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Abstract. In this article, when fed through cotton leaves with NPK microelements made from
local raw materials, the thickness of the cotton seedling and the surface of the leaf surface increased as
a result of the suspensions applied through the leaf, the process of photosynthesis is accelerated, the
metabolism is improved, and as a result, the plant Information about the optimal development and
increase in cotton yield is provided.
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Introduction. In the soil conditions of the Republic of Uzbekistan, where micronutrient
deficiencies are widespread, developing effective technologies for foliar application of macro- and
micronutrients to cotton plants in balanced proportions, at optimal application times, rates, and
methods is one of the pressing issues in agriculture. This approach is essential for obtaining high and
high-quality cotton yields. Therefore, conducting scientific research to investigate and improve these
technologies is of great importance. Various mineral and organic fertilizers are applied in appropriate
quantities to ensure that plants can effectively absorb micronutrients from the soil (M. A. Belousov, B.
M. Isaev).

Scientists such as E. K. Kruglova, M. M. Alieva, T. P. Pirakhunov, B. 1. Niyazaliev, B. A.
Tillabekov, and others have conducted scientific research on determining the application rates and
timing of micronutrients in cotton cultivation, evaluating their significance, and addressing practical
aspects of their use. Numerous studies and experiments have demonstrated that micronutrients should
not be applied universally across all agricultural lands, but rather selectively in areas where their
content in the soil is insufficient. However, conducting scientific investigations to determine the
effectiveness of foliar application of liquid micronutrients to cotton plants in relation to mineral
fertilizer application rates under the soil and climatic conditions of the Fergana Region remains a
relevant and important research issue [5, p. 6].

Research Materials and Methods

Field experiments and phenological observations were conducted in accordance with the
methodology developed by the Scientific Research Institute of Cotton Breeding, Seed Production and
Cultivation Agrotechnologies. The experimental data were subjected to mathematical and statistical
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analysis using B. A. Dospekhov’s methodology, with calculations performed in Microsoft Excel.
Although the required plant population density for the C-8290 cotton variety used in the experiment
had been established by the authors, approximately similar plant densities were maintained across all
experimental treatments. Nevertheless, changes in cotton plant density were observed depending on
the application rates of mineral fertilizers and the effects of liquid micronutrients.

It should be noted that climatic conditions varied considerably during the research years.
Consequently, differences in the seed germination dynamics were identified across all experimental
treatments and between individual years. Furthermore, it was observed that the agrotechnical practices
applied in the study had neither a positive nor a negative effect on cotton plant population density.

Analysis and Results

In the control treatment under Fertilizer Background II, where mineral fertilizers were applied
at rates of N180, P125, and K90 kg/ha, the actual cotton plant population densities after thinning
during the research years were 89.2, 84.1, and 86.3 thousand plants/ha, respectively. The average
value over the three years was 88.6 thousand plants/ha. At the end of the growing season, the
corresponding plant densities were 83.0, 81.8, and 81.2 thousand plants/ha, with a three-year average
of 82.0 thousand plants/ha. These average values differed from those of the control under Fertilizer
Background I by 1.5 and 0.7 thousand plants/ha, respectively. Another important point to emphasize is
that the liquid micronutrients and NPK fertilizers used in our experiment were applied beginning at the
stage when cotton plants had developed two to three true leaves. Therefore, the dynamics of cotton
seedling emergence were also determined during the research.

It should be noted that the leaf area per hectare was calculated by multiplying the leaf area
measurements of an individual plant by the actual plant population density recorded for the
corresponding experimental treatment and growth stage. Under the above-mentioned mineral fertilizer
background, a fertilizer suspension containing liquid micronutrients was applied foliarly to cotton
plants three times. As a result, the leaf area of an individual plant reached 1,130 cm? during the
budding stage, 1,810 cm? during flowering, and 2,000 cm? during boll maturation. Accordingly, the
leaf area per hectare was 9,695, 15,529, and 16,920 m?, respectively. These values were 343, 1,752,
and 1,179 m*/ha higher than those recorded in the control treatment.

Thus, the application of foliar fertilizer suspensions increased the leaf area of cotton plants,
contributing to the intensification of photosynthesis and improvement of metabolic processes.
Consequently, more favourable conditions were created for optimal plant development and increased
cotton productivity. These findings are discussed in greater detail in the following sections. Another
aspect that deserves particular attention is the dynamics of cotton leaf area across the different
experimental treatments. In all treatments, leaf area increased rapidly from the budding stage to the
flowering stage, whereas its rate of increase became relatively slower between flowering and boll
maturation. In Treatment 2, regardless of the suspension application, the total leaf area per hectare
increased by 5,834 m? from the budding stage to flowering, while the increase from flowering to boll
maturation amounted to 1,391 m? This indicates that physiological processes in cotton plants occur
more intensively during the flowering stage.

