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Abstract. The harvest from agricultural crops is formed in the leaves of 
plants due to the process of photosynthesis, all the technological activities 
that affect the development of leaves in the cultivation of crops are studied, 
the accumulation of dry matter in the smooth licorice plant is analyzed. In 
this experiment, the effects of various stimulants and biofertilizers on the 
development of smooth licorice were studied and analyzed. 
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1 Introduction 
Today, medicinal sweet licorice plants are planted on 43,181 million hectares of land 
worldwide, and the biological raw material reserve is 128,109 million tons. The product 
obtained from this plant is widely used in medicine [1], food [2], cosmetics, light industry 
and agriculture. Due to the high demand for smooth sweet raw materials in the world 
market, its natural growing areas have decreased. In particular, 2,200 in Azerbaijan (3.6 of 
the total area), 902 in Kyrgyzstan (1.4), 27,315 in Kazakhstan (62.6), 1,763 in Russia (2.9), 
10,776 in Turkmenistan (17, 7%), 142 ha (0.24%) in Tajikistan, 2180 ha (3.59%) in 
Mongolia, 37.4 ha in Uzbekistan, 6370.1 ha in Karakalpakstan, or 3.83% of the total area 
[4,5,6]. 

The efficiency of the accumulation of dry matter and the productivity of sugar plants are 
influenced by a large number of different factors, among which the main ones can be 
distinguished: the rapid development of digital technologies, the formation of a stable legal 
system  and other socio-economic and technological factors[7,8]. 

2 Materials and methods 
In the conditions of the saline soils of the Republic of Karakalpakstan, it consists in the 
development of sowing of seeds of the Glycyrrhiz glabra L crop using geohumus, 
aminomax stimulants and califos biofertilizer. 
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3 Results and discussion 
Determining the effect of geohumate, aminomax stimulants and califos biofertilizer on the 
germination of smooth licorice (Glycyrrhiza glabra L) seeds; 

to increase the germination of smooth sweet potato using a seed stimulator, to determine 
the effect on root and hay productivity; 

determination of its economic efficiency as a result of the use of stimulants in the 
cultivation of sweet licorice seeds. 

As the object of the study, medium-salt meadow-alluvial soil of the northern region of 
the Republic of Karakalpakstan, geohumat, aminomax stimulants and kalifos biofertilizer, 
and wild sweet licorice plant were taken[9,10]. 

The subject of the study is the germination of smooth sweet in field conditions and the 
effect of stimulants on it, the growth and development of the plant, photosynthetic activity, 
and the accumulation of root and above-ground vegetative mass of the plant. 

Research methods. Laboratory and field studies were carried out according to approved 
methods. Conducting research, biometric measurements and their analysis "Methods of 
conducting field experiments" (UzPITI, Tashkent, 2007); Microsoft Word and Excel 
computer programs were used based on the methods. 

Results of the research: The field experiment was conducted in the "Khalqabat" farm of 
the Kegayli district of the Republic of Karakalpakstan[11]. 

The suspension of stimulators and biofertilizer had a positive effect on the accumulation 
of dry matter in the plant when it was sprayed when the leaf appeared in the first year of 
flowering and the plant reached a height of 50-60 cm. 

In the conditions of 2018, when the suspension was sprayed with various stimulants and 
biofertilizers in the specified periods of sweet potato, in the observations carried out on 
September 1, the weight of the sweet potato stalk in the control variant (sprinkled with 
water) was 38.5 g, the leaf was 15.4 g, and the root was 14.1 g. When spraying the 
suspension prepared on the basis of geohumate, the above indicators were proportionally 
45.5: 33.0: 21.5 g. 

When the suspension prepared on the basis of Aminomax was sprayed, the dry mass of 
the stem was 42.3 g, the leaf was 31.3 g, and the root was 20.3 g. When using a suspension 
prepared on the basis of Kaliphos, the weight of the stem was 40.9 g, the leaf was 30.9 g, 
and the root was 20.0 g. 

During the first year of the life of the smooth licorice plant, the total amount of dry 
matter accumulated in one bush is 68 g in the control version; 100.0 g in the version using 
geohumate biostimulator; 93.9 g of dry matter was accumulated in one plant under the 
effect of aminomax stimulator and 91.8 g of califos biofertilizer. A positive effect of 
stimulants is visible[12,13].  

In the conditions of 2019, in the second year, it was 87.5 g, leaves 39.4 g, root 37.5 g. 
Compared to the control variant, geohumat stimulator 23.2 g/ha, leaf 17.1 g/ha root 5.4 g/ha 
and aminomax stimulator stem height 17.6 g/ha leaf 10.9 g/ha root 3.0 g/ha ha, it was found 
that the height of the stem was 13.3 g/ha, the height of the leaf was 7.9 g/ha, and the root 
was 2.5 g/ha. 

