
213

Copyright © 2020, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

Chapter  9

DOI: 10.4018/978-1-5225-9420-8.ch009

ABSTRACT

The purpose of the research was to establish the mechanism of the magnetic field impact on seeds to 
determine the most effective mode of pre-sowing treatment of seeds in a magnetic field and design pa-
rameters of the device for magnetic treatment of seeds. It is established that under the influence of a 
magnetic field the rate of chemical reactions occurring in plant cells is accelerated, solubility of salts 
and acids increases, and permeability of cell membranes accelerates the diffusion of molecules and ions 
through them. This leads to an increase in the concentration of ions in the cell and oxygen molecules and 
the growth of water absorption of seeds. Pre-sowing seed treatment promotes increased germination by 
25-40%, and germination by 30 - 35%. The most effective pre-sowing treatment of seeds in a magnetic 
field is a magnetic induction of 0.065 Tl with four reversal magnetization, a pole division of 0.23 m and 
a seed movement speed of 0.4 m/s. With this mode of treatment, crop yields increase by 20–25%.
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INTRODUCTION

The use of electrotechnological methods of pre-sowing seed treatment makes it possible, without the 
use of chemical agents, to increase the yield of agricultural crops, reduce the incidence of plants, and 
improve the quality of products and storage periods.

Pre-sowing seed treatment in a magnetic field compared with other electrophysical methods is 
characterized by high plant productivity, low energy consumption, and is safe for the environment and 
maintenance personnel.

Many researchers have established the positive influence of the magnetic field on seeds of crops, 
which manifests itself in improving the sowing quality of seeds, the growth of biometric indices and the 
decrease in plant morbidity, increase in crop yields and product quality.

Since the seed material has certain biological properties, it is therefore necessary to use such regimes 
that correspond to the specific biological properties of the seed material and give maximum effect to 
its treatment.

Nowadays, the mechanisms and regularities of the the magnetic field impact on aqueous solutions 
and biological objects are not fully disclosed. The absence of an explanation of the magnetic field effect 
on the processes occurring in the seeds makes it impossible to establish all the active factors when it is 
processed in a magnetic field and to determine their optimal values.

The purpose of research is to establish the mechanism of the magnetic field impact on seeds, to deter-
mine the most effective mode of presowing seed treatment in a magnetic field and the design parameters 
of a device for magnetic seed treatment.

BACKGROUND

Synthesis of organic matter in plants comes from water, mineral salts and carbon dioxide. All biochemi-
cal processes in plant cells occur in an aqueous medium. The transport of the elements of the power 
into the cell is provided by two autonomous mechanisms - the passive flow of matter with the electro-
chemical gradient and their active transport against the electrochemical gradient (Yagodin, Zhukov, & 
Kobzarenko, 2002).

The ions pass through the membrane as a result of the diffusion process or together with the solvent. 
The membrane also provides direct passage of water and dissolved substances in it. The constant passage 
of ions through the membrane results in a continuous flow of new ions into it to equalize the concentration.

Since the ions have an electric charge, the process of their passage through the membrane depends 
on the difference in concentration and the magnitude of the diffusion potential arising between the two 
solutions with different concentrations of matter separated by the membrane.

The electromagnetic field affects the transport of ions and molecules of substances in the cell, 
contributes to increasing the sowing quality of seeds and yields of crops. In recent years, electrophysi-
cal methods have been developed for the seed treatment of certain crops in the electric field of corona 
discharge, magnetic field, electromagnetic radiation, etc. Based on the analysis of the electrophysical 
methods of seed treatment, one can conclude that magnetic seed treatment is a promising method that 
has significant advantages over other methods. (Zholobova, 2012).



 

 

28 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/energy-saving-technologies-for-pre-sowing-seed-

treatment-in-a-magnetic-field/232095

Related Content

Antimicrobial Edible Films and Coatings for Fruits and Vegetables
Amrita Poonia (2017). Exploring the Nutrition and Health Benefits of Functional Foods (pp. 301-319).

www.irma-international.org/chapter/antimicrobial-edible-films-and-coatings-for-fruits-and-vegetables/160604

Economic Aspects of Agricultural Public Policy as a Key Factor of Establishing Food Security:

Retrospectives of Post-Soviet Russia
Stanislav Lipskiand Olga Storozhenko (2020). Handbook of Research on Globalized Agricultural Trade and

New Challenges for Food Security (pp. 215-240).

www.irma-international.org/chapter/economic-aspects-of-agricultural-public-policy-as-a-key-factor-of-establishing-food-

security/241222

Introduction to Precision Agriculture: Overview, Concepts, World Interest, Policy, and Economics
Akalpita Tendulkar (2021). Precision Agriculture Technologies for Food Security and Sustainability (pp. 1-

22).

www.irma-international.org/chapter/introduction-to-precision-agriculture/265198

Trends, Prospects, and Barriers in Promoting Regional Trade in Pulses/Legumes in the

ECOWAS Region Under AfCFTA Regime
Anthony Ojonimi Onojaand Ajuruchukwu Obi (2023). Global Agricultural and Food Marketing in a Global

Context: Advancing Policy, Management, and Innovation  (pp. 19-41).

www.irma-international.org/chapter/trends-prospects-and-barriers-in-promoting-regional-trade-in-pulseslegumes-in-the-

ecowas-region-under-afcfta-regime/320561

Wireless Sensor Networks Technologies and Applications for Smart Farming
Dharm Singh Jatand Chucknorris Garikayi Madamombe (2019). Smart Farming Technologies for

Sustainable Agricultural Development (pp. 25-39).

www.irma-international.org/chapter/wireless-sensor-networks-technologies-and-applications-for-smart-farming/209544

http://www.igi-global.com/chapter/energy-saving-technologies-for-pre-sowing-seed-treatment-in-a-magnetic-field/232095
http://www.igi-global.com/chapter/energy-saving-technologies-for-pre-sowing-seed-treatment-in-a-magnetic-field/232095
http://www.irma-international.org/chapter/antimicrobial-edible-films-and-coatings-for-fruits-and-vegetables/160604
http://www.irma-international.org/chapter/economic-aspects-of-agricultural-public-policy-as-a-key-factor-of-establishing-food-security/241222
http://www.irma-international.org/chapter/economic-aspects-of-agricultural-public-policy-as-a-key-factor-of-establishing-food-security/241222
http://www.irma-international.org/chapter/introduction-to-precision-agriculture/265198
http://www.irma-international.org/chapter/trends-prospects-and-barriers-in-promoting-regional-trade-in-pulseslegumes-in-the-ecowas-region-under-afcfta-regime/320561
http://www.irma-international.org/chapter/trends-prospects-and-barriers-in-promoting-regional-trade-in-pulseslegumes-in-the-ecowas-region-under-afcfta-regime/320561
http://www.irma-international.org/chapter/wireless-sensor-networks-technologies-and-applications-for-smart-farming/209544

