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Abstract. The article provides information on the influence of the
Tashkent-Termiz M-39 highway of the Republic of Uzbekistan on the
amount of copper, zinc and lead in the irrigated meadow soils around the
road. The total amount of copper, zinc and lead in the soil has increased
due to the emissions of motor vehicles traveling on the highway. Heavy
metal pollution has a maximum value at a distance of 20 m from the road.
In the Tashkent-Termiz direction, lead in the soil on the left side of the
road has a maximum value of 68.2 mg/kg at a distance of 25 m from the
road; and the maximum value of copper and zinc was determined at a
distance of 20 m from the road and they are 85.3, respectively; equal to
127.4 mg/kg. The total amount of copper, zinc and lead decreases with
distance from the above mentioned distances. Heavy metals accumulate
mainly in the upper layer rich in organic matter of the studied soils and
decrease toward the lower layers according to a certain law.

1 Introduction

Globally, motor transport has become one of the main sources of environmental pollution.
The number of cars that are driven by the combustion of petroleum products is constantly
increasing, and the emissions released from them cause pollution of air, soil and water
sources. Among the sources of environmental pollution, motor transport is of particular
importance. Because the pollution of industrial enterprises is local, the road stretches for a
long distance, on which vehicles move non-stop throughout the day, and is one of the main
sources of soil pollution near the road. [1].

Soils around highways are mainly contaminated with heavy metals such as lead, copper,
zinc, cadmium, nickel, and chromium. Among them, the most toxic metal is lead. [2].

Soil pollution is mainly airborne and accumulates and persists longer in the soil than in
other layers of the biosphere, and has a greater negative impact on the ecosystem. [3].

Contamination of soils around highways with various harmful compounds and heavy
metals has been studied by researchers. Soil pollution with heavy metals is caused by fuel
burning of cars, wear and tear of tires, and emissions from explosions during braking [4-7].

Road traffic soil pollution has been studied by many researchers [8,9]. According to the
literature, the widespread use of cars significantly pollutes the environment, including soil,
air and water bodies with heavy metals [10].
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Zn, Cd, Cu, Ni, Cr enter the soil as a result of the activities of motor vehicles, and the
most widespread and harmful among them is lead. Contamination of the soil surface with
traffic emissions varies depending on the number of vehicles and continues for some time
even after traffic stops on the road [11-13].

Heavy metals are distributed in the soil mainly in two ways - natural and man-made.
The man-made share of environmental pollution of copper and zinc is 75 percent, the share
of cadmium and mercury pollution is 50 percent, the share of nickel pollution is 30 percent,
cobalt pollution is 10 percent, and lead pollution is 50-80 percent [14,15 ].

Contamination of the soil of the natural environment with heavy metals has a negative
impact on the stability and productivity of the existing ecosystems and on the number and
diversity of plants. Therefore, monitoring soil contamination with heavy metals is one of
the important tasks [16,17].

Heavy metal contamination of irrigated soils in the conditions of Uzbekistan was
determined by the amount of heavy metals such as Zn, Cu, Pb, Cr, Ni in Samarkand
chemical plant "Shortangazkimyo" gas processing enterprise, Almalyk mining and
metallurgical combine, Angren state station. [18,19]. The level of heavy metal pollution of
the soil around the studied industrial enterprises mainly depends on the wind direction, and
the increase of metals in the soil had a negative effect on its ecological status and
productivity [20,21].

The higher the speed of the cars, the greater the amount of harmful substances emitted
from them. Soils around high-traffic roads are also more heavily contaminated with heavy
metals [22].

The release of heavy metals into the environment as a result of motor vehicle activity
depends on the fuel consumption, engine oil, tire wear, braking process, road condition and
a number of other factors. Cadmium is released as a result of engine oil wear, zinc as a
result of tire wear, copper and lead as a result of brake pad wear [23-25].

Bituminous and mineral aggregates (gravel, crushed stone) of asphalt pavements
contain various heavy metal compounds such as Cu, Zn, Cd and Pb. They mainly fall into
roadside soils through precipitation or other water flow [26,27].

