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Abstract

The article shows the results of the improvement of meristem survival, its growth characteristics, shoot formation with the combined usage of apical meristems and the preparations such as Ribavirin, salicylic acid, Melafen, the antibiotic Cefotaxime. The research results demonstrate a decrease in the intensity of growth with the presence of sucrose, fructose, and sorbitol in the culture medium. The clarification of the parameters of the preparations application made it possible to increase the duration of nonstop storage of plants up to 8–10 months.


Introduction
The problem of the conservation of plant biodiversity is acute all over the world. Classical methods can no longer cope with this task. The application of advances in biotechnology, in addition to the traditional methods of ex situ and in situ conservation of biodiversity, allows the sustainable management of genetic resources [1–2]. The most important achievement of biotechnology is the possibility of creating an in vitro culture bank for long-term storage of the plant gene pool [3–5].
The biotechnological research in the field of viticulture, which began in 1979–1987, is actively developing today [6–15].
The success of in vitro collection creation largely depends on the efficiency of introducing plant material into sterile culture. Therefore, the improvement of input methods is an important stage in our research. To increase the efficiency of long-term storage of the gene pool, it is necessary to free the plant material from pathogens and quickly multiply it [16]. The combination of cultivation of apical meristems with the chemotherapy makes it is possible to increase the healing effect and the reproductive rate of the healthy plants.
The purpose of the research is to improve the stage of initiation of grape meristems into in vitro culture, taking into account the varietal characteristics of mother plants, to develop ways to reduce the intensity of growth processes for the long-term non-stop storage of valuable grape varieties in the in vitro collection.
Materials and methods
The research methodology meets generally accepted requirements. The place for the experiments is the laboratory of biotechnology of the All-Russian Research Institute of Viticulture and Winemaking named after named after Ya.I. Potapenko.
The method is based on the plant health improvement using the culture of apical meristems with the explant size of 0.1–0.2 mm. The culture of meristems was supplemented with the inclusion of the antiviral preparations Ribavirin (5-30 mg / L), salicylic acid (0.14 mg / L), the growth regulator Melafen (10-5, 10-7, 10-9, 10-11 %.) and antibiotic Cefotaxime (50-300 mg).
To slow down the growth processes at the stage of micro grafting sucrose (5–90 g / L), fructose (5–60 g / L), and sorbitol (5–60, g / L) were added into the solid culture medium.
Results and discussions
The grape varieties Crystal and Platovsky were initiated into in vitro culture, the isolated apical meristems were planted on a culture medium containing Ribavirin, salicylic acid, Cefotaxime, Melafen.
In the Platovskiy variety, a higher survival rate was noted when the preparation Ribavirin and salicylic acid were added to the culture medium, however the development of meristems in these variants was slowed down — the size of the meristems were mainly 1–3 mm. The development of meristems with the use of Melafen, Ribavirin and Cefotaxime occurred at a more intensive pace.
At the stage of proliferation, a higher productive regeneration is clearly visible in the Platovsky variety - 25 shoots compared to the Kristall variety - 14 shoots. There was a noticeable difference in the experimental variants. Most of the shoots were cut off in the Kristall variety in the variants with added Ribavirin and Cefotaxime, and as well in the Platovskiy variety in the variants with the combined use of Ribavirin with salicylic acid and Cefotaxime.
The growth regulator Melafen (10-7 and 10-11) and the antibiotic Cefotaxime at a concentration of 200 mg / l (Table 1) had a positive effect on the passage of the stage of initiation the meristems of the North Saperavi variety and their transition to the stage of proliferation.
The research of the initiation stage was continued on the varieties Tsvetochniy and Present. The experience with the Tsvetochnyi variety was characterized by a high survival rate of meristems up to 90%. The survival rate in the experiment on the Present variety was up to 84.5%. The experiment showed that the antiviral drug Ribavirin does not have a negative effect on the development of meristems at a concentration of 5–30 mg / L, since their intensive growth was noted. The total number of developed meristems (84.5%) and the higher number of the largest meristems more than 3 mm in size were noted at a concentration of 10.0 mg / l. In this variant, a larger number of shoots were cut at the stage of proliferation. The concentration of 40 mg / L turned out to be toxic for the meristems and led to their complete death.
For the recovering from phytomycoplasma infection, the conclusion of the antibiotic Cefotaxime into the culture medium was studied. The preparations did not have a clear effect on the preservation of the meristems; however, it had a clear stimulating effect on the new shoots, especially in the variant with a concentration of 200 mg / l.
In the Cabernet-Sauvignon variety, the addition of the growth regulator Melafen to the medium culture improved the formation of shoots (Table 2).
In the control variant the single shoots were formed. The best result was noted at a concentration of 10-7 and especially 10-9. Thus, the growth regulator Melafen should be used to induce shoot formation.
The second part of our work was finding ways to slow growth for medium-term storage. To keep plants in a slowly growing collection, the initiation of sucrose into the culture medium in the concentration range of 10–90 g / L was studied [17]. The research have shown that in the cultivating grape varieties (Sibirkovy, Kukanovsky, Kosorotovsky, Tsimlyansky Cherny (clone 2-3), Varyushkin, Rupestris du Lot, Vierul) on the culture medium with the increased sucrose concentrations (70-90 g / l) the decrease in the growth rate was clearly manifested .
In addition to the high concentrations of sucrose in the culture media, we also have included minimum concentrationsof sucrose -5.0 and 10.0 g/l. In cultivated varieties under these conditions for 7 months, the decrease in growth processes was noted. During the study period, eight plants from the variant with a sucrose concentration of 5.0 g / l, 7 plants from the variant with 20.0 g / l and 11 plants from the variant with a concentration of 60.0 g / l retained their viability.
We studied fructose as an alternative food source as the more efficient analog of sucrose. Studies have found that the initiation of fructose into the culture medium affects rhizogenesis and can stimulate or inhibit this process, and the growth and growth rate of shoots. Inhibition of shoot growth was noted after 3 months of cultivation. It was the most pronounced at the fructose concentrations of 20.0; 40.0 and 60.0 g / l. At the concentrations of 5.0 and 10.0 g / l, shoot growth approached the control. In the variant with a fructose concentration of 20.0 g / l, the most developed rhizogenic zone and inhibition of plant growth were revealed.
One of the well-known osmotics is sorbitol. It has been proven that the long-term nonstop cultivation of the grape plants of the Agat Donskoy and Vostorg varieties was possible with the addition of sorbitol to the culture medium at a concentration of 5–10 g / l [18].
Moreover, plants were better preserved in a solid culture medium in the light, the decrease in growth processes was more significant in the liquid culture medium. During the cultivation in the dark, the growth of plants was inhibited, but along with this, there was large amount of death plants. Studies on plants of the Cabernet Sauvignon variety were carried out on a solid culture medium in the range of sorbitol concentrations 5–60.0 g/l. Starting from the fifth month of cultivation, the increase in plant growth was noted at a concentration of 5 g/l and, especially at 7.5 g/l. In variants with a concentration of 10, 30 and 60 g/l, the decrease in growth processes was observed during the entire cultivation period. The minimum plant length was recorded in the variant with the highest sorbitol concentration –60 g/l.
Table 1.
The introduction of meristems of the Saperavi severny variety into the culture

