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Abstract 

The use of biological preparations against the background of organic fertilizers (green manure and 

manure) provides a reduction in the amount of heavy metals in the mobile form in the soil 

compared to the background (control) agrocenosis N250P175K125.   Organic fertilizers improve 

the ecological condition of the soil and increase the amount of humus, as a result of which heavy 

metals entering the soil are adsorbed by organic substances, at the same time residues of pesticides 

such as HCH and DDT are reduced, and the ecological stability of the soil is ensured. 
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Introduction 

The experiment studied the effect of the use of mineral and organic fertilizers and biological 

preparations on the amount of mobile heavy metals in the soil. The mobility of heavy metals in 

the soil depends on environmental factors, such as the soil environment, mechanical composition, 

and humus content in the soil [3; p. 238, 1; pp. 238-239]. Changing the soil environment to the 

alkaline side reduces the mobility of heavy metals in the soil. Heavy metal damage is mostly 

observed in soils with light mechanical composition and low humus content [2; pp. 213-238]. As 

a result of the enrichment of the soil with organic matter and the increase in absorption capacity, 

heavy metals are adsorbed (absorbed) by organic substances and form insoluble salts with various 

ions in the soil. 

According to S. E. Vitkovskaya [4; 47-b.] Heavy metals contained in organic fertilizers can 

persist in soil organic matter for more than 5 years, and they are not absorbed by plants during this 

period. As a result of mineralization of organic substances, heavy metals combine with soil anions 

(hydroxides, carbonates, phosphates) in an alkaline soil environment, forming poorly soluble in 

salt in water. 

At the beginning of the study, the amount of Pb, Cd, Cu, Zn, Co in mobile form in the soil where 

the experiment was carried out was 1.2, 0.5, 0.9, 2.6, 1.5 mg/kg, respectively, and a sharp change 

in the amount of heavy metals in the mobile form in the soil as a result of the use of organic 
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fertilizers and biological preparations was not observed for 3 years. In agrocenoses where 

Background + green manure was used - 10 t/ha, Background + manure - 10 t/ha, compared to the 

background (control) agrocenosis N250P175K125, the amount of Pb and Co decreased, and the 

amount of Cu and Zn slightly increased. The amount of  Cd has not changed. The reason for this 

is that manure and green manure contain a small amount of Pb and So and a slightly higher amount 

of Cu and Zn. However, these amounts were within the MPC (Figure 3.5). 

In the agrocenosis, where organic fertilizers and biological preparations were used, a decrease in 

the amount of all heavy metals was observed. Since organic fertilizers and biological preparations 

are used in small quantities, they contain a small amount of heavy metals (Table 1). 

Table 1 Effect of organic fertilizers and Rizokom-1 on the amount of heavy metals in 

mobile form in soil (2019-2021), 

mg/kg 

№ Agrocenoses Pb Cd With Zn Co 

1 N250R175K125– background (control) 1,3 0,5 1,5 5,4 1,6 

2 Phone+Rizocom-1 1,1 0,5 1,3 4,8 1,4 

3 Background+siderat – 10 t/a 1,2 0,4 1,0 3,0 1,3 

4 Background+Green Manure+Rizokom-1 1,3 0,3 0,8 2,7 1,0 

5 Фон+ навоз - 10 т/га 1,2 0,5 0,9 2,3 1,5 

6 Фон+ навоз +Rizokom-1 1,2 0,3 0,7 2,4 1,0 

MACS 10,0 1,0 3,0 23,0 5,0 

Trace elements (heavy metals) in the soil are also absorbed by plants in certain amounts. In the 

agrocenosis where the biological preparation Fon+Rizocom-1 was used, the mobile amount of 

heavy metals was less than in other agrocenoses. 

When using biological preparations against the background of organic fertilizers (green manure 

and manure), a decrease in the amount of heavy metals in the mobile form was observed compared 

to the background (control) agrocenosis N250P175K125. In general, organic fertilizers improve 

soil properties and increase humus content. 

 
Figure 1. Effect of organic fertilizers and Rizokom-1 on the amount of heavy metals in 

mobile form in soil (2019-2021), mg/kg 
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The most important pesticides include organochlorine and organophosphate compounds, carbamic 

acid derivatives, plant extracts (pyrethroids), and triazines. Compounds of copper, sulfur and other 

elements can be isolated from inorganic pesticides. 

Organochlorine pesticides are preferred because of their versatility. They destroy many types of 

pests, the effectiveness is maintained for a long time and the risk to warm-blooded animals is 

small. The disadvantage of organochlorine pesticides is their chemical resistance in the external 

environment, soil, plants and water, that is, they are stored for a long time without decomposition. 

This can lead to the accumulation of drug residues in plant foods and animal organisms. The use 

of very stable drugs such as DDT is prohibited. The organophosphate pesticide has a high 

biological activity. These compounds differ from others in their ability to be absorbed into the 

plant and retain their poisonous power for a long time. 

Analysis of the data obtained in the experiment shows that before the experiment, HCH residues 

in all studied agrocenoses were 0.02-0.05 mg/kg, and DDT residues were about 0.05-0.06 mg/kg 

(Table 2). 

Table 2 Effect of organic fertilizers and Rizocom-1 on pesticide residues in soil, 0-30 cm 

(2019-2021), mg/kg 

№ Agrocenoses 
Before the experiment  

Year 3 at the end of the 

season 

GHCG DDT GHCG DDT 

1 N250R175K125 – background (control) 0,03 0,06 0,02 0,04 

2 Phone+Rizocom-1 0,05 0,05 0,04 0,03 

3 Background+siderat – 10 t/a 0,05 0,06 - - 

4 Background+Green Manure+Rizokom-1 0,04 0,05 - - 

5 Фон+навоз - 10 т/га 0,02 0,05 - - 

6 Фон+навоз+Rizokom-1 0,03 0,06 - - 

MACS 0,1 0,5 0,1 0,5 

 

In the analysis carried out at the end of the third year of the experiment, at the end of the season, 

the presence of HCH and DDT residues was revealed in agrocenoses N250P175K125  - 

background (control) and Fon+Rizocom-1 and, in turn, partially decreased. In agrocenoses, where 

the biological preparation was used together with organic fertilizers (green manure and manure), 

these pesticides were not preserved, as noted (Table 2). This situation is explained by the 

integration of pesticide residues into the organic mass.   

In general, in the conditions of irrigated typical gray soils of the Kashkadarya region, the use of 

various green manure crops, the use of manure, as a result of the use of biological preparations in 

order to increase soil fertility, leads to a decrease in the content of heavy metals in the soil and 

residues of pesticides such as HCH and DDT, and the preservation of the environmental stability 

of the soil is ensured. From this point of view, in order to prevent the negative impact of pesticides 

on humans, animals, plants, water and the environment as a whole, it is necessary to take into 

account the impact in advance, that is, the consequences, and not only on the pest, but also on the 

biocenosis. Pesticides should be transformed from pest control to pest control.  
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