The maximum amount of zinc in the forest-podzol soils around the highway of the
Republic of Belarus was recorded from 8.86 to 41.05 mg/kg. The maximum pollution with
zinc was observed at distances of 5-25 meters from the road.

At this distance, the mobile form of zinc was found to be higher than its permissible
limit (23 mg/kg). In the studied plots, the amount of lead varied from 25.79 to 15.97 mg/kg
at a distance of 200 meters from the road, and it was 215-130% more than that of lead (12
mg/kg). However, it did not exceed sanitary standards (32 mg/kg) [ 28].

The maximum amount of gross lead was 55 mg in 1 kg of soil at a distance of 30 meters
from the highway, and the amount of zinc was equal to 74 mg. The increase in the amount
of heavy metals in the soil. it is noted that it disrupts the ecological status and, as a result,
has a negative effect on the amount of nitrate and nitrogen in the form of ammonium in the
soil [29,30].

The maximum amount of lead and nickel in the irrigated grassland soils of the M-39
international highway "Tashkent-Termiz" was 61 and 78 mg/kg, respectively, 25 meters
away from the highway, and zinc was 76 mg/kg, 10 meters away. The maximum amount of
mobile lead in these soils was 24.0 mg/kg, 5 meters away from the highway, and 28 mg/kg
of mobile zinc, 20 meters away. The maximum amount of mobile nickel at a distance of 10
meters from the road is 19.5 mg/kg [31,32]. The given information There is very little
information about the impact of vehicle emissions on roadside soils in the territory of
Uzbekistan.
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The purpose of the study. Determination of the total amount of heavy metals in the soils
of the Bakhmal massif, Sirdarya region, the largest Tashkent-Termiz M-39 highway in
Uzbekistan.

2 Research object and methods

Natural conditions of the researched area: The research was conducted in the conditions of
irrigated gray-meadow soils in the part of the "Tashkent-Termiz" international M-39
highway, Sardoba district, Sardoba region, which passed the border of the Bakhmal massif.

According to the information of "Syrdarya Meteorological Station", the average annual
air temperature of the Syrdarya region is around +13.5°-14.8°C. The highest temperature is
July, and the coldest is December. The duration of frost-free days is 200-236 days.
Syrdarya region is located in the zone where strong winds cross, and the area is strongly
influenced by the north and east (Bekabad wind). The main part of the wind blows more
from the east and is most common in May-June. Wind speed reaches 3.2 m/sec. The annual
average wind speed is as follows N-22%, NE-18%, E-40%,SE-18%, S-34%,SW-16%, W-
28%, NW-28%.

N

40

Fig. 1. "Windflower" graph of the area

3 Research methods

Soil sampling: 50 meters from the highway in order to study the granulometric
composition, physical and agrochemical properties of irrigated gray-meadow soils
distributed in the section of the M-39 highway "Tashkent-Termiz" beyond the border of
Bakhmal massif, Sardoba district, Syrdarya region, and to study the distribution of heavy
metals along the soil profile. a soil section was taken at a distance.

Soil samples were taken every 5 meters from the highway up to 100 meters, every 10
meters up to 200 m, every 25 meters up to 300 m, every 50 meters up to 500 m, and every
100 meters up to 1000 meters. The weight of each average sample was 1000 grams.
[33,34].

4 Laboratory analyses

The mechanical composition of the soil - according to Kachinsky, by the pipette
method; specific mass of the soil-by the pycnometer method; volume mass of the soil-
cylinder method; soil porosity - by calculation, soil humus - by the Tyurin method; gross
NRC — by the Maltseva-Gritsenko method in one sample; N-NO3-Grandwald-Lyaju
method; N-NN4-Nessler reagent; mobile phosphorus — according to the Machigin-Protasov
method in an alternating potassium-flame photometer; total amount of copper, zinc and lead
was determined by dissolving in HCI:HNO3 (3:1) solution in ICP-OES.
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5 Discussion of the research results

According to the results of the conducted research, the volume mass of gray-meadow soils
spread around the section of the Tashkent-Termiz highway passing through the area of
Bakhmal massif, Sardabo district, Sirdarya region, varies between 1.28-1.59 g/cm3 along
the horizons. In this case, the smallest indicator of density was recorded in the top 0-30 cm
soil layer and increases downwards along the soil section (Table 1).

