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The effect of ultraviolet (UV) irradiation on potato tubers before planting is investigated. Experimental studies were conducted on medium-early potato varieties «Utro raneie» and «Rocco» using ultraviolet mercury discharge lamps of low pressure. It was established that in plants with irradiated tubers, which before irradiation at a dose of 120–240 J/m2, early roots were formed and developed. In addition, plants increase vegetative growth and increase yields.
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Formulation of the problem. Optical radiation is widely used in the agro-industrial complex to develop new technologies aimed at increasing the productivity of plant products. One of the directions of the use of optical radiation is pre-sowing treatment of seeds of agricultural crops with ultraviolet radiation.

Studies on the effect of preplant irradiation of plant seeds by ultraviolet radiation on their growth, productivity, infection with fungal and other diseases have started relatively long ago and this problem has not been studied yet sufficiently thoroughly, therefore studies in this area are relevant.

An analysis of the latest research and publications that initiated the solution to the problem. Despite the short period of research on pre-seed treatment of seeds, optical radiation has already produced a sufficiently large number of papers [4, 5, 6, 8, 9, 13, 14, 17, 18].

So in [8] the influence of UV-irradiation of dry carrot seeds on its growth, morphogenesis and the level of content of phytohormones was studied. It has been shown that irradiation of UV-C carrot seeds leads to an acceleration of growth of the ground part of these plants in comparison with control ones. The difference at the end of the vegetation was 57 %. UV-B irradiation also stimulates the growth of the ground part of plants, but to a lesser extent than UV-C, and UV-A virtually no result. Plant productivity also increased during preplant irradiation of the seeds – the average weight of the root crops when irradiated with UV-C was 85.4 g against 68.8 g for control plants. It has also been shown that pre-treatment UV-C treatment has led to an increase in auxin content and a decrease in the content of abscisic acid. Based on these studies, conclusions were made on the effect of UV radiation on the dynamics of leaf formation, growth of carrot roots, as well as on the content and activity of phytohormones.
In [9], the effect of pre-sowing UV irradiation on the content of phytohormones in leaves of horse beans was studied. It is shown that pre-sowing UV irradiation of seeds promotes increase of adaptive properties of plants which grow under extreme conditions.

Of great interest is the use of UV irradiation to stimulate growth and increase plant resistance to external factors and increase the yield of crops.

Treatment of precipitate with bactericidal UV radiation in the region of C not only increases the energy of germination and seed germination [1, 6, 19], but also decontaminates it [17].

Thus, in [6], the positive effect of pre-seed treatment of seeds by UV radiation is noted: the energy of germination and the field similarity of the seed, which provides stable yields of ornamental crops, is increased. In [19], it was shown that irradiation of UV-C from wheat seeds stimulated its germination. The authors [1] conducted laboratory studies of the similarity of wheat seeds after treatment with ultraviolet radiation with different spectral composition. As a source of radiation, xenon lamps were used at the following values ​​of the radiation dose: 24, 48, 72, 96, 120 J/m2. After treatment with UV radiation, the germination energy and field seed germination [1] increases of yields [2, 4, 12, 16] and stress [4, 11] are increased as the effect on the level of peroxidase [10] occurs.
The Forest Institute of the National Academy of Sciences of Belarus (Gomel) has developed a system for presowing treatment of UV-radiation of agricultural and forest seeds. It is argued that pre-sowing seed treatment stimulates the physiological activity of the embryo, increasing its energy, and does not cause a negative effect on the hereditary system. In irradiated seeds, the energy of germination increases by 20–30 %, and the similarity by 15–25 % compared to non-irradiated.

In [17], the authors investigated the effect of bactericidal action of UV radiation on the inhibition of potato tuber scallops. At UV irradiation with doses of 10–15 kJ/m2 inhibition of the spread of the disease decreased by 25–28 %, and the degree of development by 56–62 %.

The effect of UV radiation on potatoes was investigated by the employees of the All-Russian Research Institute of Agricultural Radiology and Agroecology (Obninsk) in the seed potato farm of Clon-Agro LLC, Zhukovsky District, Kaluga Oblast [4]. UV irradiation of potato tubers of various varieties before planting and laying on winter storage was carried out. The results of field tests of UV-setting and irradiation technology showed that the increase in yields for all studied varieties (11 varieties) was 10 to 40 %. At the same time there is a decrease in infestation of tubers with fungal diseases.

The purpose is to investigate the effect of ultraviolet (UV) irradiation of potato tubers before planting on its growth and productivity in climatic conditions of Poltava region.

The task is to determine the effect of pre-exposure UV irradiation on the processes of development and productivity of potatoes.

