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Abstract. The article discusses the problem of creating valuable source 

material for breeding new varieties. Therefore, the authors consider it 
necessary to develop new methods to induce aberrant or recombinant 

variability in plants using their own hidden seed reserves. It is proposed to 
treat wet seeds with physical factors that mobilize forces and release 
energy reserves of the seeds to increase their germination, seedling growth, 
productivity and yield of future agricultural products. The article examines 
the possibility of stimulating and increasing crop yields by controlling the 

number of chromosomal aberrations under electrophysical influence on 
their seeds. To increase the water content of seeds prior to irradiation, the 
authors use a sinusoidal electric current. In order to increase the yield of 

chromosomal aberrations in the process of laser irradiation of seeds, it is 
necessary to carry out a preliminary water-thermal treatment (WTT) with 
alternating electric current (I). The authors present the research on the 
effect of electrophysical treatment methods on seed material, which 

includes the study of electrophysical properties of seeds, identification of 
doses, type and nature of effects that cause stimulation of growth and 
development of their seedlings. 
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2 Materials and methods 
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  
 

Since the seed cells contain various types of water-soluble proteins, the heat threshold 

of coagulation of which is between 40℃ and 42℃ [7], it is necessary to reduce the 
temperature of hot water to 40℃ and cold water to 20℃, because wetting the seeds at a 
relatively low temperature of 15℃-18℃ leads to a sharp reduction in the number of 

surviving seeds and slow growth of the resulting seedlings [2], then we will get the 
optimum temperature of their treatment. 
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contrasting temperatures of 40ºC and 20ºC, i.e. their water

temperatures of 40ºC and 20ºC approaches almost the temperature of the water washing the 

treating seeds to improve germination is 37°C.  It is therefore necessary to choose the 

δ
δ

 

δ

δ

II C 

I 

В 

D 

-δ,1/deg 

0 

А W,% 

, 020 (2024)E3S Web of Conferences https://doi.org/10.1051/e3sconf/202453902050539
RSE-III-2024

50 

4



 

 

1 − control; 2 − seedlings after WTT; 3 – seedling after WTT+I 

current − 1A; b) current − 2A; c) current − 3A; d) current − 4A; e) current − 5A; f) − total 
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3 Results 

same contrasting temperatures of 20°C and 40°C, with each group of 
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the variety <Vodoley= and plotted the curves of dependence of seedling 

he variety <Vodoley=.
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Number of WTO cycles Rc, min 

L(Rc) = −(1.74∙10−4∙(Rc)4 + 0.013∙(RC)3−0.21∙(Rc)2 + 1∙(Rc)−0,4 

L(Rc) = 0.006∙(Rc)2−0.125∙(Rc) + 0.01 

L(Rc) = 0.012∙(Rc)2 −0.28∙(Rc)+0.85 

L(Rc) = 0.018∙(Rc)2−0.26∙(Rc)+0.6 

1 − in WTT+I seed treatment on the number of cycles; 

3 − in seed treatment with 40ºC water on the duration of treatment; 

4 – in WTT seed treatment on the number of cycles; 

2 − in seed treatment with 20ºC water on the duration of treatment; 
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rasting temperatures of 20°C and 40°C with 

cluded in the experiment, one treated with 40°C 
water only and the other with 20°C water. The water temperatures of 20°C and 40°C were 

eds with 40°C water and 
finally treatment of seeds with 20°C water. According to the results of the experiment, 

4 Discussion 

(20°C and 40°C) together with alternating electric current and subsequent laser irradiation 

–
–
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5 Conclusions 
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