Under the impact of agricultural machines, the sub-layer is denser (1.38 g/cm3). The
volume mass of the horizon after the driving sublayer has decreased again (1.35 g/cm3).
Starting from the lower 87-130 cm layer, the volume mass increased again, and the highest
density index was recorded in the lower 130-190 cm layer (1.59 g/cm3).

Table 1. M-39 General physical properties of soils around the highway

Depth, cm Relative mass, Bulk density, Total porosity, %
g/cm? g/cm?
0-30 2,60 1,28 50,7
30-47 2,61 1,38 47,1
47-87 2,64 1,35 48,8
87-130 2,64 1,45 45,0
130-190 2,67 1,59 40,4

The total porosity of the soil varies depending on its volume and specific mass. The
highest porosity was observed in the upper 0-30 cm layer of the soil (50.7 %), and the
porosity decreased from the upper layer to the lower layer, and the smallest porosity was
recorded in the 130-190 cm layer of the section. Here, the porosity was 40.4 percent.

According to the analysis, the amount of humus in the studied soils is around 1.02
percent in the upper 0-30 cm layer of the soil and decreases downwards along the soil
profile. These soils are low in gross and mobile nutrients (NPK) necessary for plants. In the
upper 0-30 cm soil layer, total nitrogen content is 0.11%, total phosphorus content is
0.12%, and total potassium content is 1.87%. It was noted that the amount of nutrients in
mobile form is: N-NO3 -17.0 mg/kg, N-NH4 -20.2 mg/kg, P205 -24.2 mg/kg, K20 -260
mg/kg. The absorption capacity of the soil is 16 mg/eq in the 0-30 cm layer and

decreases downwards along the soil cross-section.

Table 2. Agrochemical properties of soils around the M-39 highway

Depth, Humus, Total,% N Mobi;;, N, P, K mg/kg Absorpt_ito

cm % N P K | Noo | ni, | PO | KO n fi‘gfecci Y
0-30 1,02 0,11 0,12 1,87 17,0 20,2 24,2 260 16
30-47 0,77 0,08 0,09 1,71 8,6 17,2 18,1 200 14
47-87 0,61 0,071 0,075 1,51 5,0 10,5 15,4 100 10
87-130 0,50 0,068 0,061 1,22 47 8,0 15,0 104 8
130-190 0,40 0,057 0,047 0,87 4,0 7,6 10,2 85 7

The amount of copper in these soils has increased due to emissions from vehicles. The
amount of copper gradually increased up to 25 meters from the highway. For example, at a
distance of 5 meters it is 71.3 mg/kg, and at a distance of 10 meters it is 72.1 mg/kg. The
maximum amount of copper in the soil was 85.3 mg per 1 kg of soil, and this indicator was
recorded 20 meters away from the highway (Figure 2.). At a distance of up to 75 meters
from the highway, the total amount of copper was 70 mg/kg, and at a distance of 100
meters, it was 60 mg/kg. Assuming that the permissible limit for the total amount of copper
in soil (REM) is 55 mg/kg, 100 meters from the highway is 1.5 times the REM. Soils



BIO Web of Conferences 149, 01059 (2024) https://doi.org/10.1051/bioconf/202414901059
Genetic Resources 2024

containing 40 mg/kg or more copper were monitored up to 700 meters away, and soils with
30 mg/kg or more copper were monitored up to 800 meters away.

