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Highlight

Use hydrogels in conditions of island water shortage.

Abstract

The Republic of Karakalpakstan, situated on an island's coast, grapples with an enduring shortage of irrigation
water that wreaks havoc on its national economy and agricultural productivity year after year. In response to this
pressing challenge, the adoption of hydrogels as a technology for moisture retention emerges as a dependable
solution. Hydrogels, renowned for their capacity to absorb and retain water within their structure, offer a
promising avenue to mitigate the adverse effects of water scarcity in Karakalpakstan. By integrating hydrogels
into soil or irrigation systems, moisture can be efficiently captured and stored, significantly reducing losses due
to evaporation and ensuring a consistent supply of water to plant roots.
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Introduction

According to the information of world experts, by 2030, the water shortage in Uzbekistan may reach 7 billion
cubic meters [7]. Since our republic is an agrarian country, it is a country that consumes a lot of water among
Central Asian countries. Kazakhstan uses 33% of its water, Kyrgyzstan uses 50% of its water, while the Republic
of Uzbekistan uses 169% of its water reserves [12].

The reduction of the total amount of water resources that supply the national economy of our republic, the
absorption of a part of the incoming water resources into the soil and waste to the air, water shortage in the
Republic of Karakalpakstan, which is located on the coast of the island, global climate change, environmental
conditions, and the decrease in precipitation are leading to water shortage in our republic and low yield of
agricultural crops or no harvest at all due to lack of water during the period of operation [11].

If there are no agreements between the countries, the world experts confirm that the construction of the
Koshtepa canal, which is 100 meters wide and 8 meters deep, and is intended to receive a third of the water of
the Amudarya in Afghanistan, can cause serious problems with water shortage in the Republic [ 12].

Therefore, it is advisable to use artificial polymers - hydrogels, which absorb moisture from the air, snow and
rain, in order to harvest crops. The experiences of foreign countries and the results of research conducted by
scientists of Therefore, it is advisable to use artificial polymers - hydrogels, which absorb moisture from the air,
snow and rain, in order to harvest crops. The experiences of foreign countries and the results of research
conducted by scientists of TIHIAME show that the application of strong swelling polymer hydrogel with different
chemical bases is a promising method for water savingshow that the application of strong swelling polymer

https://doi.org/10.62441/Actalnnovations.51.2 ¢ ISSN 2300-5599 ¢ © 2024


mailto:s.science@internet.ru
https://orcid.org/0009-0009-2741-3458
https://www.goldenpages.uz/en/city/?Id=219
mailto:islam.auezov@list.ru
https://orcid.org/0009-0000-0569-7810

Acta Innovations ® 2024 ¢ no. 51: 9-14 « 10

hydrogel with different chemical bases is a promising method for water saving. It should be noted that hydrogel
is used effectively in the developed countries of the world, where there is a shortage of water. However, the
effectiveness of using hydrogel in the technology of care of agricultural crops in the conditions of the Republic of
Karakalpakstan has not been studied before [9].

The Relevance of the Topic

At a time when, according to international experts, the water shortage may increase, hydrogels that retain
moisture in the soil for agricultural crops are very important. Previous observations on soil moisture show that,
when there is sufficient moisture in the soil, the first hanging of cotton in slightly and moderately saline soil
creates comfortable conditions. At the initial stage of the development of cultivated plants, maintaining such a
minimum level of moisture is a primary task. In recent decades, efforts have been made to maintain moisture in
the soil. This is mainly achieved by using hydrogels. With their help, it creates an opportunity to correct the lack
of moisture in the soil during the period of operation. Hydrogel is a highly absorbent artificial polymer that can
retain moisture in the soil for a long time. Saturated from snow, rain or irrigation water, the hydrogel gradually
transfers moisture to the roots of plants and has the ability to absorb 250-400 times more water than its own
weight. Simply put, 10 grams of polymer can hold up to 2.5-4 liters of water. As for its effectiveness, it can save
20-40 percent of irrigation water for most agricultural crops when used correctly. At the same time, it becomes
possible to fully use all the given nutrients and prevent it from washing away the lower layer of the soil [7].

A. Salokhiddinov, A. According to the research results of Khamidov, V. Boirov and L. Yusupov, strong swelling
hydrogels used in dry farming have a significant positive effect on winter wheat [13, 14, 15].

