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1. Introduction 
 

At present, new approaches to crop breeding are being 

actively developed, related to the operation of biotechnology and 

bioengineering, aimed at creating various methods to stimulate the 

increase in productivity of higher plants, affecting the rate of their 

growth and development. Among these methods, physical or 

energetic influences using different types of electromagnetic 

radiation are widespread. Today the most famous are gamma 

radiation, X-ray, ultraviolet radiation, visible optical radiation, laser 

red radiation with a wavelength of 632.8 nm, concentrated solar 

radiation of the full spectrum, infrared radiation, radio - radiation 

from a fraction of a millimeter to tens of centimeters, electric field 

of corona discharge, gradient magnetic field. Over the past 30 years, 

as a result of the work of a number of researchers [1-8], a high 

sensitivity of biological systems to the action of electromagnetic 

fields (EMFs) of the low-frequency range has been established. 

The main theoretical positions of the hypotheses about the 

role of seed magnetization in the growth of plant productivity 

allowed to create special generators of electromagnetic radiation of 

low frequencies in Russia. They have passed large-scale industrial 

tests in Krasnodar, on Kuban, in Moldova, in Ukraine, in 

Kazakhstan etc. and have shown positive results in increase of 

productivity of many agricultural crops. However, to date, many 

issues remain to be studied, for example, the search for the optimal 

parameters of electromagnetic radiation: frequency, amplitude, 

power, as well as processing (exposure) time of various biological 

objects. In addition, there is another problem - the problem of 

reproducing positive effects obtained in the laboratory, also in the 

field. The main reason for the decrease in seed germination and 

safety is the micro-deformations that disturb the integrity of the 

surface layers of seeds. This allows air, moisture and 

microorganisms to penetrate freely into the inner cells of the seed. 

The harvested grain material contains, on average, 0.92% of grain 

with a broken embryo, 1.64% - with a damaged embryo, 8.44% - 

with a damaged embryo and endosperm, 1.1% - with a damaged 

endosperm, 29.9% - with a damaged shell of endosperm, 10.1% - 

with crushed grain, which can not be used for sowing. 

Technologies and technical means for processing grain 

crops with a low-frequency electromagnetic radiator in order to 

increase the yield and quality of agricultural products will create an 

efficient, competitive agro-industrial production of grain, ensuring 

food security, as well as eliminating the import of seeds for 

agricultural products. This problem is currently the most important 

strategic objective of Kazakhstan's agricultural and food policy. In 

this regard, the problem of creating technological equipment and 

agricultural machinery equipped with radiation sources and 

providing for the impact of the magnetic field on the seed (grain) 

material directly in the field is becoming increasingly important. 

 

2.1. Preconditions and means for 

resolving the problem 
To date, the solution to this problem has been found in the 

development of methods for influencing crop yields using 

electromagnetic radiation, corona discharge field, concentrated 

sunlight, infrared and ultraviolet radiation, laser light, etc., which 

have a stimulating effect on plant growth and development. The use 

of the above mentioned means does not cause resistance of pests 

and does not have a negative impact on the environment. However, 

existing plants are designed to be used in laboratory and semi-

industrial environments. Despite their extensive experience in their 

use, the previously used plants are not widely used due to the low 

efficiency of crop handling. 

The existing methods of harvesting and threshing, as well 

as grain separation do not allow the separation of micro-deformed 

and whole grains. Therefore, there is a need to create a threshing 

technology and an electromagnetic module to minimize the loss of 

micro-deformed grains. This technology allows increasing yields 

and reducing storage costs by up to 40%. 

Project goal: to establish small-scale production, to 

provide services to introduce and increase the investment 

attractiveness of "EMC" for the magnetization (recovery) of priority 

agricultural products (cereals, oilseeds, fodder crops, etc.). 

 

2.2.Solution of the given problem 
 

The grain irradiation module includes vertically arranged 

sectional curtain panels with electromagnetic radiators placed on 

them, a radiation time regulator and an automatic switch with the 

possibility of fan switching on, where the curtain panels with 

electromagnetic radiators are installed in the vehicle body for the 

transport of grain materials by means of sectional frames and with 

the possibility of their installation along or across the body with the 

help of a fixing device [1-3]. Electron microscopic analysis. The 

average size of the samples was 3-5 mm. Seed transects were 

prepared for effective analysis. This created a possibility to isolate 

the relief structure, external grain shells and internal morphology of 

the endosperm. The results of the micro-elemental analysis of the 

control and magnetized wheat samples showed that in the samples, 

which were not subjected to magnetic stimulation, various seed 

coats contain carbon, oxygen, potassium and in small amounts - 

aluminum. In contrast to the control samples, the magnetized 

samples mainly contain: carbon, oxygen, potassium, magnesium, 

phosphorus. At the same time, potassium, magnesium, and 

phosphorus are localized in external grain shells. The central parts 

of the endosperm contain carbon and oxygen. The above results of 

the analyses allow us to conclude that the effect of the magnetic 

field leads to the transfer of metal ions from the volume to the 

surface of the seed. 