In the second year of the life of the sweet licorice plant, the total amount of dry matter 
accumulated in one bush is 164.4 g in the control version; 210.1 g in the variant with 
geohumate stimulator; 195.9 g of dry matter was accumulated in one plant under the 
influence of aminomax stimulator and 188.1 g of califos biofertilizer. A positive effect of 
the used preparations is visible. 

In the conditions of 2020, in the period of flowering, flowering and fruiting of the third-
year sweet potato in the control variant, it is equal to 80.1 g, the leaf is 35.6 g/ha, and the 
root is 40.2 g/ha. The dry weight of licorice stem when sprayed with geohumat stimulator 
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suspension was 20.6 g, leaves 15.2 g/root 11.7 g compared to the control option. These 
indicators are 10.6 g/ha when aminomax suspension is used; 11.1 g/ha; 9.8 g/ha; it was 
determined that the total was higher than 192.1 g/ha. (Table 1). 

Table 1. Effects of stimulants and biofertilizers on dry matter accumulation of smooth sweet (2018-
2020) 

 Options 
First year plant, gram/bush 

stem leaf root total 

1 Control 38,5 15,4 14,1 68 

2 Geogumat 45,5 33,0 21,5 100,0 

3 Aminomax 42,3 31,3 20,3 93,9 

4 Kaliphos 40,9 30,9 20,0 91,8 

Plant in the second year 

  stem leaf root total 

1 Control 87,5 39,4 37,5 164,4 

2 Geogumat 110,7 56,5 42,9 210,1 

3 Aminomax 105,1 50,3 40,5 195,9 

4 Kaliphos 100,8 47,3 40,0 188,1 

Third year plant 

  stem leaf root total 

1 Control 80,1 35,6 40,2 155,9 

2 Geogumat 100,7 50,8 51,9 203,4 

3 Aminomax 95,4 46,7 50,0 192.1 

4 Kaliphos 90,7 45,1 49,8 185.6 

During the third year of life of the smooth licorice plant, the amount of dry matter 
accumulated in one plant is 155.9 g in the control version; 203.4 g in the variant with 
geohumate stimulator; 192.1 g of dry matter was accumulated in one plant under the effect 
of aminomax stimulator and 185.6 g of califos biofertilizer. 

In the third year of life of Shirinmia, the accumulation of dry matter was slightly 
reduced compared to the second year[14]. 

It was determined that the composition of dry matter accumulation of Shirinmia varies 
over the years. In the first year, the proportion of the stem was high, 45.0-56.7%, the 
proportion of the leaf was 22.6-33.7%, and the proportion of the root was 20.7-21.8% 
(Table 2). 
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Table 2. Effect of preparations on dry matter content of smooth sweet (2018-2020) % 

 Options 
First year plant 

stem leaf root total 

1 Control 56,6 22,6 20,7 100 

2 Geogumat 45,5 33,0 21,5 100 

3 Aminomax 45,0 33,3 21,6 100 

4 Kaliphos 44,6 33,7 21,8 100 

Plant in the second year 

  stem leaf root total 

1 Control 53,2 24,0 22,8 100 

2 Geogumat 52,7 26,9 20,4 100 

3 Aminomax 53,6 25,7 20,7 100 

4 Kaliphos 53,6 25,1 21,3 100 

Third year plant 

  stem leaf root total 

1 Control 51,4 22,8 25,8 100 

2 Geogumat 49,5 25,0 25,5 100 

3 Aminomax 49,7 24,3 26,0 100 

4 Kaliphos 48,9 24,3 26,8 100 

In the second-year licorice plant, the percentage of stems was 52.7-53.6%, 24.0-26.9%, 
and the percentage of roots was 20.4-22.8%. 

In the third year, it was observed that the percentage of stems decreased by 48.9-51.4% 
and the percentage of leaves by 22.8-25.0%, while the percentage of roots increased by 
25.5-26.8%. According to the results of the experiments, a positive effect of the use of 
stimulants and biofertilizers on the productivity of stems and roots was determined in the 
conditions of the territory of Karakalpakstan. For this purpose, at the end of the effective 
period of productivity, the yield of the roots dug from the layer at a depth of 0-50 cm 
according to variants was determined by layers[15]. 

In the experiment, the first, second and third year data on hay yield when treated with 
geohumat, amionomax stimulants and califos biofertilizers during the growth and 
development of smooth sweet (table 3) are presented. 

