/ha in the earing 

stage, and in the less favourable – 15.9–29.0 thousand m2/ha in the earing and milk 

stages of grain depending on the variety. The area of apical leaves varies from 5.7–

7.3 to 8.8–14.2 thousand m2/ha depending on the weather conditions of the 

growing season. 
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Root chicory is a valuable agricultural crop of versatile use. Its roots contain 

18–20 % inulin, about 2–3 % fructose, tannins, organic acids, protein, pectin, 

vitamins, resins [1, 2]. 

Chicory raw materials are mainly used to obtain coffee chicory products. 

Chicory drinks have antimicrobial and astringent properties and have a positive 

effect on the nervous, cardiovascular and digestive systems. From the inulin of 

chicory roots, fructose-glucose syrups are obtained, which are used in the food, 

canning and confectionery industries and are a dietary food product for people with 

diabetes [3, 4]. 

Now, the use of chicory for energy purposes is promising. The yield of 

ethanol from one centner of root crops is about 10 liters. In terms of total energy 

output per unit area, chicory significantly exceeds wheat and barley and comes 
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close to corn and sugar beets [5, 6]. 

Despite the value of chicory, the volumes of its production in Ukraine are 

insignificant. The lack of plastic, high-yielding, resistant to adverse environmental 

factors varieties is the main reason for the insignificant distribution of chicory. The 

use of in vitro culture makes it possible to quickly and efficiently create a source 

material of chicory that is resistant to adverse environmental factors [7]. 

Callus tissue is one of the main materials used in in vitro research. A 

necessary condition for effective work at the cellular level is the development of a 

sufficient amount of callus biomass with high morphogenic indicators. The 

morphogenic potential of callus tissue is influenced by a number of factors: the 

genotype of the original plant, the composition of the nutrient medium, the content 

and ratio of growth regulators in the substrate, the conditions and duration of 

cultivation [8, 9]. 

The aim of our research was to establish optimal conditions for the induction 

of callus tissue morphogenesis of root chicory. 

Experiments were conducted in the biotechnology laboratory of the Uman 

National University of Horticulture. Callus tissue obtained from explants of 

varieties Umansky 97 and Umansky 99 served as the starting material. 

Morphogenic callus was planted on modified nutrient medium to the prescriptions 

of Murasige-Skug, Hamborg and Schenck-Hildebrandt, which were modified with 

different concentrations of 2,4-dichlorophenoxyacetic acid and 6-

benzylaminopurine. 

The biomaterial was cultivated at a light intensity of 2 klx, a 16-hour 

photoperiod, a temperature regime of 20–24 0C, a relative air humidity of 75 %. 

The duration of each passage was 30–35 days. 

As a result of the conducted experiments, it was established that there is no 

significant difference between the varieties in terms of the intensity of 

morphogenesis. The regeneration activity is most dependent on the concentration 

of growth regulators in the nutrient medium. The absence of 2,4-D and high 

concentrations of 6-BAP contribute to active morphogenesis. The most active 

process of morphogenesis was observed at a concentration in the nutrient medium 

of 1.0 mg/l 6-BAP. the time of microcalli, on which the formation of regenerants 

was noted, depended on the composition of the nutrient medium and was 48–87 %. 

An increase in the content of 6-BAP to 1.5 % and the presence of 2,4-D sharply 

suppressed the regeneration indicators. 

With the use of Hamborg and Schenck-Hildebrandt nutrient medium, this 

indicator was lower by 30–48 % compared to the Murasige-Skoog medium. 

Therefore, the optimal substrate for inducing the morphogenesis of root 

chicory callus biomass is the modified Murashige-Skoog nutrient medium 

supplemented with cytokinins. 
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Рижій ярий, завдяки біологічним особливостям, здатен забезпечувати 

високі і сталі врожаї в різних ґрунтово-кліматичних умовах. Невибагливість 

до умов вирощування, короткий період вегетації, стійкість до хвороб та 

шкідників дають можливість отримувати продукцію з низькими матеріально-

технічними затратами [1].  

Насіння рижію містить 40–45 % олії. Завдяки специфічному 

біохімічному складу вона має лікувальні та дієтичні властивості [2]. 

Олія рижію широко використовується в технічних цілях – для 

виготовлення лаків, фарб, оліфи, мастила, пластмаси, гуми, в металургійній 

та текстильній промисловостях. Висока технологічність рижієвої олії робить 

її цінною сировиною для виробництва біодизеля та авіаційного палива [3]. 

Важливе значення у підвищенні продуктивності сільськогосподарських 

культур має якість насіннєвого матеріалу. Фізичні параметри насіння 

(натура, виповненість, вирівняність, форма, абсолютна маса насіння) в 
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