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Abstract. The use of organic substances as fertilizers for agricultural crops, which belong to the category of industrial 

waste and require additional costs for utilization, is very important in terms of restoring soil fertility. Thus, the dairy 

industry has waste generated during the cleaning of milk pipes, which can adversely affect the environment (filter cake). 

However, they have a favorable chemical composition and are enriched with chemical elements of plant nutrition. 

Products of a biogas plant are also promising as a fertilizer for crops, which use chicken manure (bio-fertilizer) as a raw 

material. In the studied organic substances, the content of nitrogen, phosphorus, and other plant nutrients is higher than 

that of half-mature cattle manure. Therefore, the purpose of our research was to study the possibility of using cake and 

biofertilizers as a potato fertilizer and environmental assessment of their application to the soil. The potato used in the 

experiment - Gala variety is the German selection school. All organic substances used in the experiment gave an 

increase in yield. In the control version, the yield of potato tubers was 8.4 t/ha. The increase of productivity made in the 

embodiment of 30t/ha of filter cake of 5.9 t/ha of tubers, 60 t/ha filter cake of 11.3 t/ha, variant 90 t/ha of the filter cake 

is 15.5 t/ha of potatoes. The use of biofertilizers also caused an increase in yield, however, slightly less than in the 

variants with the use of cake. 

Introduction.  The results of regular periodic (every four years) agrochemical surveys of the arable land in the 

Chuvash Republic show that the fertility of intensively used in agriculture soils is reduced [4, 5, 7]. It is necessary to 

use organic fertilizers to increase soil fertility, the production of which is not enough.  

The aim of our research in 2018 was to study the possibility of using cake (dairy waste) and biofertilizers (solid 

products of biogas plant) like a potato fertilizer and environmental assessment of their application to the soil. 

Materials and methods. Identification of the action of organic substances ï solid biofertilizers and cake on 

potato yield and biological activity of light gray forest heavy loamy soil was carried out in the field production 

experience. The soil of the experimental site is light gray forest, heavily loamy on loess-like loam, has the power of the 

arable layer 24 cm, the power of the subsurface horizon A2B ï 14 cm. Technology is making the cake and bio-fertilizers 

into the soil the following. The soil was broken up by milling to a depth of 25 cm of the arable layer, then cake was 

applied superficially to various plots in doses of 3 kg / m
2
 (30t / ha), 6 kg / m

2
 (60 t / ha) and 9 kg / m

2
 (90 t / ha). After 

that, the re-milling was carried out- mixing the cake with the soil and planting the seeds of Gala potatoes. 

Results. The chemical composition of the cake and biofertilizers is presented in Table 1. 

 

Table 1 - Chemical composition of filter cake and bio-fertilizer 

 % in dry matter dry matter mg/kg 

Dry matter Ash content  Nitrogen ʈ2ʆ5 ʂ2ʆ ʉʘʆ Mgʆ Nʘʆ 

Cake JSC "Yadrinmolokoè 

25.6 11.2 2.50 2260 132 2320 36 84 

Bio-fertilizers, "Atalanuè LLC 

39.8 33.5 4.25 850 1088 283 116 350 

 

The cake is not mixed or poorly mixed with other substances and is practically insoluble in water. Not eaten by 

animals and birds. Products of a biogas plant - bio-fertilizers are also promising as a fertilizer for agricultural crops, in 

which poultry (chicken) manure is used as the main raw material [2, 6]. 

Since the emergence of seedlings, the potato plants have developed better in the variants with the maximum 

introduction of bio-fertilizers and cake into the soil (Fig. 1). 
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Control option 90 t/ha of biofertilizer 90 t/ha of cake 

Fig. 1. Type of potato plots in the early flowering phase 

 

From the data in Figure 1, it can be seen that in the control variant, potato plants lag behind in development and 

only the first flowers appear. Harvesting of potato tubers was carried out manually at the end of September on the plots 

of experience. The results of weighing harvested tubers showed that the yield of tubers is maximum in variants with the 

introduction of biofertilizers and cake in doses of 60 and 90 t/ha (Table. 2). 

 

Table 2 - Potato yield in the variants of experiments 

Ser. No. Experiment options 8.4 - Potato blight, % Commercial potato, % 

1. Control  12.8 4.4 8.6 83.8 

2. Bio-fertilizer 30t/ha 17.6 9.2 7.2 90.4 

3. Bio-fertilizer, 60 t/ha 20.4 12 6.5 92.3 

4. Bio-fertilizer, 90 t/ha 14.3 5.9 6.8 95.9 

5. Cake 30 t/ha  19.7 11.3 4.0 92.2 

6. Cake 60 t/ha  23.9 15.5 1.3 95.8 

7. Cake 90 t/ha 3.2  0.3 98.7 

 ʅʉʈ05     

 

In 2018, the decomposition of linen applications in the control averaged 26.3%, and in variants with the use of 

cake and biofertilizersï 60-80% (table. 3).  

 

Table 3 -Biological activity of the arable soil layer in the experimental variants 

Ser. No. Experiment options Biological activity, % Excess, % 

1. Control  26.3 - 

2. Bio-fertilizer 30t/ha 32.1 5.8 

3. Bio-fertilizer, 60 t/ha 39.6 13.3 

4. Bio-fertilizer, 90 t/ha 44.5 18.2 

5. Cake 30 t/ha  40.4 14.1 

6. Cake 60 t/ha  47.6 21.3 

7. Cake 90 t/ha 52.9 26.6 

 ʅʉʈ05 6.4  

 

From the data given in table 3, it can be seen that in 2018, under the influence of organic materials that served as 

fertilizers, the biological activity of the soil increases by 18.2 -26.6% compared to the control.  

Conclusion. Scientific studies conducted in 2018 showed that the use of solid biofertilizers produced in a biogas 

plant, and cake ï residues of dairy production - in doses of 60-90 t/ha increase the yield and improve the quality of 

potato tubers, and also contributes to increased biological activity, the content of mobile plant nutrients and in General - 

the fertility of light gray forest soil. In addition, the use of biofertilizers and cake as fertilizers reduces the amount of 

production waste requiring special disposal and thus contributes to the preservation of the purity of the environment.  

 

 