According to the results of the research, during the period of 2018-2020, the average 
hay yield was 16.4 t/ha in the first year, 43.1 t/ha in the second year, and 47.8 t/ha in the 
third year. (Table 3)[16]. 

 

4

BIO Web of Conferences 78, 05005 (2023)
MTSITVW 2023

https://doi.org/10.1051/bioconf/20237805005



Table 3. Hay yield of smooth licorice by years of development under the influence of stimulants and 
biofertilizers, ts/ha (2018-2020) 

 Options 
Years of research 

Total 
2018 2019 2020 

1 Control 16,4 43,1 47,8 107,3 

2 Geogumat 20,2 49,9 56,5 126,6 

3 Aminomax 19,5 47,2 51,6 118,3 

4 Kolifos 18,7 46,1 49,7 114,5 

 EKF05, s/hа 0,58 0,99 0,74 2,31 

 EKF05, % 1,31 2,10 1,45 4,86 

The total yield was 107.3 tons/ha. Under the influence of geohumate stimulator, in the 
second option, 20.2 tons/ha of hay was obtained in the first year, 49.9 tons/ha in the second 
year, and 56.5 tons/ha in the third year, and a total of 126.6 tons/ha of hay was obtained. 
19.5 years, respectively, under the influence of the aminomax stimulant; 47.2; and hay yield 
of 51.6 t/ha was obtained. In this option, the total yield was 118.3 tons/ha. 18.7 years 
respectively in the fourth option when Kalifos biofertilizer is used; Hay yield was 46.1 and 
49.7 t/ha, total 114.5 t/ha of hay was obtained[18,19]. 

If in the first, second and third years of the options, compared to the control option, 
under the influence of the geohumat stimulator, it was found that 3.8 t/ha, 6.8 and 8.7 t/ha 
additional hay was obtained, respectively, aminomax stimulator and kaliphos biofertilizer 
hay of smooth sweet had a positive effect on the yield, but less hay yield was obtained 
compared to the variant with geohumate stimulator. 

Therefore, it was determined that the use of geohumic stimulator during the growth and 
development period of smooth sweet potato has a positive effect on hay yield[20]. 

Also, changes in the total dry weight of sweet potato under the influence of drugs, and 
an increase in hay yield were observed. The mathematical correlation between these two 
indicators was calculated according to the method of BA Dospekhov (1979)[21]. According 
to mathematical calculations, it was observed that the results of dispersion analysis have a 
positive correlation between these indicators. In particular, the correlation coefficient 
between the two indicators was equal to r=0.969 (R2=0.9385), which showed the existence 
of a high level of connection (Figure 1). 
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Fig. 1. Under the influence of stimulants and biofertilizer during the development period of sweet 
Correlation between dry matter accumulation and hay yield connection, 2018-2020 

In order to study the effect of stimulators on root productivity, the data obtained by the 
options when the root dug from the layer to the depth of 0-50 cm was washed and analyzed 
every year according to the options are presented in Table 3.4.4. When digging and 
cleaning root yield was analyzed by options, in the first year, in the first option, an average 
root yield of 1.1 t/ha was obtained, while in the second option, an average of 2.8 t/ha was 
obtained. 

When Aminomax stimulator was applied to the first-year smooth sweet potato, 2.3 t/ha 
root yield was obtained, and 1.2 t/ha more root yield was obtained compared to the control 
option. 0.5 t/ha less root yield was obtained compared to the option using geohumate 
stimulator. 

When Kalifos biofertilizer was used, an average root yield of 2.0 t/ha was obtained, 
compared to the control option, an additional 0.9 t/ha root yield was obtained, and a 0.8 t/ha 
less yield was obtained compared to the option with geohumate biostimulator (Table 4). . 

Table 4. Effect of stimulants and biofertilizer on root yield, t/ha (2018-2020) 

 Options 
Years of research Total 

2018 2019 2020  

1 Control 1,1 3,0 4,4 8,5 

2 Geogumat 2,8 4,1 5,4 12,3 

3 Aminomax 2,3 4,0 5,2 11,5 

4 Kolifos 2,0 3,9 4,6 10,5 

 EKF05, c/hа 0,7 0,27 0,90 1,87 

 EKF05, % 0,03 0,7 1,75 2,48 

Therefore, the use of geohumate stimulator during the period of smooth sweet potato 
gives a high result. Depending on the biological characteristics of sweet licorice, the growth 
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development in the second and third years was much higher and affected root 
accumulation. 

