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Abstract: The composition of nutrient media intended for the formation of morphogenic callus in 

tissue culture is a key element of the intermediate link in the production of plants in vitro. The six 

potato varieties of the Ukrainian breeding of different ripeness groups: early-ripening, medium-

early, medium-ripening were used as the research object. Fragments of the apical meristem of plant 

organs were selected for the introduction of in vitro in the culture.Parts of stems with axillary buds 

were used to produce callus tissue. The Murashige and Skoog media (Murashige and Skoog, 1962) 

with sucrose content modifications of 30 and 60% were used to induce callus genesis and growth of 

the resulting callus. The control version of the medium contained 10% sucrose. The resulting mate-

rial was planted in the open ground on the experimental plots of Sumy National Agrarian Univer-

sity. The results of the studies indicate a generally positive, but uneven effect on the rooting nature 

of test tube plants of the varieties used. Individual variants of potato cultivars of different ripeness 

groups grown on a medium of both 10 and 30% and 60% sucrose content are considered to be prom-

ising for further reproduction and use in the breeding process. 

Keywords: nutrient medium; in vitro; potato cultivars (varieties), sucrose content; meristem; plant 

engraftment 

 

1. Introduction 

Recently, the main condition for effective potato growing is the creation of a scientif-

ically based seed production system, since without high-quality planting material, it is 

practically impossible to obtain stable yields of commercial products. 

Significant difficulties arise out of the implementation of breeding programs for the 

creation of varieties. Firstly, there is a need to use improved source material (without 

pathogenic infections). Secondly, it is expedient to preserve a healthy state of plants in the 

process of subsequent reproduction, and thirdly, to ensure a maximum reduction in the 

reproduction period of the source material. 

Despite a significant amount of research in this area, the results are scattered and 

often of a contradictory nature. A seed production system, which is based on the use of 
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active methods of recovery, namely the apical meristem method (tissue culture method), 

has been developed, and is applied nowadays [1–4]. 

It is the potato plants obtained from fragments of the apical meristem that not only 

increase productivity and quality indicators [5], but also underlie the fight against viral 

diseases [6,7], since viruses do not have the ability to penetrate the apical meristem. In the 

mid-50 s of the last century, the French G. M. Morel and C. Martin [8] obtained potato 

plants from the apical meristem with a size of 100–200 MK, free from viruses X and A. In 

the 70 s, dozens of varieties were improved and introduced into the seed production pro-

cess in different countries [9,10], including in Ukraine [11] using this method. 

Currently, the issue on finding optimal ways to propagate improved plants and ob-

tain a sufficient amount of high-quality seed material remains in abeyance. This task is 

most efficiently solved by methods of accelerated plant reproduction in vitro, thanks to 

which several thousand can be obtained from one plant in a short period of time. A great 

advantage of this method is the ability to quickly develop the required amount of seed 

material of newly created, adapted or improved varieties and thereby ensure their timely 

introduction into the seed production system. In the practical work microclonal reproduc-

tion is carried out through propagation by cutting of plants in artificial conditions in a 

nutrient medium [8–10,12]. 

The influence of various factors on in vitro morphogenesis in many potato cultivars 

has been studied by a number of authors [13–17]. Scientific works are mainly devoted to 

solving and studying certain methodological issues. However, for almost each cultivar, it 

is necessary to select individual conditions for in vitro morphogenesis. 

The composition of nutrient media used for the formation of morphogenic callus in 

tissue culture, as an intermediate link in the production of plants in vitro, does not lose its 

relevance. Therefore, the problem of the influence of the composition of nutrient media, 

in particular sugar, on the rooting and engraftment of planting material of test-tube potato 

plants ex vitro is extremely important. The solution of this problem has been the basis for 

conducting our research. 

