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Abstract

This scientific article comprehensively examines the issues of improving the technology for
producing a defoliant based on magnesium sulfate and introducing it into agricultural practice.
The study provides an in-depth analysis of the physiological and biochemical mechanisms of the
defoliation process, the effects of magnesium sulfate on the plant organism, the stages of
defoliant production technology, as well as environmental and medical-hygienic safety aspects.
The obtained results indicate that magnesium sulfate–based defoliants are highly effective, low
in toxicity, and suitable for sustainable agricultural systems.
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Introduction

In modern agricultural production, achieving high yields, improving product quality, and
mechanizing production processes are considered among the most important strategic objectives.
In particular, in cotton farming, harvesting the crop within a short period and with minimal
losses is one of the key factors determining production efficiency.

During mechanized cotton harvesting, the presence of leaves interferes with the operation of
machinery, causes foreign impurities to adhere to the fiber, and reduces product quality.
Therefore, the defoliation process is widely applied in cotton cultivation as an important
agrotechnical practice.

However, some chemical agents used in defoliation are characterized by high toxicity, long-
term persistence in soil and water environments, and adverse effects on human health, which
creates serious challenges. From this perspective, the development of environmentally safe,
economically efficient, and biologically adaptable defoliants is of great relevance. Defoliants
based on magnesium sulfate are regarded as promising agents that meet these requirements.

Main Part

1. Theoretical, Physiological, and Agrotechnical Foundations of the Defoliation Process
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Defoliation is a process that ensures the shedding of plant leaves by artificially limiting or
completely suppressing their physiological activity. During this process, photosynthetic activity
in the leaves sharply decreases, transpiration is disrupted, and water and metabolite exchange
within plant cells is impaired.

In the plant organism, vegetative and generative developmental processes normally exist in
a state of balance. As a result of defoliation, the activity of vegetative organs declines, and
energy as well as nutrients within the plant are redirected toward generative organs, namely
fruits and fiber. This, in turn, leads to accelerated crop maturation and more uniform boll
opening.

From an agrotechnical perspective, the effectiveness of defoliation depends on several
factors, including the type of defoliant, its concentration, the timing of application, weather
conditions, and the developmental stage of the plant. Scientifically grounded selection and
optimization of these factors ensure high efficiency and favorable outcomes of the defoliation
process.

2. Chemical, Biological, and Physiological Properties of Magnesium Sulfate

Magnesium sulfate is an inorganic salt that is highly soluble in water and consists of
magnesium and sulfate ions. Magnesium is an essential macronutrient in plant life processes. It
serves as the central element of the chlorophyll molecule and ensures the normal progression of
the photosynthesis process.

When magnesium sulfate is used as a defoliant, its effect is expressed in a concentration-
dependent manner. At high concentrations, osmotic pressure in leaf cells increases sharply, water
is withdrawn from the cells, and cellular metabolism is disrupted. As a result, leaves rapidly turn
yellow, dry out, and abscise.

An important feature of magnesium sulfate is that it exerts a strong effect on leaves while
having a relatively mild impact on stems and generative organs. This characteristic makes it
possible to preserve crop quality indicators. From a biological perspective, magnesium sulfate
decomposes rapidly in the soil and does not exert long-term adverse effects on the environment.

3. Scientific Analysis of the Technology for Producing a Magnesium Sulfate–Based
Defoliant

The technology for producing a defoliant based on magnesium sulfate consists of simple and
efficient processes. Initially, technically pure magnesium sulfate raw material is selected and
subjected to quality control based on its physicochemical parameters. In the next stage, it is
dissolved in water at a predetermined concentration. To ensure the homogeneity of the solution,
mixing and homogenization processes are carried out. The addition of surfactants enhances
uniform adhesion of the defoliant solution to the leaf surface and increases its effectiveness.
During the technological process, parameters such as pH, temperature, and density are
continuously monitored. Below is a generalized scientific and technological characterization of
magnesium sulfate–based defoliants.

Table 1. Scientific and Technological Characteristics of Magnesium Sulfate–Based
Defoliants

Parameters
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Description

Chemical formula

MgSO₄·nH₂O

Physical state

White crystalline substance

Solubility in water

Very high

Defoliation mechanism

Increases osmotic pressure

Leaf abscission period

5–10 days

Effect on photosynthesis

Strongly suppresses

Effect on the plant

Strong effect on leaves, mild effect on fruits

Persistence in soil

Does not persist for a long time

Environmental safety

High

Toxicity level

Low

Sanitary-hygienic assessment

Moderately safe

Practical application

Cotton cultivation

4. Environmental, Sanitary-Hygienic, and Medical Assessment of Defoliants

Defoliants based on magnesium sulfate are considered relatively environmentally safe. They
decompose rapidly in soil and aquatic environments, do not form harmful residual substances,
and do not disrupt the stability of agroecosystems.
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From a sanitary-hygienic perspective, magnesium sulfate is a low-toxicity substance and
does not pose a serious risk to human health when applied at recommended rates. The
widespread use of magnesium sulfate in medical practice confirms its biological compatibility
and safety.

Conclusion

The conducted scientific analyses demonstrate that the technology for producing defoliants
based on magnesium sulfate is characterized by high efficiency, environmental sustainability,
and sanitary-hygienic safety. The use of these defoliants in cotton cultivation contributes to
improving crop quality, ensuring efficient mechanized harvesting, and protecting the
environment.
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