At the end of the second year of operation of the smooth sweet potato, when the 
accumulation of roots at a depth of 0-50 cm was determined, the root yield was 3.2 tons per 
hectare in the control option. 4.1 tons of roots per hectare were obtained when we used the 
geohumic stimulator, and 0.9 t/ha additional yield was obtained compared to the control 
option. In the variant with Aminomax stimulator, 4.0 tons of root crop was obtained per 
hectare, and 0.8 t/ha additional root yield was obtained compared to the control variant. In 
the fourth option, where Kalifos biofertilizer was used, 0.7 t/ha additional root yield was 
obtained compared to the control option. 

So, it was found that the use of geohumic stimulator during the second year of operation 
of smooth sweet potato gives a good result. 

At the end of the third-year period of smooth sweet potato, when we determined the root 
yield at a depth of 0-50 cm, the root yield was much higher than in previous years, and the 
effect of the stimulators on the options was determined. 

According to the obtained data, in the control variant, 4.4 tons of root crops per hectare 
were obtained according to average returns. In the variant with Geohumat stimulator, the 
average root yield was 5.4 tons per hectare, that is, an additional root yield of 1.0 tons per 
hectare was obtained compared to the control variant. When Aminomax stimulator was 
used during the period of operation of smooth sweet potato, 5.2 tons of root crop was 
obtained per hectare, and 0.8 tons of additional yield was obtained compared to the control 
option. In the fourth option, where Kalifos biofertilizer was used, 4.6 tons of roots per 
hectare were obtained. 

Therefore, as a result of the use of geohumic stimulator during the growth and 
development period of smooth sweet potato, compared to the control option, 1.7 tons per 
hectare in the first year, 0.9 t/ha in the second year, and 1.0 tons per hectare in the third year 
created the basis for obtaining an additional root crop. 

In the experiment, the seed yield is obtained only in the third year, and usually the seed 
yield is higher in the 3rd year. Also, as a result of the effect of stimulants on sweet potato, 
an increase in the total yield of hay was observed, and the yield of roots also increased. The 
mathematical correlation between these two indicators was calculated according to the 
method of BA Dospekhov (1979). According to mathematical calculations, it was observed 
that the results of variance analysis have a positive correlation between these indicators. In 
particular, the correlation coefficient between the two indicators was equal to r=0.936 
(R2=0.8760), which showed the existence of a high level of connection (presented in Figure 
2). 
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Fig. 2. Correlation between sweet potato hay yield and root yield under the influence of stimulants 
and biofertilizers, 2018-2020. 

A total of 8.5 t/ha in the control option in three years; 12.3 t/ha under the influence of 
geohumate; root yield was 11.5 t/ha under aminomax and 10.5 t/ha under califos. Root 
yield due to stimulators and biofertilizer is 44.7; 35.3; increased by 21.%. 

4 Conclusion 

1. Under the influence of stimulators, the weight of dry matter accumulated in one plant 
was 47.5 grams more than the control, due to geohumat, 36.2 grams due to aminomax, and 
29.7 grams due to califos. The dry matter of the plant stem is on average 51.3-48.9% stem, 
22.8-24.3% leaf and 25.9-26.8% root. 

2. The applied new agrotechnical measures activated the photosynthetic activity of 
sweet potato. In particular, under the influence of geohumate stimulator, the leaf surface is 
43.3 thousand m2/ha; planting rate of 15 kg/ha and N100R140K80 fertilizer rate was 54 
thousand m2/ha. 

References 

1. D. Denisova, E. Strandstrem, E. Akhmetshin, D. Nikolenko. Efficiency of Various 
Forms of Simulation Training in the Training of Medical Professionals. European 
Journal of Contemporary Education. 12(3), 788-796 (2023). doi: 
10.13187/ejced.2023.3.788 

2. B.A. Voronin, I.P. Chupina, Ya.V. Voronina, V.S. Kukhar, N.N. Simachkova. About 
agricultural products, raw materials and food with improved characteristics (scientific 
commentary on the Federal Law). IOP Conference Series: Earth and Environmental 
Science, 949(1), 012025. (2022). 

3. K. Barmuta, E. Akhmetshin, R. Shichiyakh, A. Malkhasyan. Features of Innovative 
Activities of Agricultural Organizations in the Conditions of Macroeconomic 
Instability. E3S Web of Conferences, 396, (2023). 

4. N.E. Goryushkina, O.G. Larina, T.A. Magsumov, O.Y. Voronkova, V.A. Chernov. 
State regulation of liquor tax levy in the Russian state (9th-19th centuries). 