Materials and methods of research. In this work, experimental studies were carried out on the effect of UV radiation on medium-early potato varieties «Utro raneie» and «Rocco» by ultraviolet radiation of the C range. In studies, ultraviolet mercury discharge lamps of low pressure were used [3, 15]. Characteristics of lamps are presented in table 1.
1. Characteristics of a lamp made of quartz glass Jiangyin Feiyang Instrument Co., Ltd.
	Type of lamp
	Power P, W
	Stream I, mA
	Voltage at lamp U, V
	UV irradiation

at a distance

1 m, W/cm2

	ZW23D15W(Y)-436
	23
	420
	40–55
	62–69


The scheme of the plant for pre-sowing irradiation of potato tubers is shown in picture 1.
[image: image1.png]



Pic. 1. Construction design for UV-radiation of potato tubers:

1 – body of the illuminator; 2 – UV lamp; 3 – the grid
Potatoes in one layer is placed on a grid (3). UV irradiators are installed at the bottom and at a distance of 0,5 m. At times, exposure to irradiation and distance to UV sources can create the required radiation dose.
Research results. The carried out experimental research had to be able to test the reproduction of the results [4].

Experimental studies have found that plants with irradiated tubers accelerated and developed the primary roots. The timing of the analysis of the effects that manifests itself under the action of the UVR was determined for 7 days, since in the tubers without any treatment, the primary roots begin to appear precisely this time period. In the irradiation of potato varieties «Utro raneie» with a dose of 120 J/m2 (Scheme 1), the average length of their roots was 65 % higher than in the control version, and when irradiated with a dose of 240 J/m2 (Scheme 2) – 82 % (Table 2). A similar dynamics was observed in the variety «Rocco» (Table 2).

The experimental data presented show that UV irradiation of potato tubers before planting varieties «Utro raneie» and «Rocco» with doses of 120 and 240 J/m2 stimulates the processes of rhizogenesis, which is confirmed by the results obtained in the paper [7].
2. Influence of the dose of ultraviolet radiation on the processes of rhizogenesis of «Utro raneie» and «Rocco» potato varieties
	A variety of potatoes
	Dose of irradiation, J/m2
	Average root length, after irradiation, mm

	
	
	3 days
	7 days

	Utro raneie
	Checklist
	0
	8.0±1.0

	
	120 (scheme 1)
	4
	13.2±2.0

	
	240 (scheme 2)
	6
	14.6±2.0

	Rocco
	Checklist
	0
	5.0±1.0

	
	120 (scheme 1)
	3
	8.5±2.0

	
	240 (scheme 2)
	4
	9.3±2.0


At irradiation of potato tubers according to scheme 2, that is, with gradual accumulation of radiation dose, no significant changes were observed in comparison with irradiated tubers according to the scheme 1. The differences between control and irradiated samples according to the dynamics of plant height in the studied varieties were different (tables 3, 4).
3. Dynamics of plant height at pre-plant UV irradiation of potato «Utro raneie» variety
	Samples
	Number of days after irradiation

	
	20
	45

	Plant height, mm

	Control
	75.0
	172.1

	Pilot, 120 J/m2
	105.1
	230.6

	Pilot, 240 J/m2
	106.4
	229.7


Further observations revealed that the differences between control plants with irradiated plants became more apparent in the course of their growth. The data in tables 3 and 4 show a difference in the length of plants. The difference between the control and sample plants from irradiated club 20 days was 27.3÷29.0 %, and after 45 days it was 21.2÷25.4 %. The height of the samples according to the scheme 1 and scheme 2 during growth remained the same, significant external differences were found (tables 3, 4).

4. Dynamics of plant height at pre-planting UV irradiation of potato tubers of «Rocco» variety
	Samples
	Number of days after irradiation

	
	20
	45

	Plant height, mm

	Control
	75.0
	172.1

	Pilot, 120 J/m2
	103.2
	215.6

	Pilot, 240 J/m2
	102.5
	212.7


It should also be noted that the vegetative period of plants with irradiated tubers of potatoes was 12–14 days earlier compared with control samples. After harvesting, the average weight of potato tubers was higher in irradiated specimens than in the control variant (Pic. 2), with their number also higher. It has a significant effect on the primary seed potatoes. Increase of crop during UV irradiation of potato tubers before planting was in 2016 – 15 %, and in 2017 – 12 %.
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Pic. 2. The difference in weight between the control samples of potatoes and

UV-irradiated (left – control sample, right – UV-irradiated)
The obtained data are in good agreement with the data [4], where it was concluded that the stimulating effect of UV rays was accompanied by changes in the rate of assimilation, carbohydrate and protein metabolism of plants, which subsequently influenced the increase of the yield.

Conclusion. In plants whose tubers before irrigation were irradiated with a UV-C dose of 120–240 J/m2, vegetative growth increases, yields increase, and the reproduction ratio increases. This effect can be found in practical use in growing potatoes without the use of chemical agents and growth promoters. In addition, this method can be used to accelerate the reproduction of especially valuable and new varieties of potatoes for primary seed production.

In the future, it is planned to conduct research on pre-exposure UV exposure to the development and productivity of other crops.
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