Table 2.
The shoot formation with the various concentrations of Melafen, 2019

Conclusion
For optimization of the initiation stage, we recommend to combine the apical meristems 0.1–0.2 mm in size with using Ribavirin (5.0–10.0 mg / L), antibiotic Cefotaxime (200.0 mg / L), and growth regulator Melafen (10-7-10-9).
The varieties such as Platovskiy and Present were the most responsive to Ribavirin; on Cefotaxim Crystal, North Saperavi, and Tsvetochniy; to Melafen Cabernet Sauvignon and North Saperavi.
On the nutrient medium with a high (60.0 g / l) and low (5–10 g) sucrose content, it was possible to store plants directly for up to 270 days. Revealed inhibition of growth processes at the concentrations of sorbitol in the culture medium of 10-60.0 g/l and stimulation at the minimum concentration of the drug: 5.0-7.5 g / l. At fructose concentrations of 20.0; 40.0 and 60.0 g / l. the inhibition of shoot growth was observed. The use of sorbitol and fructose contributed to the extension of non-stop storage of grape plants up to 8-10 months.
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      Table 1. 

      The introduction of meristems of the Saperavi severny variety into the culture

      
        


	Variants
	Characteristics of the state of meristems, pieces
	Stayed at the initiation stage, pcs.
	Transferred to proliferation stage, pcs.



	absence of development and death
	Small size up to 1 mm
	Average size 1-3 mm
	Large size more than 3 mm
	weak linear growth
	rosette of leaves





	Control
	–
	4
	7
	3
	–
	–
	3
	–



	Cefotaxime 50
	2
	3
	5
	4
	–
	–
	2
	–



	Cefotaxime 100
	3
	5
	3
	3
	–
	–
	2
	1



	Cefotaxime 200
	–
	3
	7
	4
	–
	–
	4
	3



	Melaphen 10-7
	–
	–
	5
	6
	3
	–
	7
	7



	Melaphen 10-11
	1
	–
	7
	3
	2
	1
	2
	5





      

    

  
    
      Table 2. 

      The shoot formation with the various concentrations of Melafen, 2019

      
        


	Variants
	Formed shoots (pcs.) in the process of proliferation



	14.08
	03.09
	16.10
	19.12
	total





	control
	–
	1
	–
	1
	2



	10-5
	5
	–
	–
	5
	10



	10-7
	10
	3
	–
	14
	27



	10-9
	–
	11
	9
	15
	35



	10-11
	–
	–
	–
	–
	–



	Total per passage
	15
	15
	9
	35
	74
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