The total amount of copper in the khaydov layer of soil 0-30 cm was 71.3 mg/kg at a
distance of 5 m near the road, 72.1 mg/kg at 10 m, and 85.3 mg/kg at 20 m. The total
amount of copper at a distance of 20 m corresponds to the maximum. This is 30.3 mg/kg
more than REM. The total amount of copper (83.0 mg/kg) decreases from 30 m from the
road and reaches 22.2 mg/kg at a distance of 1000 m. The gross amount of lead also
initially increases with distance from the road. In the soil 5, 10, 20, 30 meters away from
the road, the total amount of lead increases from 60.8 mg/kg to 65.2 mg/kg, and the
maximum amount corresponds to the distance of 30 m. Then, from 40 m to 1000 m, the
amount of total lead decreases from 59.2 mg/kg to 13.6 mg/kg. The maximum total amount
of lead was observed at 10 m compared to the maximum amount of copper and was found
to be 33.2 mg/kg compared to REM.

Total zinc, like copper and lead, increased gradually from 5 m to 20 m from the road,
and a maximum of 127.4 mg/kg was recorded at 20 m from the road.

Total zinc content in the soil 20 m away from the highway exceeded its permissible
limit by 27.4 mg/kg. From a distance of 40 meters from the road, the amount of zinc was
less than the permissible limit of this element, and at a distance of 150 m from the road it
was 50.3 mg/kg, and at 1000 m it was equal to 35.6 mg/kg. Total copper was below the
REM (53.2 mg/kg) at 150 m from the road, for lead at 300 m (27.2 mg/kg) and for zinc at
40 m (98.2 mg/kg). kg) corresponded to. Therefore, the lowest level of zinc in relation to
the total amount of REM is 40 m closest to the road, copper is 150 m, and lead is 300 m.
The area of soil contamination with lead was found to be higher than that of copper and
zinc.
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Fig. 2. Gross content of heavy metals in soils around Tashkent-Termiz M-39 highway. 0-30cm.

It is known that all the elements in the soil are not evenly distributed along its horizontal
layers, the main reason for the non-uniform distribution of the elements depends on its
mineralogical, mechanical composition, humus content, environmental reaction and other
factors.

The amount of heavy metals along the profile of gray-meadow soils decreases along the
soil horizon from the tillage layer to the lower layers. In the upper 0-30 cm layer of the soil,
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the total amount of copper was 75.7 mg/kg, lead was 55.2 mg/kg, and zinc was 82.6 mg/kg.
(Figure 3).

The total amount of copper is 37.2 mg/kg in the 30-47 cm layer, 21.2 mg/kg in the 47-
87 cm layer, 17.2 mg/kg in the 87-130 cm layer, and 10.4 mg/kg in the 130-190 cm layer.
was kg.
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Fig. 3. Changes in the total amount of heavy metals in the soil profile.

Also, the total amount of lead and zinc decreased along the soil profile as it descended
into the lower layers. The total amount of copper, lead and zinc in the 0-30 cm layer is 75.7,
respectively; 55.2; 82.6 mg/kg, and their amount in the 130-190 cm layer is 10.4; 4.7; 9.8
was found to be mg/kg.

6 Conclusion

The amount of heavy metals in the irrigated grassland soils was influenced by the emissions
released as a result of the activities of vehicles moving on highway roads, the emissions
increased the content of copper, lead and zinc in the grassland soils. Heavy pollution with
these elements was noted mainly at a distance of up to 30 meters from the highway. After
this distance, the amount of heavy metals gradually decreases. Heavy metals accumulate in
the upper organic matter-rich layer of gray-meadow soils and decrease according to a

certain law.

References

1. Kazakova N.A., Sadretdinova L.R., Mukhametshin A.A. Monitoring the content of
heavy metals in soils of roadside areas (for example, the city of Ulyanovsk).
International Research Journal Ne. 1 (103), 2021. - P. 84-87.

2. Timofeeva Y.O. Heavy metals in soils adjacent to the highway // Fundamental
research. 2013. Ne. 10-10. P. 2226-2230.



BIO Web of Conferences 149, 01059 (2024) https://doi.org/10.1051/bioconf/202414901059
Genetic Resources 2024

10.

11.

12.

13.
14.

15.

16.

17.

18.

Singh Jiwan and Kalamdhad Ajay S. Effects of Heavy Metals on Soil, Plants, Human
Health and Aquatic Life // International Journal of Research in Chemistry and
Environment Vol. 1 Issue 2 Oct. 2011 P.15-21.