Methodology

All irrigated lands of the Republic of Karakalpakstan saline, soil fertility is low. The demand of our people for food
products and its quality is increasing. The use of hydrogel, which contains mineral fertilizers, trace elements, and
plant protection agents against various diseases and pests, leads to rapid germination, development, and
productivity of almost all lawns. As a result, a large amount of mineral fertilizers and water is saved. Groundwater
damage is prevented, and importantly, it is possible to plant crops on previously unusable lands and harvest them

[6].

The Purpose of the Study: The aim is to determine the effect of hydrogel parameters on the growth and
productivity of cotton in the saline soil of Karakalpakstan, which is located on the shores of the drying Aral Sea.

Research Object: As a research object, the study of the effect of hydrogel resins on cotton yield and soil moisture
was based on the land of Karakalpakstan Agricultural Scientific Research Institute. The total area of the
experimental field at the Karakalpakstan Agricultural Scientific Research Institute is 0.8 ha, its length is 100 m,
and its width is 80 m. The experimental area is 57.6 m long and 20 m wide, and 20 x 2.4 m areas were selected
for each option.

The Subject of Research: The basis of the research subject is to determine the optimal parameters of the
hydrogel, which creates the basis for obtaining the planned harvest from the Chimbay-5018 and Chimbay 5060
cotton varieties used in production in our republic.

Content of the Issue: A number of researches are being carried out in our country to increase the productivity of
the saline soil, improve the nutritional conditions of cotton, and save organic and mineral fertilizers as a result of
the combined use of polymer hydrogel with organomineral fertilizers. Based on experiments conducted in
different soil regions and melioration conditions of our country, it was found that its use can increase the storage
period of productive moisture by 80%. For example, experimental work on the use of "Miracle" hydrogel was
carried out at the agricultural company "Akhror Abror Anvarbek" of the Uychi district of the Namangan region.
60 kg of hydrogel was added to 100 kg of ammonium nitrate and uniform mixing was achieved, and 1 ha. evenly
distributed over the area. Cotton on 1 hectare area treated with hydrogel was treated in the same way as the
untreated area. After one month, according to the examination conducted by experts in the field, it was found
that the buds in the area where the hydrogel was applied had grown significantly, and the number of buds,
flowers, and pods had increased to 15-20 [5,8].
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Foreign researchers Ada Mudhanganyi, G. Hilton, T. Ndagurwa found out that hydrogels had a good effect on the
survival and growth of newly transplanted Pinus patula saplings in soil amendment [1] Examining the plant in
shown in fig. 1.

Figure 1. Examining the plant

However, in the conditions of the saline soil of the Republic of Karakalpakstan, experiments on the use of
hydrogels have not yet been conducted to improve the conditions of cotton during the growing season.

Of course, at present, the creation of new synthetic materials with complex properties, which are very high and
can satisfy all the requirements of some sectors of the national economy, is one of the main tasks of polymer
chemistry. Water-soluble or highly soluble polymers (hydrogels), which are obtained from local raw materials
and find their place in practice in certain areas of the national economy, are important [2,3]. Today, hydrogel is
effectively used in a number of countries. Based on the experiments conducted in different soil reclamation
conditions of our country, it was found that keeping it can increase the storage period of productive moisture by
80%. The use of hydrogel has a positive, fast and strong effect on almost all types of plants, ensures stable
germination and increases the productivity of plants [4,5,6].

The Solution to the Problem

when we determine the effect of hydrogels on the yield of cotton in different meers along options and returns,
when we determine the effect of moisture-retaining "Miracle" hydrogel on the yield of cotton in Chimbay 5018
and Chimbay 5060 varieties in different meers, along the test, options and returns of the experiment, when we
determine the effect of the hydrogels on the control option in which hydrogels are not applied the yield of cotton
obtained in the first return was 18.6 t/ha, in the second return 17.4 t/ha, in the third return 16.8 t/ha and in the
fourth return 18.8 t/ha, and the cotton yield obtained from the fourth return was 17.9 t/ha / was equal to. In the
second version of the experiment, during the spring planting of Chimbay 5018 and Chimbay 5060 cotton varieties,
the moisture-preserving hydrogel "Miracle" was given to the rows planted with cotton seeds at the rate of 40
kg/ha per hectare.,3 t/ha, 18.7 t/ha in the third return and 18.9 t/ha in the fourth return, the average yield of
cotton from the fourth return was 19.6 quintals/ha and 1.7 quintals/ha extra compared to the non-hydrogel
applied control. Yield was obtained.

