BIO Web of Conferences 78, 02012 (2023) https://doi.org/10.1051/bioconf/20237802012
MTSITVW 2023

Changes of Nutritive Elements in Soils That
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on Fertilizers Used in Cotton Agrocenosis
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Abstract. The aim is to increase the mobile nutrient content in the soil by
applying optimal nitrogen and potassium fertilizers without the use of
phosphorus fertilizers on irrigated typical gray soils moderately supplied
with mobile phosphorus. Significant differences are observed in the
amount of mobile phosphorus in the soil from the beginning and till the
end of the vegetation. It ranged between 24.28-27.15 mg / kg in the driving
layer and between 15.20-19.05 mg / kg in the sub-driving layer. The
amount of N-NO3 increased during the vegetation to 29.1-34.4 mg / kg in
the driving layer, N-NH4 in the driving layer changed to 3.1-4.2 mg / kg.
Exchangeable potassium was found to fluctuate between 148.72—177.82
mg / kg in the driving layer at the end of the vegetation period and varied
between 179.2-182.75 mg / kg in the sub-driving layer.
Keywords: Soil, plant, new, mineral fertilizer, nitrogen, phosphorus,
potassium, mobile, nitrate.

1 Introduction

It is possible to increase the rate of agricultural production and to produce high quality
products by increasing highly using of soil resources by reducing labor and cost [1,2,3]. It
is also necessary to make efficient use of mobile phosphorus reserves in the soil at a time
that the cost of phosphorus fertilizers is increasing [4,5]. This is due to the fact that, 15-30 t
/ ha of various phosphorus compounds of Ca3(PO4), were found in the driving layer of the
gray soils of Uzbekistan. These amounts allow to grow cotton without the use of
phosphorus fertilizers for several decades [6].

The utilization rate of nutrients in the soil depends on the genetics, mechanical
composition and other factors of the soil. In micro-field experiments conducted by the all
Union Institute of Fertilizers and Agro-Soil Science, it was found that the coefficient of use
of phosphorus fertilizers varies from 20 to 7% [7].

Chemical analysis of the soil revealed that a certain amount remains in the soil due to
the full release of mobile phosphorus and the plant's own assimilation. It is known that
more than 10% of the mobile phosphorus in the soil is absorbed. This amount is variable
and is influenced by the level of soil supply, mechanical composition, acidity, calcium, iron
and other factors.
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A favorable environment must be created in the soil for the cultivation of agricultural
crops [8]. To do this, the soil must be enriched with these nutrients or make effective use of
existing ones. Plants have different demands on the nutrient environment due to their
biological properties. Their diet should contain macro and micro elements in known
quantities and proportions. In particular, the latter should prevail.

The use of nitrogen fertilizers not only improves the nitrogen regime in the soil, but also
increases the amount of mobile phosphorus in the soil. The use of phosphorus fertilizers
increases the nitrification of nitrogen in the soil [9].

Therefore, it is necessary today to develop a basis for the effective use of mobile
phosphorus in the soil by applying nitrogen and potassium fertilizers in optimal ratios. This
is due to the fact that, in some cases, farmers try to get the harvest without the use of
phosphorus fertilizers.

2 Materials and methods

Field experiments were conducted in 2021 on cotton S-711 variety. In the experiment
carbamide containing 46% pure nitrogen as a nitrogen fertilizer and 60% KCIl salt as a
potassium fertilizer were used.

Field experiments are carried out according to the methods described in Dospekhov's
manual "Methods of field experiments" [10]. The field experiment scheme included 5
variants. The variants differ in the amount and ratio of mutual nitrogen and potassium. The
experiment was studied in 3 repetitions and 5 different diets. In the experiment, each
located variant was 10 m long and 4.2 m wide, with a surface of 42.0 m2, a calculated area
of 28.0 m2, and the variants that were systematically arranged in a single tier.

