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Abstract:

Objective. Conducting experimental studies and analyzing the obtained results to confirm that it is
possible to increase the fertility and viability of sunflower seeds by electrotechnological treatment with
ultraviolet light.

Methods. Experimental studies on the electrotechnological processing of sunflower seeds with
ultraviolet light were carried out in four repetitions in the developed ultraviolet irradiator laboratory stent.

Results. As a result of scientific research conducted in the following years, experimental studies on
electrotechnological processing of sunflower seeds with ultraviolet light were developed. The obtained
results showed that fertility in experiments 5, 8, and 13, viability in experiments 5, 6, and 8, root length in
experiments 5, 6, and 11, and plant body lengths in experiments 5, 9, and 11 had the best indicators
compared to other options. In the process of electrotechnological processing of sunflower seeds using
ultraviolet light, the following parameters and modes were determined: power 30 w, wavelength 253.7 nm,
the distance from the irradiator to the seed 10 cm, and the duration of irradiation 10 minutes.

The conclusion. When sunflower seeds are electrotechnologically treated with ultraviolet light, the
power of irradiation lamps, the wavelength of ultraviolet light, the distance from the irradiator to the seed,
and the duration of irradiation can be controlled. It allows you to irradiate seeds in the proposed method
and get quality seeds.

Keywords: Sunflower seed, ultraviolet light, voltage, viability, wavelength, power, irradiator, bud,
root, viability.

Introduction. It is known that the Materials. To increase the
quality indicators of seeds prepared for | productivity of the sunflower plant, its
planting play an important role in obtaining | seeds are processed by chemical and
a high yield of agricultural crops, including | electrotechnological = methods  before
sunflower, along with other agrotechnical | planting. The increase in seed germination
measures. Because the use of high-quality | and productivity after these treatments is
seeds with similar biological properties, | being studied as a result of scientific
high germination, germination energy, | research and is being used in field
viability and potential yield in laboratory | conditions.
and field conditions is a guarantee of As you know, ultraviolet radiation is
abundant harvest [1-17]. part of the natural solar spectrum. Due to
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its various effects, it has attracted the
attention of doctors, biologists and other
scientists [7, 14].

Today, when agricultural production
is intensifying, rational use of new
innovative solutions is required to increase
crop productivity. These include the control
of physiological processes in plants
through the use of electrical methods and
growth stimulants.

Based on the results of the scientific
studies mentioned above, we conducted
experimental studies on the ultraviolet
radiation of sunflower seeds.

Methods. Experimental studies on
the electrotechnological processing of
sunflower seeds with ultraviolet light were
carried out in four repetitions in the
developed ultraviolet irradiator laboratory
stent.

The results. In the course of the
research, an experimental trial process of
increasing the fertility of sunflower seeds of
the local "Dilbar" variety was carried out by
electrotechnological processing. For each

experiment, 100 seeds were isolated.
"Quartling" method was used in the
process of separating seeds.

During the experiment, 30-watt

ultraviolet lamps with a wavelength of
253.7 nm were used. Because the
ultraviolet light has the following properties
according to the wavelength: A (long wave
315nm - 400 nm) range - aggravation, B
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(medium wave 280nm - 315 nm) range -
neutralization and C (short wave 200nm -
280 nm) range - stress. This has a positive
effect on the development of plants. The
conducted research work was carried out in
the S band of ultraviolet light.

Based on the above-mentioned
studies, studies on determining the optimal
parameters of the effect of ultraviolet light
on sunflower seeds before planting were
carried out in the following order.
Experimental experiments were conducted
on sunflower seeds of the "Dilbar" variety
using ultraviolet radiation. In the
technological process, in order to
determine the optimal electrotechnological
parameters for ultraviolet irradiation of
seeds, they were treated for 5, 10, and 15
minutes, and the distance from the
irradiator to the seed was 5 cm, 10 cm, 15
cm, and 20 cm. After irradiation, the seeds
were placed on wet filter papers, placed in
laboratory glass containers and left in a
dark place with a temperature of 21-23°
[10].

Fertilization of sunflower seeds was
carried out visually and by calculation. In
the first two days, buds began to appear.
After two days, seed germination
stabilized, and on the seventh day, all
viable seeds were detected.

The results of seed germination and
viability under laboratory conditions are
presented in Table 1.
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Figure 1. Graph of the effect of ultraviolet light on plant root and trunk
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Figure 1 shows the graph of the effects of ultraviolet light on plant roots and stems,
showing the best root and stem development in experiment 5 compared to the control

and other experiments.

Table 1
Effects of ultraviolet light processing on germination and viability of sunflower
seeds
© -g c R . . -
2=c T E < 3 5 =~
Ne Variants oS = cc g s 5 2
E o fem S o O
- © (o] o -— -—
G S 3 v 8 -
alls o 3 n x o
= — (0]
L Control - - 94 90 8,45 5,25
1- experience
2 Wave length A=254 nm 5 5 99 93 7,965 5,66
2- experience 8,43 502
3 Wave length A=254 nm 2 10 94 88
3- experience
4 Wave length A=254 nm 5 15 99 94 9,04 6,45
4- experience
S Wave length A=254 nm 1 S 97 93 11,065 7,13
5- experience
6 Wave length A=254 nm 10 10 100 97 1436 8,845
6- experience
7 Wave length A=254 nm 10 15 99 95 13,15 7,32
7- experience
8 Wave length A=254 nm 15 S 95 92 11,03 7,11
8- experience
o Wave length A=254 nm 15 10 100 95 11,87 7,24
9- experience
10 Wave length A=254 nm 15 15 99 94 11,77 7,505
10- experience
12 Wave length A=254 nm 0 S 98.33 90 11,467  6,7667
11- experience
13 Wave length A=254 nm 20 10 95 8833 12,45  7,6667
14 it Al e 20 15 100 9167 10683 7.1

Wave length A=254 nm

The results of the experiments show
that fertility in experiments 5, 8, and 13,
viability in experiments 5, 6, and 8, root
length in experiments 5, 6, and 11, and
plant body length in experiments 5, 9, and
11 were observed to have the best
indicators compared to other options.

Discussions. The analysis of the
results presented in the table shows that
among the experiments carried out in
comparison with the control option, in
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experiment 5, it was observed that the
length of the root increased by 59.1 mm,
and the length of the stem increased by
35.92 mm. Based on this, the following
parameters and modes were determined in
the process of electrotechnological
processing of sunflower seeds using
ultraviolet light: wavelength 253.7 nm,
distance from the irradiator to the seed 10
cm, and duration of irradiation equal to 10
minutes. At these recorded values,
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sunflower seed germination is 100 percent,
viability is 97 percent, root length is 14.36
cm, and plant body length is 8.845 cm.
The conclusion. When sunflower
seeds are electrotechnologically treated
with ultraviolet light, it is possible to control

| ISSN 2181-8622

the power of the irradiation lamps, the
wavelength of the ultraviolet light, the
distance from the irradiator to the seed, and
the duration of irradiation. It allows you to
irradiate seeds in the proposed method and
get quality seeds.

Figure 2. Examples of experiments
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