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Abstract. This article focuses on the synthesis, properties, and applications of defoliants 

based on magnesium sulfate (MgSO4) and chlorides. Defoliants play a critical role in agricultural 

practices, especially in crops like cotton, by facilitating leaf drop and improving harvesting 

efficiency. The study reviews the chemical mechanisms by which MgSO4 and chloride compounds 

induce defoliation, highlighting their effects on plant physiology, including leaf senescence and 

abscission processes. Furthermore, the article examines various formulations of these defoliants 

and their practical application methods in the field. Special attention is given to the environmental 

impact and safety considerations associated with the use of magnesium sulfate and chloride-based 

defoliants.  
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ДЕФОЛИАНТЫ НА ОСНОВЕ MgSO₄ И ХЛОРИДОВ 

Аннотация. В данной статье рассматриваются синтез, свойства и применение 

дефолиантов на основе сульфата магния (MgSO₄) и хлоридов. Дефолианты играют 

важную роль в сельском хозяйстве, особенно при выращивании таких культур, как 

хлопчатник, способствуя опадению листьев и повышению эффективности сбора урожая.  

В исследовании рассматриваются химические механизмы воздействия соединений 

MgSO₄ и хлоридов на растения, вызывающие дефолиацию, с акцентом на их влияние на 

физиологию растений, включая процессы старения и опадения листьев. Кроме того, в 

статье анализируются различные формулы таких дефолиантов и методы их 

практического применения в полевых условиях. Особое внимание уделяется экологическим 

последствиям и вопросам безопасности при использовании дефолиантов на основе 

сульфата магния и хлоридов. 

Ключевые слова: дефолиант, сульфат магния (MgSO₄), хлориды, старение листьев, 

абсциссия, механизм дефолиации, формулировка, методы применения. 

 

 

 



2025 
JUNE 

NEW RENAISSANCE 

INTERNATIONAL SCIENTIFIC AND PRACTICAL CONFERENCE  

VOLUME 2 | ISSUE 6 

 

 

 116  

 

Introduction 

Defoliants are chemical agents used primarily in agriculture to induce leaf shedding in 

crops, facilitating harvesting and improving crop quality. Magnesium sulfate (MgSO4) and 

chloride salts, such as potassium chloride and sodium chloride, are commonly used as active 

components in defoliant formulations due to their ability to disrupt physiological processes in 

plants. This paper focuses on the chemistry, preparation methods, efficacy, and environmental 

impact of defoliants based on MgSO4 and chlorides. Understanding the mechanisms by which 

these compounds cause defoliation helps optimize their use for improved agricultural productivity.  

The importance of defoliants in cotton cultivation and other crops is also discussed, 

highlighting their role in enhancing mechanized harvesting efficiency.  

Magnesium sulfate is a water-soluble salt that increases osmotic pressure within leaf cells, 

leading to dehydration and cell death, which triggers leaf drop. Chloride ions disrupt ion balance 

and metabolic activities in plant cells, causing stress responses that accelerate leaf abscission.  

When combined, MgSO4 and chlorides produce a synergistic effect enhancing defoliation 

efficiency. The chemical interactions within the plant tissues influence the timing and extent of 

defoliation, dependent on concentration, plant species, and environmental factors such as 

temperature and humidity. Understanding the mode of action at the molecular level enables better 

control over defoliant application.  

The preparation of defoliants involves dissolving MgSO4 and chloride salts in specific 

ratios to achieve the desired concentration and stability. Various methods include direct 

dissolution, mixing with surfactants to enhance leaf adhesion, and incorporation of stabilizers to 

prolong shelf life. Advanced formulations may utilize nano-sized particles or encapsulation 

techniques to improve delivery and reduce dosage. Control of pH, temperature, and mixing time 

during preparation significantly affects the homogeneity and effectiveness of the final product.  

Quality control tests ensure consistent chemical composition and performance. Innovations 

in preparation methods aim to produce environmentally friendly defoliants with minimal residual 

effects. 

The efficacy of MgSO4 and chloride-based defoliants is evaluated through laboratory and 

field trials measuring leaf abscission rates, physiological changes, and yield impact. Techniques 

include chlorophyll content analysis, stomatal conductance measurements, and electrolyte leakage 

assays to assess plant stress. Advanced methods like spectrophotometry and chromatography 

provide detailed chemical analysis of treated plant tissues. Field evaluations consider variables 

such as application timing, dosage, and climatic conditions.  
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Environmental impact assessments evaluate soil and water contamination risks. Statistical 

analysis of experimental data helps in optimizing application protocols and improving defoliant 

formulations. 

These defoliants are extensively applied in cotton farming to facilitate mechanical 

harvesting by promoting uniform leaf drop. Correct timing and dosage prevent premature 

defoliation, ensuring optimal fiber quality and yield. Apart from cotton, defoliants are used in other 

crops where leaf removal enhances harvesting efficiency. Their application reduces labor costs and 

improves operational speed. Training for farmers on safe and effective use is crucial. Current 

practices emphasize integrated pest and crop management approaches, combining defoliants with 

other agrochemicals. Field success depends on adherence to guidelines and local environmental 

considerations. Though effective, MgSO4 and chloride-based defoliants pose environmental 

concerns such as soil salinization and water contamination due to chloride accumulation. The 

persistence of these salts can adversely affect soil microbial communities and plant biodiversity.  

Strict regulations govern their use to minimize ecological damage. Safety protocols include 

use of personal protective equipment during application and proper disposal of chemical 

containers. Research into biodegradable and less toxic alternatives is ongoing to reduce 

environmental footprint. Monitoring programs assess long-term effects on ecosystems and human 

health. Sustainable defoliant use balances agricultural productivity with environmental 

stewardship. 

MgSO4 and chloride-based defoliants play a significant role in modern agriculture by 

enhancing crop harvest efficiency and quality. Their chemical properties allow precise control over 

defoliation processes, but careful management is necessary to mitigate environmental risks.  

Continued research into formulation improvements, application technologies, and eco-

friendly alternatives is vital. Recommendations include development of targeted defoliants with 

lower doses, stricter environmental monitoring, and farmer education programs to promote 

responsible use. Balancing efficacy with sustainability ensures these defoliants remain valuable 

tools for crop production in the future. Collaborative efforts between researchers, industry, and 

policymakers are essential to optimize benefits and minimize adverse impacts. 

Conclusion 

Defoliants based on magnesium sulfate (MgSO4) and chloride salts have proven to be 

effective agents in promoting leaf abscission, thereby facilitating harvesting processes in various 

crops, especially cotton. Their mode of action involves disrupting physiological and biochemical 

processes within plant tissues, leading to controlled defoliation.  
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The combination of MgSO4 and chlorides enhances defoliant efficacy through synergistic 

effects. Advances in preparation techniques and formulation technologies have improved their 

stability, delivery, and overall performance. However, despite their agricultural benefits, the 

environmental impact of these chemicals such as soil salinity and water contamination remains a 

significant concern. Proper application protocols, environmental monitoring, and adherence to 

safety guidelines are critical to minimizing these risks.  
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