8

BIO Web of Conferences 78, 05005 (2023)
MTSITVW 2023

https://doi.org/10.1051/bioconf/20237805005



International Journal of Mechanical Engineering and Technology, 9(11), 1242-1250 
(2018). 

5. Sh.M. Mirziyoev Resolution No. 63 "On measures for the further development of 
cultivation and industrial processing of licorice and other medicinal plants in the 
Republic of Uzbekistan." Tashkent, May 16, 2017.  

6. Sh.M. Mirziyoev Decision PQ-2911 "On measures to create favorable conditions for 
rapid development of the pharmaceutical industry of the Republic" (Tashkent, 2017). 

7. B. Nasiyev, A.  Dukeyeva. Influence of Mineral Fertilizers and Methods of Basic 
Tillage on the Yield and Oil Content of Sunflower, OnLine Journal of Biological 
Sciences, 23 (3), 296-306 (2023). doi: 10.3844/ojbsci.2023.296.306 

8. B.N. Nasiyev, A.K. Bekkaliyeva, T.K. Vassilina, V.A. Shibaikin, A.M. Zhylkybay. 
Biologized Technologies for Cultivation of Field Crops in the Organic Farming System 
of West Kazakhstan, Journal of Ecological Engineering, 23 (8), 77-88 (2022). doi: 
10.12911/22998993/150625 

9. I. N. Sycheva, Y. L. Ovchinnicov, O. Y. U. Voronkova, V. V. Kolmakov,  A. G. 
Vasilieva. Economic potential and development prospects of small businesses in rural 
areas. European Research Studies Journal, 21(4), 292-303 (2018). 
doi:10.35808/ersj/1121 

10. N.N. Chernogor, A.S. Emelyanov. State programs on systematization of legislation in 
Russia: from doctrine to practice. Voprosy Istorii, 2(1), 217-225 (2022). 

11. M.V. Zaloilo, N.V. Vlasova, D.A. Pashentsev. Climate Change as a Global Challenge 
in Agricultural Economics. Lecture Notes in Networks and Systems, 205, 417-422 
(2021). 

12. D.A. Kazantsev. Problems and Prospects of Regulating Relations within a Deal 
Effected with Participation of Artificial Intelligence. Journal of Digital Technologies 
and Law, 1(2), 438-463 (2023). doi: 10.21202/jdtl.2023.18 

13. N.N. Chernogor, A.S. Emelyanov, M.V. Zaloilo. Programming and coding functions of 
law in the evolutionary variability of its social purpose. Voprosy Istorii, 3(2), 90-98 
(2022). 

14. V.V. Gushchin, A.S. Korsunova, E.S. Yulova. State regulation of entrepreneurial 
activity in Russia. Journal of Advanced Research in Dynamical and Control Systems, 
12 (4 Special Issue), 1331-1336 (2020). 

15. L.Y. Grudtsina, D.A. Pashentsev, V.A.Baranov. The concept of judge-made law and 
the interpretation of law by the courts in Russia and Germany. Journal of Advanced 
Research in Dynamical and Control Systems, 12(5 Special Issue), 1212-1216 (2020). 

16. A.P. Garnov, V.Y. Garnova, L.V. Shabaltina, I.R. Begishev, L.V. Panferova. New 
opportunities for the digital economy: The implementation of an effective state 
innovation policy. Journal of Environmental Treatment Techniques, 8(4), 1321-1325 
(2020). 

17. I.R. Begishev. Limits of criminal law regulation of robotics. Vestnik Sankt-
Peterburgskogo Universiteta, Pravo, 12(3), 522-543 (2021). 

18. A. Zharova. Introducing artificial intelligence into law enforcement practice: The case 
of Russia. Annals of DAAAM and Proceedings of the International DAAAM 
Symposium, 30(1), 688-692 (2019). 

19. V. Elin, P. Panfilov. Technological and legal issues of identifying a person on the 
internet to ensure information security. Annals of DAAAM and Proceedings of the 
International DAAAM Symposium, 29(1), 0471-0478 (2018). 

9

BIO Web of Conferences 78, 05005 (2023)
MTSITVW 2023

https://doi.org/10.1051/bioconf/20237805005



20. A. Zharova. Ensuring the information security of information communication 
technology users in Russia. International Journal of Cyber Criminology, 13(2), 255-
269 (2019). 

21. B.A. Dospekhov. Methodology polevogo opyta. (Moscow, Kolos, 1985) 351. 

10

BIO Web of Conferences 78, 05005 (2023)
MTSITVW 2023

https://doi.org/10.1051/bioconf/20237805005


	1 Introduction
	2 Materials and methods
	3 Results and discussion
	4 Conclusion
	References