Experimenting, conducting biometric observations, taking soil and plant samples,
determining various compounds of nitrogen, phosphorus, potassium in them by the
methods given in "Methods of agrochemical, agrophysical and microbiological research in
irrigated cotton areas" the manual of the Uzbek Cotton Institute, determining mobile
nitrogen (nitrates) was carried out by the Gramvald-Lyaju method, mobile phosphorus and
potassium carried out in 1% solution of ammonium carbonate by B.P.Machigin [11],
P.V.Protasov [12] methods [13-14].

The soils of the Botanical Garden of the National University of Uzbekistan are typical
gray soils that have been irrigated for a long time.

3 Results and discussion

Dynamics of mobile phosphorus. Mobile phosphorus is one of the factors that determine
soil fertility [15]. According to K.E.Ginzburg et al. [16], the level of uptaking phosphorus
for plants depends on the chemical, physicochemical, physical properties of the soil, water
regime, air and heat regime, biological activity, type of agricultural and horticultural crops
and etc. [17]

S.A . Kudrin [18-19]; M.V.Kaziev [20]; B.P.Machigin [11] and others [21-22] conducted
the research on seasonal variation and migration of phosphorus. They found that as a result
of constant and long-term application of phosphorus fertilizers, phosphorus accumulate not
only in the driving layer, but also in the sub-driving layers. In the development of cotton,
changes in mobile phosphorus increased during the summer and decreased at the end of the
vegetation, to be precise in autumn.

We conducted our research on typical irrigated gray soil conditions. Analyzing the data
obtained, it was found that in the control variant, the amount of mobile phosphorus before
sowing in the driving layer was 31.3 mg / kg, while in the sub-driving layer it was 19.8 mg




BIO Web of Conferences 78, 02012 (2023) https://doi.org/10.1051/bioconf/20237802012
MTSITVW 2023

/ kg. Fertilizers were not applied in this variant, it can be said that the amount of mobile
phosphorus changed under the influence of the natural reaction of the soil (Table 1).

The amount of mobile phosphorus in the soil fluctuated between 31.3-31.8 mg / kg
before planting, while in the subsoil layer it fluctuated between 19.8-20.9 mg / kg. In this
case, samples were analyzed separately for each variant.

Table 1. Changes in the amount of mobile phosphorus under the influence of fertilizers in gray soils
with a moderate-supplied mobile phosphorus, mg / kg

P20s
Ne Variants Layer depth, cm At the end of
Before sowing vegetation

0-30 31,3 27,15

1. Control
30-50 19,8 19,05
0-30 31,8 24,28

2. NisoK7s
30-50 20,1 15,20
0-30 32,0 24,73

3. Nis0K100
30-50 20,9 17,65
0-30 31,7 25,65

4. N200K100
30-50 19,6 17,52
0-30 31,5 24,28

5. N200K150
30-50 20,6 18,82

At the end of the vegetation, significant differences in the amount of mobile phosphorus
are observed. It ranged between 24.28-27.15 mg / kg in the driving layer and between
15.20-19.05 mg / kg in the sub-driving layer. This may have been influenced by the variety
of variants. The lowest figure was 24.28 mg / kg in variant 2, and the highest was recorded
in the control variant as 27.15 mg / kg. In variants 3, 4, and 5, both figures were average.

Phosphorus accumulation occurs mainly in the upper horizons, but in some cases it also
occurs in the lower horizons. According to Larsen, it occurs when high water pressure
applied, the cause of diffusion and as a result of microorganisms.

In our study, it was found that under the influence of cotton, the mobile phosphorus
reserves of the soil are reduced from the driving and sub-driving layers. So this corresponds
to the opinion of scientists [23-24].

Dynamics of mobile nitrogen. The high biological activity of Central Asian soils, high
temperature, sufficiently moistened (irrigated) soils for most of the year, and richness of
carbon salts lead to rapid disruption of gas exchange. The microorganisms in these soils are
significantly abundant in the upper layers, so the organic mass is "burned" - decomposed
into CO2, NO3-, PO43-, SO42-. This process plays an important role in the presence of
nutrients in the soil.