In Treatment 3, a fertilizer suspension containing liquid NPK and micronutrients was applied
foliarly to cotton plants three times during their growth and development stages at rates of 3.0 + 3.5 +
4.0 L/ha. The leaf area per hectare reached 10,068, 16,839, and 17,176 m? during the budding,
flowering, and boll maturation stages, respectively. These values were 716, 1,310, and 1,435 m?
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higher than those in the control treatment, while exceeding the corresponding values in Treatment 2 by
373, 1,310, and 256 m?. This indicates that the effectiveness of liquid fertilizers containing both NPK
and micronutrients was higher than that of fertilizers containing only micronutrients. In the foliar
nutrition of cotton, a liquid fertilizer called “Kafolon”, containing various micronutrients, was applied
four times according to the experimental scheme. As a result, the leaf area per hectare reached 9,531
m? during budding, 15,913 m? during flowering, and 16,666 m? during boll maturation. These values
exceeded the control treatment by 175, 1,416, and 925 m?, respectively. However, they were 510 m?
lower than the corresponding value in the relatively optimal Treatment 3 (during the sowing period)
and 254 m? lower than that in Treatment 2.

In the control treatment of the experimental variants (Treatments 5-8), where mineral
fertilizers were applied at rates of N180, P125, and K90 kg/ha, the cotton leaf area per hectare was
9,839 m? during budding, 14,423 m? during flowering, and 16,360 m? during boll maturation. These
values exceeded those recorded in the control under Fertilizer Background I by 487, 646, and 619 m?,
respectively. This increase was primarily attributed to the additional application of N50, P35, and K25
kg/ha of mineral fertilizers.

In Treatment 6, where liquid micronutrients were applied foliarly three times, the
corresponding leaf area values reached 10,946, 15,577, and 17,117 m*ha, respectively. These figures
exceeded those of the control treatment by 1,107, 1,150, and 517 m*ha. Furthermore, they were also
higher than the corresponding values in the parallel treatment under Fertilizer Background I
(Treatment 2) by 1,251, 48, and 697 m*ha, respectively.

The relatively highest and most favourable results in the experiment were observed in
Treatment 7, where liquid NPK fertilizers and micronutrients were applied foliarly three times during
the cotton growth and development stages. The leaf area per hectare in this treatment reached 11,229,
16,065, and 17,517 m? during the budding, flowering, and boll maturation stages, respectively.

The Effect of Foliar Application of Micronutrient-Enriched Mineral Fertilizers on

Changes in Cotton Leaf Area (cm?/m?), 2022
Table 2.
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& ual rates of mineral Werd : In preparation In bloom Ripening
-5 8 fertili zers, kg/ha femieers with R T Tt
e ETCTO Ll Smients, e 1 ha/m2 iy 1ha/m2 |Inlplant, cm2 | 1 ha/m2
~N P ® ml. Lha cm2 cm?2
1 130 Q0 63 control 1120 9352 1700 E3TTE 1980 15741
Tiquid micro-
2 130 90 63 clements 1130 9695 1810 15529 2000 16920
{Aminomax)
Liquid NPK and
3 130 90 63 (Ento Micro) trace 1133 10068 1890 16839 2040 17176
elements
4 130 90 63 The guarantee 1132 9531 1870 15913 2030 16666
5 180 125 Q0 control 1170 9839 1715 14423 2000 16360
Liquid micro-
6 180 125 90 elements 1300 10946 1850 15517 2083 17117
(Aminomax)
Liquid NPK and
7 180 125 S0 (Ento Micro) trace 1340 11229 1910 16005 2160 17517
clements
B8 180 125 Q0 The guarantee 1320 11133 1860 15318 2095 17262
9 230 160 115 control 1240 10068 1800 14616 2040 16381
Liquid micro-
10 230 160 115 clements 1320 10824 1870 15334 2180 17243
(Aminomax)
Liquid NPK and
1 230 160 115 |(Ento Micro) trace 1350 11137 1920 15840 2225 17755
clements
12 230 160 115 The guarantee 1300 11245 1880 16262 2200 17887

These values were found to exceed those of the control treatment by 1,390, 1,582, and 1,157
m?/ha, respectively. Compared with Treatment 6, in which liquid micronutrients were applied, the
corresponding values were higher by 283, 486, and 400 m?/ha, respectively.

Conclusions and Recommendations

1. Regardless of the agrotechnical practices applied, the actual cotton plant population density in
the experiment averaged approximately 80.1-84.1 thousand plants/ha. The differences observed in the
scientific results were not dependent on variations in this indicator. According to the data obtained
under the climatic conditions of 2021, in the control treatment among experimental variants 1-4,
where mineral fertilizers were applied at rates of N130, P90, and K65 kg/ha, the leaf area of one
cotton plant during the budding stage was 1,120 cm?, while the total leaf area per hectare reached
9,352 m>.

2.Against the background of mineral fertilizer application at rates of N180, P125, and K90 kg/ha,
a liquid fertilizer consisting of a mixture of micronutrients known as “Kafolon” was applied foliarly to
cotton plants four times, with the final application carried out during the boll formation stage
(Treatment 8). As a result, the leaf area per hectare reached 11,133 m? during budding, 15,318 m?
during flowering, and 17,262 m? during boll maturation. These values exceeded those of the control
treatment by 1,294, 895, and 902 m?/ha, respectively. However, compared with the corresponding
results of the optimal Treatment 7, they were lower by 187, 687, and 315 m*ha, respectively.
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