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Abstract. The paper considers measures to combat diseases spread by nematode viruses that
infect the root system of tomatoes and cucumbers grown in closed ground and sown areas of the
Republic of Uzbekistan, by installing electrical impulse discharges. The use of electropulse
treatment is discussed, which does not affect the cost of harvesting, i.e. this technology does not
have the results of dangerous consequences, but on the contrary, that the method of electropulse
treatment effectively fights against carriers of the disease with worms. The results of
experimental studies of the treatment of pathogenic plants with electropulse current discharge
are analyzed, recommendations for the use of this technology are given.

1. Introduction

The yield of crops is estimated by the amount of products produced on the sown areas. The increase in
yield depends on the bonito of the land, the correct selection and placement of existing varieties and
species of plants that are immune to natural influences and diseases, the creation and cultivation of new
hybrid plant cell cultures, the development and implementation of new advanced technological
techniques.

There are a number of objective and subjective measures to implement this growth; The eradication
of weeds and the diseases they spread is one of them. According to experts, cultivated plants are
currently seriously damaged by weeds and pathogens that live on these weeds and spread diseases.
Therefore, at present, one of the urgent problems of crop production is, first of all, the clearing of crop
areas from weeds and the diseases they spread.

The main purpose of the complex of technical measures carried out on sown areas with the help of
advanced equipment and technical means is the timely processing of sown areas at the required level to
achieve high yields. This complex is aimed at centralized provision of agricultural machinery and
technical means, effective use of equipment, timely and high-quality implementation of technological
processes of crop processing and further increase in yields. [1-9]. Nevertheless, this problem has not
yet been solved, as it is negatively affected by the high cost of renting machines and mechanisms, a
sharp increase in the cost of fuels and lubricants.

On the open and closed (greenhouses) sown areas occupied by cotton, cereals and vegetables - melons
of the created farms of the republic there are various diseases. In recent years, due to nematode disease,
crop yields have suffered serious damage [1-9]. Especially serious damage is caused to crops of
vegetables, melons and crops in closed ground (greenhouses).

Tomatoes and cucumbers are the most used food products and in terms of production volumes occupy
the second place in the republic after potatoes. The reason for the increased use of tomatoes and
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cucumbers is the presence in them of vitamins and trace elements necessary for humans, as well as their
simple canning. Nematode worms that develop in the roots of plants prevent the cultivation of these
products. The following species of nematodes are often found in the sown areas of the republic: worms
of the northern nematode Meloidogyne haply Chitw, which are part of the group Meloidogyne Goel,
nematodes of the southern Meloidogyne incognita Kof et White, Nematodes of the Javanese
Meloidogyne javanica Treual and sand or nut nematodes Meloidogyne arenaria Neal.

Normally, viruses found in contaminated soil invade the root system of the plant, lay eggs, and develop
by feeding on plant roots nutrients [1, 4, 7, 9]. Analysis of the literature [10-24] as well as their own
studies confirm that, in addition to the defeat of plant infections, nematodes also lead to a decrease in
yields. Nematodes cause very high damage to agriculture, for example, for potatoes this damage is 80%,
for greenhouse tomatoes and cucumbers - 60%. Eliminating the effects of nematode infestation accounts
for 30% of the costs in agriculture.

2. Methods and materials
On the basis of many years of research at the Tashkent Institute of Irrigation and Agricultural
Mechanization Engineers, a new technology has been developed to combat the nematode, as well as an
electric pulse installation for its implementation [1, 3, 4, 7, 9]. The proposed technology is distinguished
by the fact that it is economical, environmentally safe, effective in performing existing plant treatment
techniques. The use of this technique does not affect the cost of harvest and, most importantly, it has no
dangerous consequences. It is used in the summer after harvest or during autumn cultivation of the land.
Rich in mineral fertilizers, root crops of tomatoes and cucumbers are a source of nutrition for the
nematode, which has the property of rapidly developing and destroying the structure of root crop cells,
creating cavities and uneven ribbed nodes in them. In the I111-1V periods of development of the body of
mature female nematodes located in the root system of plants become round and cone-shaped. Mature
female nematodes lay from 100 to 1500 larvae. The number of larvae laid by developed female
nematodes can reach 3500 pieces. On the sown areas of vegetables in Central Asia and the Caucasus,
the female nematode lays larvae eggs from 3 to 7 times a year [1, 7, 9].

3. Outcomes
Experimental studies on the use of electropulse discharges to combat nematode virus vectors were
conducted at experimental sites in the Gulistan cooperative farm in the Kagan district of Bukhara region.
Field experiments on electropulse treatment of virus vectors were conducted with the participation of
an entomologist of a cooperative farm [1, 7, 9].