Dzhuvelikyan H.A. Ecological state of natural and anthropogenic landscapes in the
Central Black Earth: diss. ... Doctor of Biological Sciences (03.00.16 - Ecology) -
Voronezh, 2007. p-232.

Stukanov V.A., Kozlov A.T., Tomilov A.A., Tatarinov V.V., Pozhidacva M.V. The
influence of motor transport on the state of the environment of a large industrial city //
Bulletin of VSU, Series: Chemistry. Biology. Pharmacy, 2012, Ne. 1. p-168-175.

Bakhranov.G'.M. Soil contamination with heavy metals and environmental impact.
Directory Indexing of International Research Journals-CiteFactor. VOLUME 2 |
ISSUE 10 2021. B-193-196

Azimov H.G., Kurbanov A., Mukimov I. Analysis of environmental pollution

problems // Oriental Renaissance: Innovative, educational, natural and social sciences.
VOLUME 2. May 2022. R. 984-993

Kaplina S.P., Kamanina I.Z. Content of heavy metals in the soil cover in medium-sized
cities in the north of Moscow region and their impact on human health // Fundamental
research. 2011. Ne. 7. P. 71-75,

Vishnevaya Yu.S., Popova L.F. Impact of motor transport on soil pollution in
Arkhangelsk with heavy metals // Bulletin of NArFU. Series: Natural sciences. 2016.
Ne. 2. P. 32-41.

Parfenova E.A. Assessment of soil pollution with heavy metals as a result of the
influence of vehicle emissions // Bulletin of the Penza State Pedagogical University
named after V.G. Belinsky. 2011. Ne. 25. P. 590-592.

Latrill C. Phisical speciation of trace metals in Fe-Mn concretions from a rendzic
lithosol developed on Sinemurian limestone (France) / C. Latrill, F. Elsass, F. van
Oort, L. Denaix // Geoderma. 2001. Vol. 100. pp. 127-146.

Timofeeva Y.O., Golov V I. Eurasian Soil Science, 2007, Vol. 40, Ne. 12, pp. 1308—
1315.

Timofeeva Y.O. Geochemistry International, 2008, Vol. 46, Ne. 3, pp. 293-301.

Matveev, N. M. Pavlovsky, V. A., Prokhorova, N. V., Ecological bases of
accumulation of heavy metals by agricultural plants in forest-steppe and steppe Volga
region // Samara: Publishing house "Samara University". - 1997. - 215 p.,

Kemov, K. N. The effect of "Tailing storehouse" of Mikhailovsky mining enterprise on
adjoining agrocenoses / K. N. Kemov // Agrochemical Bulletin. —2011. - Ne. 1. — P.
36-37.

Chikeneva 1.V. Ecological and biogeochemical assessment of the vegetation cover of
the Orsk-Novotroitsk industrial hub influence zone: diss. ... Cand. of Biological
Sciences. Orenburg, 2009. 174 p.

Chikeneva 1.V., Abuzyarova Y.V. Features of heavy metal accumulation and
consequences of its influence on the human body near the roads of the Orenburg region
(on the example of the Orenburg-Samara highway) // Bulletin of the Orenburg State
Agrarian University. 2013. Ne. 6 (44). P. 196-199.

Kholikulov Sh., Artykov T., Bobobekov I. Man-made pollution of irrigated gray soils
and the effect of fertilizers on it // Journal of Agroscience. Tashkent.-2010. Ne. 4 (16).-
P.26-27.



BIO Web of Conferences 149, 01059 (2024) https://doi.org/10.1051/bioconf/202414901059
Genetic Resources 2024

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Kholikulov Sh, Bobobekov I, Abdurakhimov M, Abdumalikov J, Yakubov T. The
Effect of Fertilizers on the Extraction of Heavy Metalsand Arsenic in Soil by Plant
Biomass. Journal. Ecological Engineering & Envinomen Texnology. 2024, 25(1), 227—
237 https://doi.org/10.12912/27197050/175137

Kholikulov Sh., Yakubov T., Bobobekov 1., The Effect of Gas Industry Waste on
Heavy Metals in Soil. Journal of Ecological Engineering 22(9), 255-262 (2021).
DOI:10.12911/22998993/141365.

