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Abstract: Chemistry plays a crucial role in agricultural selection by providing tools and 

methods to enhance crop productivity, resistance, and quality. Through the application of 

chemical compounds such as fertilizers, growth regulators, and bioactive substances, researchers 

can influence plant growth, development, and genetic improvement. Modern techniques, including 

the synthesis of biologically active molecules and their integration into breeding programs, allow 

for more precise selection of plant varieties with desirable traits. This interdisciplinary approach 

combines principles of chemistry and agricultural science to optimize crop yield, improve stress 

resistance, and ensure sustainable farming practices. The study highlights key chemical strategies 

applied in selection processes and their impact on agricultural productivity. 
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Introduction. Agricultural selection, also known as plant breeding, is a 

critical process aimed at improving crop varieties to meet human needs for food, 

fiber, and bio-resources. The efficiency and success of selection programs heavily 

depend on understanding the biological and chemical mechanisms underlying plant 

growth, development, and adaptation. In recent decades, the integration of chemistry 

into agricultural selection has revolutionized plant breeding strategies by introducing 

novel tools, such as synthetic growth regulators, bioactive compounds, fertilizers, 

and chemical markers, which allow precise manipulation of plant traits. 

Chemical interventions in agriculture serve multiple purposes: enhancing 

germination rates, accelerating growth, increasing resistance to abiotic and biotic 

stresses, and improving nutritional content. For instance, the application of plant 

hormones like cytokinins, auxins, and gibberellins can significantly influence cell 
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division, elongation, and differentiation, thereby affecting plant morphology and 

productivity. Additionally, modern chemical synthesis allows the development of 

new molecules with targeted biological activity, which can be used to stimulate 

desirable traits or suppress unfavorable ones in breeding populations. 

The role of chemistry is not limited to plant growth regulators. Fertilizers, soil 

amendments, and trace elements are critical in creating an optimal chemical 

environment that supports vigorous plant development. Soil chemistry, nutrient 

availability, and chemical interactions in the rhizosphere directly affect the 

expression of genetic potential in selected varieties. By integrating chemical analysis 

and application into breeding programs, researchers can identify the most responsive 

genotypes and optimize selection criteria. 

Moreover, advances in analytical chemistry, including chromatography, 

spectroscopy, and molecular marker techniques, have enabled the precise 

measurement of biochemical compounds in plants. These methods facilitate the 

identification of key metabolites, enzymes, and secondary metabolites that correlate 

with agronomically important traits, such as yield, drought tolerance, disease 

resistance, and quality attributes. By linking chemical profiles with phenotypic data, 

plant breeders can make informed decisions, accelerating the development of 

superior varieties. 

Table 1 illustrates the main chemical agents and their functions in agricultural 

selection, highlighting how each category contributes to the overall improvement of 

plant varieties. 

Table 1. Major Chemical Agents and Their Roles in Agricultural Selection 

№ 
Chemical Agent 

Function in Plant 

Selection 
Examples / Notes 

1 
Plant Growth 

Regulators 

Influence cell division, 

elongation, 

differentiation 

Auxins, Cytokinins, Gibberellins 

2 
Bioactive Compounds 

Stimulate desirable traits, 

enhance resistance 

Synthetic amino derivatives, 

purine analogs 

3 

Fertilizers & Nutrients 

Provide essential 

elements for optimal 

growth 

Nitrogen, Phosphorus, 

Potassium, Micronutrients 

4 

Chemical Markers 

Aid in genotype 

identification and trait 

selection 

Isozymes, molecular markers, 

chemical profiling 

5 

Soil Amendments 

Improve soil chemical 

properties to support 

plant growth 

Lime, gypsum, organic acids 

Integrating chemistry into agricultural selection ensures a more systematic 

and targeted approach, reducing the time required to develop improved crop 



 

563 
 

varieties. Furthermore, the interdisciplinary nature of modern plant breeding 

emphasizes the synergy between chemistry, genetics, and agronomy, enabling 

sustainable increases in productivity while minimizing environmental impact. 

Conclusion. Chemistry plays a pivotal role in agricultural selection by 

providing the tools and knowledge necessary to improve crop yield, quality, and 

resistance to environmental stresses. Through the application of chemical 

compounds such as growth regulators, fertilizers, and bioactive substances, 

scientists can influence plant physiology and development to achieve desired traits. 

Analytical chemistry techniques allow for the precise assessment of soil, water, and 

plant composition, ensuring optimal growing conditions. Moreover, modern 

chemical methods enable the synthesis of new biologically active compounds that 

can enhance selective breeding programs and accelerate the development of superior 

plant varieties. Overall, integrating chemistry into agricultural selection not only 

boosts productivity but also supports sustainable and efficient farming practices, 

contributing to food security and agricultural innovation. 
 

Literature: 

1. Saitkulov, F., Begimqulov, I., Oʻralova, N., Gulimmatova, R., & Rahmonqulova, D. (2022). 

Biochemical effects of the coordination compound of cobalt-II nitrate quinazolin-4-one with 

3-indolyl acetic acid in the “amber” plants grades phaseolus aureus. Академические 

исследования в современной науке, 1(17), 263-267. 

2. Saitkulov, F., Qilichyeva, N., Abdullayev, B., Anvarov, A., & Ergasheva, M. (2022). 

Titrimetric analysis of calcium cation in" megaton" variety of cabbage. International Bulletin 

of Applied Science and Technology, 2(10), 134-135. 

3. Хайдаров, Г. Ш., Тилябов, М. У., Холмирзаев, М. М., & Элмурадов, Б. Ж. Синтез и 

биологическая активность гидрохлорид хиназолин-4-она. Fan va taʼlim integratsiyasi” 

jurnalining Tahrir hay’ati tarkibi. 

4. Saitkulov, F., Farhodov, O., Olisheva, M., Saparboyeva, S., & Azimova, U. (2022). Chemical 

feeding method of lemon plant using leaf stomata. Академические исследования в 

современной науке, 1(17), 274-277. 

5. Саиткулов, Ф. Э., & Элмурадов, Б. Ж. (2022). УФ-спектральные характеристики 

хиназолин-4-он и–тионов. Innovative developments and research in education international 

scientific-online conference. pp-10-12. 
 

 