In Fig. 1 shows a diagram of the effect of electropulse discharges on a plant infected with nematode
worms.
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Figure 1. Electropulse discharge treatment circuit an infected plant.

Where, 1 — power supply; 2 — high-voltage device; 3—4 — high-voltage electrical cables; 5-6 —
electrodes; 7 — plant stem; 8 — infected roots of the plant; 9 — earth (clay); 10-11 are nematode larvae.

The order of work according to the scheme ris. 1: a positive electrode is brought to the bottom of the
stem, the negative electrode is connected to the ground. After connecting the device to the power source,
an electric current begins to flow between the stem of the plant and the roots. High-voltage discharges
of electric current pass through nematodes, infected plant roots and microorganisms spreading the
disease. Current pulses act on the membrane plant cells and the surface of the nematode virus, which
leads to the destruction and destruction of the root crop system and the membrane of nematode viruses.
This method is used after harvesting infected plants. Table 1 and Figures 1 and 2 show the results of
experimental studies of the treatment of pathogenic plants of tomatoes and cucumbers with electropulse
current discharge.

Table 1. Resource requirements by component
Results of experimental studies of treatment of pathogenic plants of tomatoes and cucumbers with
electropulse current discharge

No. p. Experiment  Voltage, V. Processing time, Pulse Energy, J. Degree of
sec. S. neutralization, %

Tomatoes

1 1 1000 0,2 0,0010 35

2 2 2000 0,2 0,0020 49

3 3 3000 0,2 0,0045 60
Cucumbers

4 1 1000 0,2 0,0010 35

5 2 2000 0,2 0,0020 40

6 3 3000 0,2 0,0045 59

The dependencies of the degree of neutralization on the pulse voltage U = f (Q) and the pulse energy
P =f (Q) for tomatoes and cucumbers are given in the characteristics of Figures 2, 3.
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Figure 2. Graph of the change in the voltage value from the pulse time
of the electropulse current discharge for tomatoes.
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Figure 3. Changes in the magnitude of the voltage from the pulse time of the electropulse
current discharge for cucumbers.

4. Discussion

Analysis of the results of the studies showed that in 60% of infected plants, the nematode virus was
destroyed with the following parameters of electropulse treatment: discharge voltage Rp 3 kV, current
flow time p 0.2 s, discharge energy =t=Bp 0.0045 G. Considering the above, we can conclude that the
method of electropulse treatment effectively fights against carriers of the disease with worms [1, 3, 7,
9]. Electropulse discharges act on the upper layers of the soil, where the main root system of the plant
is located, on the lower layers, in which inactive (sleeping) nematode larvae can be found, discharges
act to a lesser extent.

If in areas without crop rotation, and without neutralizing measures, in 2-3 years the same crop is
sown again, the number of nematodes can grow to 1 billion per 1 m2 of land. Some plants increase the
species of nematodes and especially nematodes with parasitic properties. The increase in the number of
nematodes in the soil greatly harms crop yields.

5. Findings
Based on the studies performed and the results obtained, it will be possible to draw appropriate
conclusions that the applications of the proposed device show a decrease in the number of nematode
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virus and larvae in the ground treated with electropulse discharges, compared with untreated areas by
65-68%. According to the results of repeated checks, the number of nematode larvae before sowing the
second growing season of plants was 15%.

Experimental studies of the treatment of pathogenic plants of tomatoes and cucumbers with
electropulse current discharge have shown their effectiveness at the parameters of electropulse
treatment: discharge voltage Up = 3kV, current flow time tp = 0.2 s, discharge energy Wp = 0.0045 G.

References

[1] Toshpulatov N, Tursunov O, Kodirov D, Kholmuratova G 2020 Environmentally friendly
technology for the destruction of tobacco mosaic viruses (TMV) from selected species of plants
IOP Conf. Ser.: Earth Environ. Sci. 614 012133

[2] Toshpulatov N, Tursunov O, Kodirov D, Maksumkhanova A, Yusupov Z 2020 Study on issues
of uninterrupted power supply, energy-saving and improving the quality of electrical energy of
water facilities IOP Conf. Ser.: Earth Environ. Sci. 614 012025

[3] Collange B, Navarrete M, Peyre G, Mateille T, Tchamitchian M 2011 Root-knot nematode
(Meloidogyne) management in vegetable crop production: the challenge of an agronomic system
analysis Crop Protection 30(10) 1251-1262

[4] Nowosad K, Sujka M, Pankiewicz U et al. 2021 The application of PEF technology in food
processing and human nutrition J Food Sci Technol 58 397411