According to S.A.Kudrin, N.K.Balyabo [25], P.V.Protasov [26], G.I. Yarovenko [27-
28] and other authors reports that mineral nitrogen occurs in gray soils as a nitrate. Their
amount fluctuates on a large scale depending on the years. Then the activity of nitrifying
bacteria in winter decreases [29]. It rises slowly in early spring. It reaches its highest peak
in summer.
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Nitrates are quickly washed into the lower layers of the profile because they are well
soluble in water. Changes in mobile nitrate and ammonium nitrogen in irrigated typical
gray soils were studied in 2021-2022 on the basis of field experiments conducted with
cotton variety C-711. The data obtained are presented in Table 2. Based on our goal, the
amount of mobile nitrogen was determined at the end of the vegetation and before planting
[30].

In the control variant, before planting, N-NOs was 28.32 mg/kg in the driving layer, 5.1
mg/kg in the sub-driving layer, N-NH4 3.2 mg/kg in the driving layer, and 2.2 mg/kg in the
sub-driving layer. At the end of the vegetation, N-NO3; was 8.23 mg / kg in the driving
layer, 4.36 mg/kg in the sub-driving layer, N-NH4 8.5 mg/kg in the driving layer, and 1.6
mg/kg in the sub-driving layer.

In variant 2, that nitrogen fertilizers were applied at a rate of 150 kg/ha, it was found
that the amount of N-NO3 in the driving layer was 28,21 mg/kg and 6,3 mg/kg at the end of
vegetation and it was decreased 5 to 3,9 mg/kg in the sub-driving layer. Nitrogen in the
form of N-NH4 decreased to 2.6-1.3 mg / kg at the end of the vegetation in the driving
layer, and to 2.2-1.2 mg / kg in the sub-driving layer. However, it was confirmed that
nitrogen of nitrate reduced more than nitrogen of ammonium.

Table 2. Changes in the amount of mobile nitrogen under the influence of fertilizers in gray soils with
a moderate-supplied mobile phosphorus, mg / kg

Before sowing At the end of vegetation
No Variants Layezlgepth,
N-NO3 N-NH4 N-NO3 N-NH4
0-30 28,32 32 8,23 2.5
1. Control
30-50 5,1 2,2 43 1,6
0-30 28,21 2,6 6,3 1,3
2. Nis0K7s
30-50 5,0 2,2 3,9 1,2
0-30 29,9 2,6 11,2 1,1
3. Nis0Ki00
30-50 6,0 1,9 2,1 1,3
0-30 28,76 3,7 3,1 4.8
4. N200K 100
30-50 5,3 1,9 2,4 1,6
5. N200K150 0-30 29,1 3,1 344 4.2

In variant 3, where Ni50Ki00 kg / ha fertilizers were applied, a different tendency was
observed in the reduction of mobile nitrate nitrogen and ammonium nitrogen. The amount
of N-NOs in the driving layer was 29.9, 11.2 mg / kg, respectively, before sowing and at the
end of the growing season. In the sub-driving layer, 6.0, 2.1 mg / kg were recorded. It was
found that it increased compared to the period before planting. Nitrogen content in the N-
NHy4 form decreased to 26.2-1.1 mg / kg in the driving layer before planting and at the end
of the vegetation, and to 1.9-1.3 mg / kg in the sub-driving layer.

In variant 4, that NooKioo kg / ha of fertilizers were applied, it was found that the
amount of mobile nitrate increased by the end of the vegetation in the driving layer
compared to the initial state (28.76-3.10 mg/kg), however, it was increased to 5,3-2.4
mg/kg in the sub-driving layer. It can be explained as this: This is probably due to the
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deterioration of the nitrogen-phosphorus ratio due to the sharp increase in the amount of
nitrogen in the soil.