Kholikulov Sh., Bobobekov 1., Yakubov T., Botirova B. Influence of Gas Industry
Waste on the Ecological Condition of Soils// E3S Web of Conferences 462, 03045
(2023). https://doi.org/10.1051/e3scont/202346203045

Leonidova T.V., Sidorenkova N.K., Blokhina N.A., Kharitonov [.D. Content of heavy
metals in the roadside zone of highways// International journal of applied and
fundamental research Ne. 1, 2019. P. 146-149.

Markus, J.A.; Mc Bratney, A.B. An urban soil study: Heavy metals in Glebe, Australia.
Aust. J. Soil Res. 1996, 34, 453-465.

Wilcke, W., Silke M., Nualsri, K., Wolfgang, Z. Urban soil contamination in Bangkok:
Heavy metal and aluminium portioning in topsoils. Geoderma 1998, 86, 211-228.

Winther. M., Slente. E. Heavy Metal Emissions for Danish Road Transport; NERI
Technical Report Ne. 780; Aarhus Universitet: Roskilde, Denmark, 2010]

Viard. B., Pihan. F., Promeyrat. S., Pihan. J.C. Integrated assessment of heavy metal
(Pb, Zn, Cd) highway pollution: Bioaccumulation in soil, graminaceae and land snails.
Chemosphere 2004, 55, 1349-1359

Nabuloa, G.; Oryem-Origa, H.; Diamond, M. Assessment of lead, cadmium, and zinc
contamination of roadside soils, surface films, and vegetables in Kampala city,
Uganda. Environ. Res. 2006, 101, 42-52.

Rud A.V. Pollution of soils and vegetation of roadside strips of highways in Minsk
region with heavy metals// Bulletin of BSU. Series 2. 2007. Ne. 1. P. 111-115).

Abdurakhimov M.K., Abduhakimova N. Assessment of soil contamination with heavy
metals in cotton agrocenosis and its impact on the ecological environment. November
30, 2022 | scientists.uz. P. 307-312.

Abdurakhimov M K., Abduhakimova N. Effect of heavy metals on the amount of
nutrients in the soil. International scientific journal "Interpretation and researches" Ne.
10.2023. P. 134-138.

Bobobekov I. Amount of mobile heavy metals in grass-gray soils around the M-39
highway // Agro-chemical protection and plant quarantine Ne. 2. 2024. P.161-163.

Kholikulov Sh., Bobobekov 1., Kholbozorov I. Heavy metal contamination of soils
around the highway// Agrochemical protection and plant quarantine Ne. 4. 2023. P. 99-
100.

Kovalski V.V., Gololobov A.D. Methods for determination of microelements in organs
and tissues of animals, plants and soils. - M.: Kolos, 1969. p -272.

Methodical instructions for determination of heavy metals in soils of agricultural lands
and plant products, 1992.

Ochilov, S., Kadirov, V., Umirzoqov, A., Karamanov, A., Xudayberganov, S., &
Sobirov, I. (2022¢). Ore stream management on the development of deposits of natural
and technogenic origin. AIP Conference Proceedings.
https://doi.org/10.1063/5.0093311


https://doi.org/10.12912/27197050/175137
https://doi.org/10.1051/e3sconf/202346203045
https://doi.org/10.1063/5.0093311

BIO Web of Conferences 149, 01059 (2024) https://doi.org/10.1051/bioconf/202414901059
Genetic Resources 2024

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Akramov, B. S., Khayitov, O. G., Umirzokov, A. A., Nuritdinov, J. F., & Kushshaev,
U. K. (2022b). Forced fluid withdrawal as a method of enhanced oil recovery in
hydrocarbon fields. AIP Conference Proceedings. https://doi.org/10.1063/5.0091268

Bekpolatov, J., Mishareva, M., Salizhanova, G., Aminzhanova, S., Umirzoqov, A., &
Xatamov, G. (2022b). Technological research of gold-containing ore of the interfluve
section. AIP Conference Proceedings. https://doi.org/10.1063/5.0090782