In the third version of our study, which was carried out to determine the effect of our long-retaining hydrogels
on soil moisture preservation and cotton yield, in the maintenance of Chimbay 5018 and Chimbay 5060 cotton
varieties, during spring planting, the moisture-retaining hydrogel "Miracle" was applied to the rows with cotton
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seeds at the rate of 50 kg/ha per hectare. The yield of cotton obtained according to experimental returns was
24.1 t/ha in the first return, 21.6 t/ha in the second return, 21.8 t/ha in the third return and 23.3 t/ha in the
fourth return, the average yield of cotton from the fourth return was 22.7 quintals per hectare and 4.8 quintals
per hectare and 40 kg/ha of hydrogel compared to the control option without hydrogel 3.1 t/ha additional yield
was obtained compared to the option. In the fourth version of our experiment to determine the effect of
moisture-retaining hydrogel "Miracle" on the yield of cotton, in the treatment of Chimbay 5018 and Chimbay
5060 varieties of cotton, during spring planting, the moisture-retaining hydrogel "Miracle" was given at the rate
of 60 kg/ha to the rows planted with cotton seeds. the yield in the first return is 25.2 t/ha, in the second return
23.7 t/ha, 23.8 t/ha in the third return and 24.5 t/ha in the fourth return, the average yield of cotton from the
first return was 24.3 quintals per hectare and 6.4 quintals per hectare given hydrogel 40 kg/ha compared to the
control option without hydrogel 4.7 t/ha compared to the second option and 1.6 t/ha additional yield compared
to the second option with 50 kg/ha hydrogel per hectare.

In the fifth version of our experiment to determine the effect of "Miracle" hydrogel on cotton yield, when growing
Chimbay 5018 and Chimbay 5060 varieties of cotton, during spring planting, the moisture-retaining "Miracle"
hydrogel was applied to the rows planted with cotton seeds at the rate of 70 kg/ha per hectare. 27.4 t/ha, 25.4
t/ha in the second return, 25.3 t/ha in the third return and 25.9 t/ha in the fourth return and 8.1 centners per
hectare compared to the control option without hydrogel, 6.4 tons/ha compared to the second option with 40
kg/ha of hydrogel, and 3.3 tons/ha and 60 kg/ha compared to the second option with 50 kg/ha of hydrogel. An
additional 1.7 t/ha was obtained compared to the option given "Miracle" hydrogel.