 

2.3 Results and discussion 
 

Electromagnetic irradiation of grain is established: that the 

most suitable mode of electromagnetic influence in the range of 14-

16 Hz and the value of magnetic induction of 6 mTs; it is revealed 

that under the influence of low-frequency magnetic field there is a 

removal of water and destruction of carbohydrate molecules 

containing weak bonds, and also there is a change of structure, as a 

result, stabilization of these molecules, which increases the 

temperature of their decay. Therefore, treatment of wheat grain with 

low-frequency magnetic field leads to stabilization of seeds, 

reduction of moisture content in them and increase of seeds 

temperature resistance; in magnetized samples of potassium, 

magnesium, phosphorus are localized in external grain shells, in 

53

INTERNATIONAL SCIENTIFIC JOURNAL "MECHANIZATION IN AGRICULTURE & CONSERVING OF THE RESOURCES" WEB ISSN 2603-3712; PRINT ISSN 2603-3704

YEAR LXV, ISSUE 2, P.P. 53-54 (2019)



central areas of endosperm contain carbon and oxygen, which 

shows the impact of magnetic field leads to transfer of metal ions 

from the volume to the surface of the seed and, accordingly, 

improves the quality of products. Thus, the proposed technology 

will make it possible to: ensure efficient harvesting and threshing of 

the productive part of the harvest at low cost; adjust, stimulate and 

receive from biological objects those properties that are inherent in 

them by nature; produce ecologically clean and biochemically 

valuable foodstuffs; obtain high yields and improve the quality of 

the productive part of crops, without polluting the environment 

(without the use of fertilizers, pesticides, etc.). 

Improving the quality of marketable grain from grade 5-6 to 

grade 3-4 at the implemented production facilities; increasing seed 

germination up to 20%; increasing grain storage resistance up to 

40%. 

Expected characteristics and indicators of the technical and 

economic level of EMC: improvement of freshly harvested seeds 

(grain); improvement of product safety; improvement of the quality 

of final products; increase of operational adaptability - installation 

suitability. 

Improve product safety through an environmentally 

friendly, economical, versatile method of product irradiation. The 

new EMC technology is being implemented with a device that can 

be easily installed in the construction of used combines and vehicle 

bodies. "EMC is universal, it can be successfully used in any place 

for harvesting and threshing of different types of crops and on 

different modifications of harvesting machines and grain carriers. 

The technology increases the environmental friendliness of grain, 

producing flour and bread that meets high international standards 

for quality and competitiveness. 

Advantages over competitors: 

Competing modern technologies: traditional technology of 

harvesting and threshing of the productive part of the harvest; 

technologies of transportation of harvest from combines in the field 

to the point of grain processing; traditional chemical technologies 

of seeds (grain) processing. 

Our advantages: it preserves the positive properties of the 

harvest without additional costs, because the processing takes place 

in the bunker of the harvesting machine and the body of grain 

carriers; leads to the recovery of freshly harvested grain; improves 

the safety and quality of the final product; the possibility of remote 

control of the process and processing mode from a mobile 

application, smartphone or tablet; environmental friendliness, 

economy and versatility. 

Results of scientific and technical activities. The 

technological scheme of devices of electromagnetic stimulation of 

products of threshing in combine and grain carriers, technological 

and design parameters of devices is proved. The technical 

requirements are developed - the design of electromagnetic modules 

should not limit the effective use of serial harvesters and grain 

carriers for their direct purpose; to make maximum use of the 

structural scheme of serial harvesters and grain carriers of the last 

generation; freshly ground grain or seeds processed by means of 

electromagnetic modules should surpass the quality and resistance 

to grain storage after the traditional technology of threshing; to 

ensure rapid installation and dismantling of modules; to ensure 

safety 

 

  2.4. Conclusion 
The results of the technology tests showed that the 

electromagnetic irradiation of the grain heap in the combine 

increases the germination of seeds by 6 to 20%, the energy of seed 

germination by ~ 30% and destroys the surface on the grain 

infectious film, which contributes to better storage of grain. The use 

of "EMC" leads to the destruction of seed infection, minimization of 

losses and micro-deformation of seeds. Introduction of the 

electromagnetic stimulation technology will allow to increase the 

safety of grain, to reduce the costs of its heat treatment due to the 

decrease of grain moisture content. 
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