[5] Qin B L, Chang F, Barbosa-Cfinovas G V, Swanson B G 1995 Pulsed Electric Fields for Food
Processing Technology Lebensm.-Wiss Technol 28 564-568

[6] Taiwo K A, Angersbach A, Knorr D 2002 Influence of high intensity electric field pulses and
osmotic dehydration on the rehydration characteristics of apple slices at different temperatures J.
Food Eng 52 185-192

[7] Bajgai T R, Hashinaga E 2001 Pulsed Electric Fields for Food Processing Technology Drying
Technol. 19 2291-2302

[8] Bozorov E O 2019 Electropulse treatment against nematoma (Ph.D. in Technical Sciences,
Tashkent)

[9] Toshpulatov N T, Baizakov T M, Bozorov E O 1996 Method of harvesting plants A. S. No. 3456,
Certificate reg. No505, Uzbekistan

[10] Toshpulatov N T, Bozorov E O et al. 2003 Method of electropulse treatment of plants. Patent |IAP
0429, 02.04.2003.

[11] Muhammadiev A, Bozorov E 2018 Parameters of electroimpulse processing for destruction of
illnesses nematode European Science Review 1-2 213-216

[12] Kabiljanov A, Bozorov E, Okhunboboyeva Ch, Azizova N 2019 Optimization and Simulation of
the Process Electro Impulse Treatment of Plants Int. J. Engineering and Advanced Technology 9
4850-4853

[13] Bayzakov T M, Bozorov E O, Yunusov R F, Yusupov Sh 2020 Electrotechnological treatment
against diseases found in almond trees grown in arid lands IOP Conference Series Materials
Science and Engineering 883 012154

[14] Bozorov E 2020 Electric pulse treatment of trees as an environmentally friendly mechanism for
protection of orchards IOP Conf. Series: Earth and Environmental Science 614 012043

[15] Kabildjanov A, Bozorov E, Okhunboboyeva Ch, Tuhtaeva G 2020 Intellectualization of
Decision-Making Support in Tasks of Optimization of Complex Technical Systems based on
Anfis Neuro-Fuzzy Network Annals of R.S.C.B 25 6967-6979

[16] Bozorov E O 2021 Field study on application of electric pulse processing device in the cultivation
of tomatoes and cucumbers the "2nd International Conference on Energetics, Civil and
Agricultural Engineering (ICECAE 2021)”

[17] Judajev 1V, Brenina T P 2008 The definition of electro impulses used in weed control Journal of
agricultural sciences. Published by University of Belgrade. Republic of Serbia. Faculty of
Agriculture. Belgrade 53 1



EPFS-2022 10P Publishing

IOP Conf. Series: Earth and Environmental Science 1043 (2022) 012018 doi:10.1088/1755-1315/1043/1/012018

(18]
[19]

[20]

[21]

[22]

[23]

[24]

[25]

Davis F S, Wayland J R, Mercle M G 1971 Ultrahigh-fre-quency electromagnetic fields for weed
control: phytotoxicity and selectivity Science 173 535-537

Udaev | V, Usov A F 2009 About vegetative fabrics biodamage character by electropulse high-
voltage influence Poljoprivredna tehnika 34 iss. 4 63-68

Yudaev | V, Brenina T P 2003 Use of high-voltage electrical impulses for weed extermination.
Scientific Bulletin of the All-Russian State Agricultural Academy "Engineering Sciences" Issue 4
141-144

Kalandarov P | 2021 Estimate of Precision of Thermogravimetric Method of Measuring Moisture
Content: Estimate of Precision and Effectiveness Gained with the Use of the Method in the Agro-
Industrial Complex Measurement Techniques 64(6) 522-528

Iskandarov B P, Kalandarov P |1 2013 An analysis of the effect of interfering factors on the results
of measurements of the moisture content of a material at high frequencies Measurement
Techniques 56(7) 827-830

Kalandarov P |, Iskandarov B P 2012 Physicochemical measurements: Measurement of the
moisture content of brown coal from the angrensk deposit and problems of metrological assurance
Measurement Techniques 55(7) 845-848

Kalandarov P I, Mukimov Z M, Nigmatov A M 2022 Automatic Devices for Continuous Moisture
Analysis of Industrial Automation Systems Lecture Notes in Mechanical Engineering 810-817
Kalandarov P I, Mukimov Z, Abdullaev K, Toshpulatov N, Khushiev S 2021 Study on microwave
moisture measurement of grain crops IOP Conference Series: Earth and Environmental Science
939(1) 012091 ttps:// doi.org: 10.1088/1755-1315/939/1/012091