External weather factors - in the fifth version of our experiment to determine the effect of "Miracle" hydrogel,
which collects moisture from rain, snow and rain, irrigation and humid air, preserves moisture in the soil and
provides moisture to plants, on the cotton yield, in the cultivation of cotton varieties Chimbay 5018 and Chimbay
5060, cotton during spring planting In the case where the seeded rows were given 80 kg/ha of moisture-
preserving hydrogel "Miracle", the yield of cotton obtained along the experimental plots was 28.9 t/ha in the
first return and 25.9 t/ha in the second return 26.6 t/ha in the third return and 29.9 t/ha in the fourth return, the
average yield of cotton from the fourth return was 27.8 quintals per hectare and 9.9 quintals per hectare
compared to the non-hydrogel control, 40 kg/ha hydrogel 8.2 t/ha compared to the second option, 5.1 t/ha
compared to the second option 50 kg/ha of hydrogel, 60 kg/ha "Miracle" hydrogel compared to 3.5 t/ha and 70
kg/ha 1.8 t/ha of additional yield was obtained compared to the variant with "Miracle" hydrogel. In the fifth
version of our experiment to determine the effect of "Miracle" hydrogel, which absorbs 250-400 times more
moisture than its own body volume, preserves moisture in the soil and provides plants with moisture, in the fifth
version of our experiment on the cotton yield, when growing Chimbay 5018 and Chimbay 5060 varieties of
cotton, during spring planting, rows with cotton seeds were planted per hectare In the case of 90 kg/ha of
moisture-retaining hydrogel "Miracle", the yield of cotton obtained along the trial plots was 31.5 t/ha in the first
plot, 28.6 t/ha in the second plot, 28.5 t/ha in the third plot, and 29.8 t/ha in the fourth plot. ha, and the average
yield of cotton from the return was equal to 29.6 centners per hectare and 11.7 centners per hectare compared
to the control option without hydrogel, 10.0 t/ha compared to the second option with 40 kg/ha of hydrogel, 6.9
t/ha compared to the second option with 50 kg/ha of hydrogel, 60 kg/ha per hectare 5.3 t/ha and 70 kg/ha of
"Miracle" hydrogel compared to 5.3 t/ha and 3.6 t/ha and 80 kg/ha of "Miracle" hydrogel compared to 1.8 t/ha
additional yield was obtained. "Miracle", which collects water from external weather factors - snow, rain,
irrigation water and other sources, absorbs 250-400 times more moisture than its own body volume, preserves
moisture in the soil and provides moisture to plants In the fifth version of our experiment to determine the effect
of hydrogel on cotton yield, when growing Chimbay 5018 cotton variety, during spring planting, the moisture-
retaining hydrogel "Miracle" was applied to rows planted with cotton seeds at the rate of 100 kg/ha per hectare.,
29.8 ts/ha in the second return, 29.8 t/ha in the third return and 32.7 t/ha in the fourth return, the average yield
of cotton from the first return was 31.4 quintals/ha and 11.8 quintals/ha compared to the non-hydrogel control,
40 kg/ha hydrogel 8.7 t/ha compared to the second option, 7.1 t/ha compared to the second option 50 kg/ha of
hydrogel, 60 kg/ha "Miracle" hydrogel compared to 5.4 t/ha and 70 kg/ha An additional yield of 3.6 t/ha was
obtained compared to the option given "Miracle" hydrogel and 1.8 t/ha compared to the option given 80 kg/ha
"Miracle" hydrogel.

From the results obtained according to the options, it can be concluded that in the soils of the Republic, soil
moisture is very low during spring planting. Therefore, in the soils of the Republic of Karakalpakstan, it is

https://doi.org/10.62441/Actalnnovations.51.2 ¢ ISSN 2300-5599 ¢ © 2024



Acta Innovations ® 2024 e no. 51: 9-14 ¢ 13

recommended to combine other elements that retain moisture in the soil - for example, mulching, using milling
equipment that actively preserves soil moisture and increases the amount of agronomically active soil particles.

Conclusion

1. It is appropriate to use "Miracle" hydrogel, which preserves moisture in the soil, in soils with low soil
fertility and moisture in the Republic of Karakalpakstan.

2. Depending on the soil moisture, the yield of cotton from 29.6 to 31.4 centners per hectare was obtained
when the "Miracle" hydrogel was given at the rate of 80-100 kg/ha per hectare, compared to the control
option without hydrogel, from 11.7 to 13.5 centners additional yield was obtained.

3. The net profit obtained from the option of using "Miracle" hydrogel at the rate of 80 kg/ha was 5 million
452 soums, and the level of profitability was equal to 42.2%.

4. "Miracle" hydrogel at 100 kg/ha, the net profit from the remaining option equaled 6 million 118 soums,
and the profitability level reached 45.8%.

5. On the basis of the conducted experiments, in the soil humus and low moisture soils of the Republic of

Karakalpakstan, the moisture retaining hydrogel "Miracle" can be purchased for 60-80 thousand soums
per kilogram, and it fully justifies itself from the economic point of view.

Recommendations

1.

It is appropriate to use the norms of "Miracle" hydrogel in the range of 80-100 kg/ha in soils with low soil
fertility and moisture in the Republic of Karakalpakstan.

Apply "Miracle" hydrogel at the rate of 80 kg/ha in places where soil moisture has decreased to 13-14%,
90 kg/ha in places where it has decreased to 11-12%, and 100 kg/ha in places where it has decreased to
9-10%. The planned harvest can be obtained from Chimboy 5018 and Chimboy 5060 varieties.