Increasing the amount of potassium by 50 kg / ha (N200Ks0 kg/ha) compared to variant
4 changed the amount of nitrate nitrogen and ammonium nitrogen in the soil. In this case,
the amount of N-NO3 during the vegetation in the driving layer was 29.1-34.4 mg / kg,
while the increase in N-NH4 was 3.1-4.2 mg / kg in the driving layer, it changed 1.7-2,7 in
the sub-driving layer, respectively. In the soils of this variant, the condition of the above
variant was also noted, to be precise mobile nitrogen was not assimilated. Their ratio plays
an important role when plants assimilate all substances.

Dynamics of exchangeable potassium. In the typical irrigated gray soils the amount of
potassium changed depending on the application of potassium fertilizers and soil properties.
Soils that moderate-supplied with mobile phosphorus vary depending on the rate and
proportion of NK fertilizer application. The data are presented in Table 3.

In the control variant, it was found that 187.9-177.82 mg / kg varied from the sub-
driving layer to 192.3-182.75 mg / kg depending on the end of the vegetation before sowing
in the driving layer.

Table 3. Altering of exchangeable potassium content in gray soils that moderate- supplied with
mobile phosphorus by fertilizers influence, mg/kg

K20
No Variants Layer depth, cm i At the end of
Before sowing .
vegetation

0-30 1879 177,82
1. Hazopar

30-50 192,3 182,75

0-30 186,3 148,72
2. Nis0K7s

30-50 191,8 179,40

0-30 188.4 155,62
3. NisoK100

30-50 190,9 181,07

0-30 186,8 160,61
4. N200K100

30-50 193,3 182,22

0-30 187,7 149,83
5. N200K150

30-50 192,6 182,47

In variant 2, that K5 kg/ha was applied before sowing in the driving layer changed
between 186.3-148.72 mg/kg during the vegetation, while in the sub-driving layer of it
fluctuated between 191.8-179.40 mg/kg.

In variant 3, where 100 kg/ha of potassium fertilizer was applied, it decreased between
188.4 and 155.62 mg/kg in the driving layer before sowing and at the end of the vegetation
between 190.9 and 181.07 mg/kg in the sub-driving layer.

In variant 4, where Kioo kg / ha fertilizer was applied, it was 186.8 mg / kg before
sowing in the driving layer, 161.61 mg / kg at the end of the vegetation, and 193.3-182.22
mg / kg in the sub-driving layer.

It was found that the application of potassium fertilizer Kiso kg / ha varied from 187.7 to
149.83 mg / kg in the driving layer and 192.6-182.47 mg / kg in the sub-driving layer.
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If we compare between the variants, before sowing it was fluctuated between 186.3-
188.4 mg / kg in the driving layer and 190.9-193.3 mg / kg in the sub-driving layer.

At the end of the vegetation, the rate was fluctuated between 148.72-177.82 mg / kg in
the driving layer and 179.2-182.75 mg / kg in the sub-driving layer.

4 Conclusion

Significant differences in the amount of mobile phosphorus in the soil are observed from
the beginning to the end of the vegetation. It was found that it varied between 24.28-27.15
mg / kg in the driving layer and between 15.20-19.05 mg / kg in the sub-driving layer. The
lowest value was found to be 24.28 mg / kg in variant 2, and the highest value was recorded
in the control variant as 27.15 mg / kg.

It was found that the amount of N-NOs increased during the vegetation to 29.1-34.4 mg
/ kg in the driving layer, while N-NHy4 changed to 3.1-4.2 mg / kg in the driving layer,
respectively.

In terms of the amount of exchangeable potassium, it was found that at the end of the
vegetation it fluctuated between 148.72-177.82 mg / kg in the driving layer and varied
between 179.2-182.75 mg / kg sub-driving. The highest rates of potassium content in the
soil were found to be the greatest decrease in the driving and sub-driving layer (Variant 2).
This was found that it was decreased more than control (conditions where fertilizer was not
applied). In conclusion, the norm and ratio of mineral fertilizers increase the mobility of
nutrients.
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