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A CHANGE OF ELECTRIC PROPERTIES OF SEED IS UNDER ACT OF HIGH-FREQUENCY ELECTROMAGNETIC IRRADIATION 
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The questions of stimulation of seed before sowing are considered by the high-frequency electromagnetic field considered. The method of irradiation of seed and determination of him is offered electric descriptions. On the basis of structure of cages electric properties of biological fabric which seed consist of are certain. The change of constituents of active resistance is shown depending on frequency of current. It is experimentally proved that it is impossible to erect an equivalent electric chart to the simple cases of connection of resistances and capacities, namely seed can not be considered a neutral dielectric. The method of estimation of intensity of exchange processes  is developed depending on electric resistance of seed.
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Raising of problem. Conducting of treatment of seed positively affects the different factors of influencing processes of his germination, vegetation of plants, and as a result, forming an ear is improved, garden-stuffs, the productivity rises. There are quite a bit technologies of treatment of seminal material, that include the chemical, biological, physical factors of influence on the state of seed with the purpose of stimulation of physiology processes of germination and development. A change of biophysical properties of seed, stimulation of exchange of matters, intensification of germination, increase of absorption of water and fertilizers, is the deciding tasks of treatment. The result of action of the high-frequency electromagnetic field on seed depends on electric descriptions of seed. In addition, the study of change of electric descriptions after treatment of seed gives certain information that to the change of exchange processes in seed.
Analysis of the last researches and publications the decision of problem is founded in which. Two basic pictures were formed of influence of the electromagnetic fields of radio frequency range on materials and matters. For a high-frequency area (millimetric range) advantage gives oneself up the «informative influencing» [7], and for the low-frequency  area (centimetre, decimetre, meter ranges) of change explain due to the thermal influencing.
Transformation of electromagnetic energy in materials and matters results in heating, however, consequences of this effect can be different, beginning from cleanly physical changes in a matter (melting, acceleration of dissolution), whether accompanied chemical reactions (formation of difficult ethers, breaking up of starches) [3]. In plants and biological objects the electromagnetic fields provide circulating and irreversible processes, which are utillized for the acceleration of germination of seed and increase of the productivity of plants, elimination of insects and their larvae [1, 4]. The ambiguousness of the got results after influencing is conditioned багатофакторністю systems, and also by variable external terms, most substantial from which is: initial humidity and temperature of standard which is exposed to the rays, attitude of level of power toward mass, state of standard (closeness and mobility).
After the features of influence on biological objects the spectrum of electromagnetic radiation of radio frequency range is subdivided into five intervals [3, 5].
1. From units of hertz till 10 kHz is a wave area is on distances, where intensity of the electromagnetic field loses the biological meaningfulness. 
2. From 10 kHz till 30 Mhz is characteristic uneven absorption of electromagnetic energy by the different біоструктурами of seed. Does absorption of energy grow proportionally the square of  frequency.
3. From 30 Mhz till 10 Ghz is characteristically origin of the expressed interference phenomena of, which is accompanied the difficult distributing of eaten up energy. Maximal absorption takes a place in the case of origin of the resonance phenomena at certain correlation of wave-length and sizes of object [5, 8]. There are areas of the so-called «hot spots».
4. From 10 till 200 Ghz is the characteristic rapid fading of wave is under the pass of passing through fabrics. Effective depth of penetration about 0,01-0,1 λ. Characteristic effect of the local influencing. On frequencies 49-60 Ghz is observed the біорезонансні phenomena.
5. From 200 till 3000 Ghz is characteristically absorption of energy by superficial layers. 
In basis of mechanism of action the fields the primary operating lies on the electric charged particles (ions, electrons, atoms, molecules) which fabrics of biological object consist of. It an action is conditioned both thermal and unthermal oscillator effect of high-frequency vibrations. Under act of EM the fields are due to transformation of high-frequency energy in thermal into fabrics appears warmly, that depends on electric properties of fabrics, mainly, from specific conductivity and dielectric permeability, and also from frequency of the applied current.
Purpose: perfection of method of high-frequency electromagnetic stimulation is with providing of optimum changes of electric properties of seed.
Task of researches. On the basis of electro-physical model of structure of seed to define the change of him electric properties under act of electromagnetic stimulation of exchange processes, with positive influence on the physiology state – likeness and energy of growth of plants. 