Nasirov, U. F., Ochilov, S. A., Umirzoqov, A. A., Xudayberganov, S. K., Narzillaev,
A. N., & Sobirov, I. S. (2022d). Development of algorithm for managing mineral
resources of deposits. AIP Conference Proceedings. https://doi.org/10.1063/5.0091542

Umarova, 1., Makhmarezhabov, D., & Umirzokov, A. (2023b). INVESTIGATION OF
THE USE OF ION FLOTATION FOR THE EXTRACTION OF COPPER FROM
SULFURIC ACID SOLUTIONS. NEWS of National Academy of Sciences of the
Republic of Kazakhstan, 1(457), 202-210. https://doi.org/10.32014/2023.2518-
170x.270

Khayitov, O., Saidova, L., Galiev, S., Umirzokov, A., & Mahkamov, M. (2023¢).
INTERRELATION OF PERFORMANCE INDICATORS OF TECHNOLOGICAL
TRANSPORT WITH MINING CONDITIONS OF A QUARRY. NEWS of National
Academy of Sciences of the Republic of Kazakhstan, 1(457), 226-239.
https://doi.org/10.32014/2023.2518-170x.272

Bobomuratov, T. A., Karimova, N. A., Tursunbayev, A. K., & Nurmatova, N. F.
(2023). Complications from the cardiovascular system in children who have had
COVID-19. In E3S Web of Conferences (Vol. 381, p. 01092). EDP Sciences.

Nurmatova, N. F., Mirsalikhova, N. K., Asilbekova, M. A, Irsalieva, F. K.,
Dustbabaeva, N. D., & Akhmedov, J. K. (2020). Body sensitization to various antigens
in children with chronic hepatitis B and concomitant giardiasis. Russian Journal of
Immunology, 23(4), 493-498.

Irsalieva, F. K., Dustbabaeva, N. D., Kamalov, Z. S., Ziyadullaev, S. K., Nurmatova,
N. F., & Akhmedov, Z. K. (2020). IL17A rs2275913 polymorphism and features of
immunological parameters in patients with persistent allergic rhinitis during allergen-
specific immunotherapy. Russian Journal of Immunology, 23(4), 449-460.

Dustbabaeva, N. D., Irsaliyeva, F. K., Nurmatova, N. F., Baybekova, V. F., Aydarova,
N. P., & Akhmedov, K. S. (2020). IL17A rs2275913 gene polymorphism in Uzbek
ethnic group and its linkage with development of allergic rhinitis. Russian Journal of
Immunology, 23(4), 443-448.

Zholdasbekov, A., AbdulHussein, A. H., Hashim, A. M., Hassan Ahmed, H.,
Mohammed Hani, M., Shnishil, A. T., ... & Azamat Abdurashidovich, U. (2023). Role
of Gold Nanoparticles in Inhibiting Amyloid Formation and Reducing Vascular
Dementia Risk. Journal of Nanostructures, 13(3), 703-709.

Mukhtarovna, K. M., Shamikh Al-Saedi, H. F., Hameed, O. M., Jassim Al-saray, M.,
Hameed Jasim, H., Alajeeli, F., ... & Gulnaz, B. (2023). Histological and
Immunohistochemical Evaluation of Silver Nanoparticle-Mediated Wound Healing in
Rabbits. Journal of Nanostructures, 13(3), 747-754.

Bekpulatov, J. M., Makhmarezhabov, D. B., & Umirzokov, A. A. (2024c). On the
Possibility of Waste-Free Use of Mineral Resources of the Angrensky Brain Coal
Deposit. E3S Web of Conferences, 491, 02018.
https://doi.org/10.1051/e3sconf/202449102018

Khurramov, A., qizi Khurramova, M. M., Kholmirzaev, M., Minavvarov, J., Ergashev,
G., Djalilova, M., & Esankulov, A. E. (2024). Evaluating the growing importance of IT


https://doi.org/10.1063/5.0091268
https://doi.org/10.1063/5.0090782
https://doi.org/10.1063/5.0091542
https://doi.org/10.32014/2023.2518-170x.270
https://doi.org/10.32014/2023.2518-170x.270
https://doi.org/10.32014/2023.2518-170x.272
https://doi.org/10.1051/e3sconf/202449102018

BIO Web of Conferences 149, 01059 (2024) https://doi.org/10.1051/bioconf/202414901059

Genetic Resources 2024

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

in the management of transport logistics and supply chain. In E3S Web of Conferences
(Vol. 549, p. 06010). EDP Sciences.