2. Materials and Methods 

The research was carried out in 2020-2021 in the educational and scientific laboratory 

of in vitro biotechnological research of Sumy National Agrarian University, taking into 

account all the requirements of the research methodology (Dospekhov; “Methodological 

Recommendations for Conducting Research with Potatoes” [18,19]. The experiment was 

performed with the use of the six potato cultivars of different ripeness: early-ripening—

Riviera (Netherlands), Kiranda (China), medium-early—Pliushka (Ukraine), Studentska 

(Ukraine), medium-ripening—Hrenada (Ukraine), Kniahunia (Ukraine), and fragments 

of the apical meristem of plant organs were selected for the introduction of in vitro in the 

culture. 

To obtain the initial seed material improved by the biotechnological method, the 

method of thermo-chemotherapy was used in combination with the culture of apical me-

ristems according to the “Methodological Recommendations for Conducting Research 

with Potatoes” [19], the methodological recommendations “Optimization of the Processes 

of Improvement, Reproduction and Protection of Seed Potatoes from Viral Infection” [20] 

and “Use of Biotechnological Methods and Techniques in Modern Potato Seed Production” 

[21]; the propagation of the initial seed material obtained using the biotechnological 

method was carried out in the Murashige and Skoog (MS) nutrient medium (Murashige 

and Skoog, 1962) with a sugar content of 10%. Cuttings were transplanted to a nutrient 

medium with a sugar content of 10%, 30% and 60%. The grown test-tube plants were 

planted out in a soil mixture in a greenhouse. The first accounting was carried out on the 

10th day to determine the percentage of rooted plants of the crop. The second accounting 

was carried out to determine the adaptation of Solanum tuberosum L. plants on the 40th 

day (or on the 10th after planting out in the field). 
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3. Results 

The results of the research indicate a different nature of callus genesis and soil adap-

tation of test-tube plants of potato cultivars of different ripeness groups, depending on 

the concentration of sucrose in the nutrient medium (Figure 1). 

 

Figure 1. Callus genesis and soil-adaptation of test-tube plants of potato cultivars of different ripeness groups. 

4. Discussion 

The highest percentage of rooted plants is observed in a medium with 10% and 30% 

sucrose content; higher sugar concentrations have negatively affected the rooting of test-

tube plants. But the reaction of the varieties themselves (depending on the ripeness group) 

to the increase in sucrose content is not the same. Thus, early-ripening varieties (Riviera 

and Kiranda) take root best at a sugar concentration of 30%, and the nature of rooting at 

high and low concentrations is slightly lower, but almost the same. In the group of me-

dium-early varieties, which includes Pliushka and Studentska, the largest number of 

plants also takes root at a sucrose concentration in the nutrient medium of 30%, and an 

increase in the concentration has negatively affected rooting. The rooting of plants of the 

middle ripeness group (Hrenada and Kniahunia) occurs best at a sucrose concentration of 

10%, and an inversely proportional relationship is found (Figure 1). 

The adaptation of test-tube plants after being replanted in the ground is also quite 

peculiar. For example, in varieties of the early ripeness group, it is the same, and the effect 

of sucrose concentration is not noticed. In varieties of the medium-early ripeness group, 

adaptation occurs best after growing them in the medium with the 30% sucrose content, 

and the worst—in the medium with high sugar content. The adaptation of potato varieties 

of the medium-ripening group is best after growing them in the medium with minimum 

sucrose content, while increasing its concentration proportionally reduces the number of 

adapted plants 

5. Conclusions 

We have found that the effect of sucrose concentration in the nutrient medium on the 

rooting and adaptation of potato varieties is quite uneven, while there are differences in 

ripeness groups. Early and medium-early varieties take root better in the medium with 

the sugar content of 30%, and medium-ripening varieties react negatively to an increase 
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in sucrose content. Thus, in the breeding work, during microclonal reproduction of pota-

toes, it is worth paying attention not only to the composition of the nutrient medium, but 

also to the ripeness group of the variety. Thus, it is most advisable to use nutrient media 

with the sucrose content of 10 and 30 percent in microclonal potato propagation, which is 

also confirmed by the nature of plant adaptation in the open ground. 
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