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Fertilizers are substances that are incorporated into the soil to improve plant growth and development. Fertilizers 

work in two ways: by supplying the minerals needed by plants and by improving the structure of the soil. Liquid fertilizers 

are used and produced for primary and secondary fertilization, foliar fertilization, pre - sowing seed treatment [1,2]. 

Amino acids are efficient in increasing yield and quality. In addition, they are most effectively absorbed through 

foliage of a plant. The effectiveness of the action of amino acids is observed when they are used prophylactically or to 

restore a plant after stress factors [3]. The amino acids sprayed on the leaves enter a plant through the leaf buds and enter 

the nitrogen metabolism cycle. They have a positive effect on respiratory, photosynthetic, circulatory activity and 

accelerate protein synthesis. One of the functions of proteins is to transfer substances from one tissue to another, therefore 

fertilizers containing amino acids intensify metabolism and promote plant growth and yield formation, reduce the amount 

of nitrates in plant production. 

A sample of 100 g of liquid fertilizer was produced. The components are mixed, and the temperature is measured 

and recorded throughout the process. Add accurately weighed copper sulphate (7.48 g) to the calculated volume of water 

(54.58 g) and stir until all is dissolved. Zinc sulphate (17.94g) is then added. The raw material is granular, large particles 

of ZnSO4 are difficult to dissolve, so it is grounded before the addition. Stir until everything is dissolved. After an 

accurately weighed quantity of manganese sulphate (20.0g) is added, the solution becomes cloudy and warm, then it 

clarifies over time with constant stirring. Particles dissolve slowly and solution warms to 29 ° C. The solution is blue in 

color with copper sulphate. 

 

Table 1. Physical properties of manufactured liquid fertilizers 

Sample No. pH Density, g/cm3 Viscosity , mm2/s Crystallization temperature, C 
1 4,5 1,428 5,698 6,45 

 
Attempts were made to add up to 3 percent L - proline to the prepared liquid fertilizers with microelements. Proline 

contains specially selected amino acids, which promote the formation of rhizomes in plants, participate in the 

accumulation of nitrogen, stimulate the germination of pollen and seeds, regulate the circulation of water in the plant, so 

the plants recover more easily during droughts. 

 

Table 2. Physical properties of manufactured liquid fertilizers with the addition of amino acids 

Sample No. 
Amino acid additive 

content,% pH Density, g/cm3 Viscosity, mm2/s 
Crystallization 

temperature, C 
 

 
1 

0,5 1,9 1,424 5,01 -2,8 

1,0 1,7 1,417 4,48 +3,5 

1,5 1,8 1,416 4,92 +4,3 

2,0 1,6 1,420 5,57 +1,7 

2,5 1,7 1,420 4,97 +3,2 

3,0 1,6 1,419 5,24 +3,6 

 

In conclusions, liquid fertilizers with the addition of amino acids are more acidic, the density and viscosity are 

reduced. The higher the amino acid content, the lower the pH. The produced liquid fertilizer with the addition of amino 
acids is stable, there is no sediment, so it can be used to fertilize plants. 
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