Jabborova, D., Mamurova, D., Umurova, K. K., Ulasheva, U., Djalolova, S. X., &
Khurramov, A. (2024). Possibilities of Using Technologies in Digital Transformation
of Sustanable Development. In E3S Web of Conferences (Vol. 491, p. 01002). EDP
Sciences.

Udayakumar, R., Mahesh, B., Sathiyakala, R., Thandapani, K., Choubey, A.,
Khurramov, A, ... & Sravanthi, J. (2023, November). An Integrated Deep Learning
and Edge Computing Framework for Intelligent Energy Management in loT-Based
Smart Cities. In 2023 International Conference for Technological Engineering and its
Applications in Sustainable Development (ICTEASD) (pp. 32-38). IEEE.

Chandramowleeswaran, G., Alzubaidi, L. H., Liz, A. S., Khare, N., Khurramov, A., &
Baswaraju, S. (2023, August). Design of financing strategy model of financial
management based on data mining technology. In 2023 Second International
Conference On Smart Technologies For Smart Nation (SmartTechCon) (pp. 1179-
1183). IEEE.

Uralovich, K. S., Toshmamatovich, T. U., Kubayevich, K. F., Sapaev, 1. B.,
Saylaubaevna, S. S., Beknazarova, Z. F., & Khurramov, A. (2023). A primary factor in
sustainable development and environmental sustainability is environmental education.
Caspian Journal of Environmental Sciences, 21(4), 965-975.

Xidirberdiyevich, A. E., Ilkhomovich, S. E., Azizbek, K., & Dostonbek, R. (2020).
Investment activities of insurance companies: The role of insurance companies in the
financial market. Journal of Advanced Research in Dynamical and Control Systems,
12(S6), 719-725.

Barahona, W. E., Ruiz, C. D., Vargas, V. M., Saigua, J. H., Abdurashidovich, U. A.,
Abduraimovna, I. O., ... & Khurramova, M. M. (2024). Evaluation of environmental
aspects for the implementation of a textile company. Caspian Journal of Environmental
Sciences, 22(2), 443-451.

Abduvasikov, A., Khurramova, M., Akmal, H., Nodira, P., Kenjabaev, J., Anarkulov,
D., ... & Kurbonalijon, Z. (2024). The concept of production resources in agricultural
sector and their classification in the case of Uzbekistan. Caspian Journal of
Environmental Sciences, 22(2), 477-488.

Hasanov, A. S., Burkhanov, A. U., Usmonov, B., Khajimuratov, N. S., & qizi
Khurramova, M. M. (2024). The role of sudden variance shifts in predicting volatility
in bioenergy crop markets under structural breaks. Energy, 293, 130535.

Abdullah, D., Gartsiyanova, K., Qizi, M., Madina, K. E., Javlievich, E. A.,
Bulturbayevich, M. B., ... & Nordin, M. N. (2023). An artificial neural networks
approach and hybrid method with wavelet transform to investigate the quality of Tallo
River, Indonesia. Caspian Journal of Environmental Sciences, 21(3), 647-656.
Hartono, H., Hanoon, T. M., Hussein, S. A., Abdulridui, H. A., Ali, Z. S. A.,
Mohammed, N. Q., ... & Yerkin, Y. (2024). Optimal Orientation of Solar Collectors to
Achieve the Maximum Solar Energy in Urban Area: Energy Efficiency Assessment
Using Mathematical Model. Journal of Operation and Automation in Power
Engineering, 11(Special Issue (Open)).

10