References

(1]

(2]

(3]
(4]

(5]
(6]

(7]
(8]
(9]

(10]

(11]

[12]

A. Mudhanganyi, H.G. Ndagurwa, C. Maravanyika, R. Mwase, The influence of hydrogel soil amendment
on the survival and growth of newly transplanted Pinus patula seedlings, Journal of Forestry
Research, 29 (2018) 103-109.

J. Akhter, K. Mahmood, K.A. Malik, A. Mardan, M. Ahmad, M.M. Igbal, Effects of hydrogel amendment
on water storage of sandy loam and loam soils and seedling growth of barley, wheat and chickpea, Plant
Soil and Environment, 50 (10) (2004) 463-469.

L.M. Apasheva, R.F. Pogorelova, The use of hydrogels and their compositions with growth regulators for
the care of cereals and coniferous trees, 1991, 137-140.

A. Mahmud, K.A. Malik, A. Mardan, M. Ahmad, M.M. Igbal, Effect of hydrogel coating on water reservoir
of sandy and loamy soils and growth of barley and wheat seedlings, Pakistan Nuclear Institute of Science
and Technology, Islamabad, Pakistan, (10) (2004) 463-469.

Hydrogel and its significance in agriculture, scientific collection of the Tashkent Institute of Chemical and
Technological Research, 46-48.

C. Gilbert, S. Peter, M.E. Ng’etich Wilson, M. Francis, K. Sylvester, Effects of hydrogels on soil moisture
and growth of Leucaena Palli in a semi-arid zone at Kongelai, West Pokot District, Open Journal
Atmosphere and Climate Change, 1 (2) (2014) 2374-3794.

Hydrogel and its importance in agriculture/Tashkent Scientific Research Institute of Chemical
Technology, collection of articles and theses, 46-48.

A. Hamidov, The growth development and productivity of cotton increases as a result of the use of
strong swelling hydrogels under irrigated farming conditions, Agroscience, 42 (2021) 59-60.

A. Rehman, A. Riaz, M. Safdar, Aerobic performance of plants under different effects of hydrogel
techniques, Plant Soil and Environment, 57 (7) (2011) 321-331.

T. Roy, S. Kumar, L. Chand, D.M. Kadam, B. Bihari, Shrimali, Effect of Polymer Hydrogel Application on
Yield and Productivity of Rainfed Wheat in Northwest Himalayan Region, Current science, 116 (7) (2019)
10-19.

R. Kumar, S. Yadav, V. Singh, M. Kumar, Monu, Effect of hydrogel and grass on soil moisture status and
plant growth, Journal of Pharmacognosy and Phytochemistry, 9 (3) (2020) 1746-1753.

N.B. Reimov, I.A. Auezov, The importance of hydrogels in the process of water production: The future
of intensive agro-technologies and development in the ecologically rich environment of the Aral, Nokus
(2022) 219-222.

https://doi.org/10.62441/Actalnnovations.51.2 ¢ ISSN 2300-5599 ¢ © 2024



Acta Innovations ® 2024 ¢ no. 51: 9-14 « 14

(13]
(14]
(15]
(16]

(17]

A.K.A. Salokhiddinov, B.X. Boirov, L. Yusupov, Effect of strong swelling hydrogels on the biometric
parameters of winter wheat in wet gray soils, Journal of Agro Science, 55 (2018) 76-77.

A. Salokhiddinov, A. Khamidov, Effect of highly swelling hydrogels of different standards used in dry soils
on the yield of winter wheat, Journal of Agro Science, (74) (2021) 84-86.

A. Khamidov, Efficiency of water-saving technology based on the use of highly swelling hydrogel in the
conditions of irrigated agriculture, Journal of Agro Science, (71) (2021) 59-60.

C. Wang, M. Li, W. Bai Chinjon, Effect of medium absorbent polymers on growth and yield of cotton in
China, Related studies on water use and drought, 144-154.

M.M. Khaidarov, D.T. Narkulov, K.T. Sultanova, N.R. Karimov, N.K. Abdurakhmonova, S.G. Alimova,
N.I. Roziev, Analysis of Sources Related to Slavery in Central Asian Archival Documents, Migration
Letters, 20 (S8) (2023) 1317-1330.

https://doi.org/10.62441/Actalnnovations.51.2 ¢ ISSN 2300-5599 ¢ © 2024