Materials and methods of researches. The method of irradiation of seed is developed. A method consists in the irradiation of seed the electromagnetic field of high-frequency, which arises up between condenser plates, connected with the generator of electromagnetic vibrations [6]. 
The continuous form of signal, which is set the generator of signals, provided work of the key and management block, is utillized. Time of irradiation is conditioned biophysical properties of the exposed to the rays seed. Power depends on the physiology parameters of processing material and terms of environment.
Determinations of electric descriptions of seed of wheat a winter crop conducted by the measuring device of good quality (Q-meter) E-4-4. A range of frequencies of generator of this device is in limits from 50 kHz to 35 Мhz. Measurings were conducted on frequencies 3, 6, 9, 12 Mhz. The method of disordering of capacity was utillized.
Descriptions of необробленого seed (control party) and seed, treated the electromagnetic field of range were measured. The irradiation was conducted the field on frequency of 27,12 Mhz by the vehicle of  UVCH-60 МедTeKo. Power of irradiation made 60 Vt, and duration of treatment of  5 minutes.
A presence in biological fabrics of the polarized membranes leads to that except for active resistance biological fabrics are characterized yet and capacity resistance. In general resistance of biological fabrics, as a result of afore-mentioned reasons, will be complex. The membrane of cage can be presented  in a type parallel of united active resistance and capacity (capacity reactance). Supports of intercellular and внутрішньоклітинного environments will have an active constituent mainly only. For comfort of determination of linear sizes of cages, that it is necessary in the account of scale factor, cages are presented in the type of rectangular parallelepipeds. The sizes of parallelepipeds are such, as well as sizes of cages. The change of form of cage substantially will not influence on electric parameters. As known, on electric parameters physical properties of body influence foremost (specific resistance, dielectric permeability, linear sizes). The form of body has a second-rate value. 
Results of researches. In a model simplification is done and cages are located well-organized in the type of rectangular parallelepiped (picture 1). In this model cages are examined as parallelepipeds of certain sizes, surrounded external cellular membranes which, in same queue, surrounded an intercellular environment.
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Fig. 1. Model of body which has a cellular structure: 
1 – table of contents of cage; 2 is a cellular membrane; 3 is an intercellular environment;  
а, b, d are linear sizes of cage; A, B, l are linear sizes of seed.
The equivalent electric chart of one barn of model (cages) can be presented certain combination of resistances and capacities (picture 2).

[image: image2]
Fig. 2. Equivalent electric chart of cage: rм is active resistance of membrane, Ohm;
 Cм is a capacity of membrane, Ф; rк is resistance of maintenance of cage, Ohm;
rмк is resistance of intercellular environment, Ohm.
As it is possible to consider that resistance of intercellular environment far less than resistance of cage of rмс << rк, in subsequent calculations it is not taken into account rмс. Complex resistance of membrane Z1, parallel united rм and Cm, will be determined thus [2]:
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After transformations it is got taking into account a scale factor:
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where:
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Analysing expression (2), it is possible to see that he has a simple kind only in some special cases, when high polarization of cellular membranes (considerable intensity of exchange of matters) is carried out,   w2Cm2rm2 >> 1. Obsessed:
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If resistance of model (cages) barn is mainly reactive (capacity), but by conductivity of intercellular environment scorning is impossible
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In this case we have parallel connection of active resistance of intercellular environment and capacity resistance of membrane. 
At low enough and high enough frequencies resistance of fabric will be mainly active, but him an absolute value at low frequencies substantially depends on the degree of polarization of cellular membranes.
The experimental results of determination of active resistance for the unexposed to the rays and exposed to the rays seed of wheat are resulted on Picture  3.
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Fig. 3. Dependence of active resistance of the exposed (lower curve) to the rays and unexposed (overhead curve) to the rays seed of wheat is on frequency
The exposed to the rays seed are characterized the less value of active resistance for the parallel chart of measuring, that it is related to the increase of penetrating of membranes after the irradiation of seed by the field. 
Conclusions: 
1. An electric model is developed of seed of agricultural cultures of, which enable to analyse passive electric descriptions of seed on different frequencies to to and after irradiation. 
2. Certainly, that an equivalent electric chart of seed is combined and it is impossible to erect it to to consistently or parallel united permanent capacity and active resistance.
3. It is experimentally confirmed, that resistance changes under the action of VCH of irradiation; it is explained intensification of exchange processes, increase of водопоглинання and, as a result, the process of germination is stimulated.
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