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Abstract: The article presents the results of preliminary studies conducted on the treatment of pumpkin 

seeds with a solution of microelements of electrochemically activated water before sowing and studying the 

effect on plant growth and development. 

Key words: Electrochemically activated water, microelements, pumpkin seeds, anolyte, catholyte, pH. 

 

In recent years, consistent measures have been implemented in our country to reform agriculture and 

introduce market mechanisms into the industry. Improving the quality of agricultural products is closely linked 

to the development of science in this area, the creation of new progressive technologies, and their wider 

introduction into production. In recent years, much attention has been paid to expanding the scale of growing 

vegetable and fruit products, which are considered important for human consumption in agriculture [1]. 

At present, when growing pumpkin crops in our country, it is envisaged to use new technologies, 

expand the sowing areas and obtain a high yield. Pumpkin products play a special role in the formation of a 

healthy lifestyle of our people and are of particular importance due to their high nutritional and complete 

qualities, healing properties, and richness in vitamins. 

According to data published by the Food and Agriculture Organization of the United Nations (FAO) 

and the World Health Organization (WHO), every eighth person in the world has problems with vitamin 

deficiency. Poliz products are rich in vitamins and are nutritious, which means that there is a need to develop 

this industry. Rice crops have the ability to saturate the human body with carbohydrates, proteins and fats. 

They contain a large number of biologically active substances: vitamins, salts, pectin substances, organic 

acids, essential oils, aromatic substances, therefore they have healing properties and high taste qualities [2]. 

In this regard, we conducted experiments to study the effect of pre-sowing treatment of pumpkin seeds 

with electrochemically activated water and its microelement composition on seed germination and plant 

development. In the experiment, we used the local pumpkin variety Spain-73. The experiments were 

conducted in 5 variants with 3 repetitions. For each variant, 20 high-quality varietal pumpkin seeds were 

selected. Pumpkin seeds of all variants were wrapped in gauze material moistened with the corresponding 

aqueous compositions and left for 24 hours at a temperature of 24-25 o C. In variant 1, pumpkin seeds were 

treated with ordinary non-activated tap water (pH = 7.5 ± 0.1) and this variant was chosen as a control. The 

remaining variants are experimental variants, variant 2 - with a 0.1% solution of KMnO 4 , variant 3 - with an 

acidic (pH = 2.5-3±0.1) part of electrochemically activated water, variant 4 - with electrochemically activated 

water of copper sulfate. with a 0.01% solution in the acidic (pH = 2.5-3.0) part, copper in variant 5 was treated 

with a low-concentration solution of sulfur and manganese sulfate in the acidic (pH = 2.5-3.0) part of 

electrochemically activated water. The pH of the electrochemically activated water is constantly measured 

using a pH meter during the study. 

On 26.02.2024, the seeds soaked in the fabric were sown in polymer bags, in which each field crop 

was divided into separate cells based on 3 repetitions and indicators with labels were attached (Fig. 1). 
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Figure 1. Pumpkin seeds are planted in plastic bags and the seedlings are germinated. 

During the research, the germination of pumpkin seeds was checked for the corresponding variants. 

During the initial control check, it was observed that only 1 seed germinated in 3 variants. It was noted that 

out of 60 seeds in 2 control experiments, 31 seeds germinated in variant 1, 37 in variant 2, 38 in variant 3, 39 

in variant 4, and 38 in variant 5. On 13.04.2024, 3 control inspections were carried out, during which it was 

noted that 55 seeds germinated in variant 1, 56 in variant 2, 57 in variant 3, 58 in variant 4, and 58 in variant 

5 (Table 1). 

Table 1 

Germination of pumpkin seeds planted in plastic bags. 

Experience options Total number of 

seeds planted 

Number of sprouted seeds, pcs. 

1st control check 

02.04.2024 

2nd control 

check 

04/09/2024 

3rd control 

check 

13.04.2024 

Option 1 60 0 31 55 

Option 2 60 0 37 56 

Option 3 60 1 38 57 

Option 4 60 0 39 58 

Option 5 60 0 38 58 

According to the results of the preliminary experiment, variants 4 and 5 were distinguished by a larger 

number of germinated seeds, better plant development and seedling health than other variants. 

On 19.04.2024, pumpkin seedlings in polymer bags were transported to the field. In this case, 15 

healthy, well-developed seedlings were selected from each variant. After that, the height of the pumpkin 

seedlings, the number of leaves and the number of honeycombs were monitored every 7 days. 
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During the initial inspection, seedlings of all variants produced 1 leaf, the average height of seedlings 

was 5.2-6.1 cm. During the second inspection, carried out on 04/26/2024, the average number of leaves in 

seedlings for variant 1 was 2.2, and the average height of seedlings was 6.3 cm. In 2 variants, the average 

number of leaves in seedlings was 2.6, and the average height of seedlings was 8.4 cm. In 3 variants, the 

average number of leaves in seedlings was 2.2, and the average height of seedlings was 9.6 cm. In 4 variants, 

the average number of leaves in seedlings was 2.0, and the average height of seedlings was 8.1 cm. In 5 

variants, the average number of leaves in seedlings was 2.0, and the average height of seedlings was 7.8 cm. 

During the third inspection, carried out on 03/05/2024, the average number of leaves in seedlings for variant 

1 was 4.8, the number of combs was 5, the average height of seedlings was 8.2 cm. The average number of 

leaves in seedlings in 2 variants was 5.6, the number of combs was 3, the average height of seedlings was 10.8 

cm. The average number of leaves in seedlings in 3 variants was 5, the number of combs was 7, the average 

height of seedlings was 13.8 cm. The average number of leaves in seedlings in 4 variants was 5, the number 

of combs was 7, the average height of seedlings was 11.2 cm. In 5 variants, the average number of leaves in 

seedlings was 5, the number of combs was 6, the average height of seedlings was 10.6 cm (Table 2). 

CONCLUSION 

- before planting pumpkin seeds with an acidic (pH=2.5-3±0.1) part of electrochemically activated water 

and neutralization with a 0.01% solution of electrochemically activated copper sulfate in the acidic part of water 

(pH=2.5-3.0) is significant due to its low cost compared to other methods, high germination and development of 

seeds, and environmental efficiency; 

- the anolyte part of electrochemically activated water (pH=2.5-3) can be used for disinfection of 

pumpkin seeds by electrotechnological methods before sowing. 

The most optimal conditions can be considered to be the treatment of pumpkin seeds with 

electrochemically activated water and its microelement composition in laboratory conditions, storage of seeds 

in a cloth soaked in the mixture for 24 hours at a temperature of at least 24 o C. 
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