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SUMMARY

Cotton defoliation is a crucial practice in mechanized harvesting, involving chemical defoliants to
accelerate leaf drop and improve fiber quality. These defoliants function by altering plant hormones or
disrupting cellular metabolism, with types including hormonal, herbicidal, and desiccant defoliants. Factors
such as crop maturity, environmental conditions, and application methods influence defoliation efficiency.
Effective defoliation enhances harvest efficiency, fiber quality, and disease control, making it vital for
sustainable cotton production.

INTRODUCTION
Cotton (Gossypium hirsutum L.) is a major fiber crop cultivated globally, with mechanized harvesting
becoming increasingly essential for improving efficiency and reducing labor dependency. One of the key aspects
of successful mechanized cotton harvesting is defoliation, which involves the application of chemical defoliants to
accelerate leaf drop and facilitate a cleaner harvest. The effectiveness of defoliation depends on various factors,
including crop maturity, environmental conditions, and the type of defoliant used.

Mechanism of Cotton Defoliation

Defoliation is the process of inducing premature leaf drop to improve fiber quality and ease mechanical
harvesting. Chemical defoliants function by disrupting plant hormonal balances, leading to leaf senescence and
abscission. Most defoliants inhibit auxin activity, promote ethylene production, or directly damage leaf cells,
causing dehydration and abscission (Jones & Brown, 2018). Commonly used defoliants include thidiazuron,
diuron, paraquat, and ethephon, each having distinct modes of action affecting plant physiology differently
(Taylor et al., 2019).

Classification of Defoliants Based on Mode of Action

Defoliants used in cotton production are classified into three major categories based on their mode of
action: hormonal defoliants, herbicidal defoliants, and desiccant defoliants. Each type affects plant physiology
differently, leading to effective leaf drop for mechanized harvesting.

1. Hormonal Defoliants (Growth Regulators)

These defoliants function by modifying plant hormone levels, primarily targeting ethylene and cytokinin
pathways, to accelerate natural leaf senescence and abscission. They promote uniform leaf drop while minimizing
regrowth.

« Ethephon (Ethylene-releasing compounds)

Mode of Action: Releases ethylene, a natural plant hormone that induces leaf senescence and boll opening.
Advantages: Promotes natural leaf drop without excessive desiccation.

Disadvantages: Less effective in cold or drought conditions.

Thidiazuron (Cytokinin Inhibitor)

Mode of Action: Inhibits cytokinins, preventing new vegetative growth and promoting leaf senescence.
Advantages: Provides a slow, uniform leaf drop with minimal regrowth.

Disadvantages: Slower effect; may require combination with ethephon.
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2. Herbicidal Defoliants (Photosynthesis Inhibitors & Membrane Disruptors)

These defoliants disrupt cellular metabolism by either inhibiting photosynthesis or breaking down cell
membranes, leading to rapid leaf dehydration and abscission.
« Diuron (Photosynthesis Inhibitor)
o Mode of Action: Blocks electron transport in photosynthesis, causing leaf senescence and eventual abscission.
o Advantages: Effective under cool conditions, provides slow and controlled leaf drop.
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Disadvantages: Can lead to leaf sticking if weather is too hot.

Tribufos (Cell Membrane Disruptor)

Mode of Action: Disrupts cell membranes, leading to water loss and leaf desiccation.
Advantages: Fast-acting, effective on mature leaves.

Disadvantages: Can cause leaf sticking if conditions are too dry.
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. Desiccant Defoliants (Contact Killers)
These defoliants destroy leaf tissues by causing rapid dehydration and cell death. They provide immediate
defoliation but may cause excessive leaf sticking.
o Paraquat (Desiccant & Contact Defoliant)
o Mode of Action: Blocks electron transport in photosynthesis, leading to instant tissue dehydration.
o Advantages: Very fast-acting, effective under low temperatures.
o Disadvantages: Can lead to excessive leaf desiccation and potential toxicity concerns.

Comparison of Defoliant Types

Defoliant Mode of Action Examples Effectiveness Best - Disadvantages
Type Conditions
Hormonal Alters - Ethephon, SIC.)W but Warm, humid !_ess effective
. ethylene/cytokinin o uniform leaf o in cold/dry
Defoliants Thidiazuron conditions
balance drop weather
Herbicidal Inhibits . Diuron, Moderate to fast Warm . Can cause leaf
) photosynthesis or . . weather, high i
Defoliants Tribufos action -~ sticking
breaks membranes humidity
Desiccant Causes rapid tissue Cool or late- Excessive leaf
) . Paraquat Very fast season .
Defoliants dehydration conditions drying

Factors Influencing Defoliation Efficiency

Several factors determine the efficiency of defoliation in cotton:

Defoliant Type and Concentration: The choice of defoliant affects the rate of leaf drop and fiber quality. Some
defoliants promote uniform leaf drop, while others may cause excessive desiccation, leading to leaf sticking.

Crop Maturity: The timing of defoliant application is crucial. Cotton plants that are too immature at the time of
defoliation may experience yield losses, whereas late defoliation can lead to fiber deterioration.

Environmental Conditions: Temperature, humidity, and soil moisture significantly impact defoliant
effectiveness. High humidity promotes efficient defoliation, while drought conditions can cause poor response to
defoliant applications.

Application Method: Proper defoliant application requires uniform spray coverage using appropriate droplet
sizes and spraying equipment. Aerial and ground applications must be optimized to avoid overuse or underuse of
defoliants.

Benefits of Cotton Defoliation

Effective defoliation offers multiple benefits for mechanized harvesting:

Improved Harvest Efficiency — Reduces leaf contamination and increases the speed of harvesting.

Better Fiber Quality — Minimizes trash content in harvested cotton, leading to higher market value.
Uniform Boll Opening — Enhances synchronized boll maturity, reducing unharvested yield losses.

Reduced Disease Pressure — Removes excess foliage, lowering the incidence of fungal diseases like boll rot.

CONCLUSION

Defoliation is a critical practice in modern cotton production, ensuring efficient mechanized harvesting
while maintaining fiber quality. The selection of appropriate defoliants, timing of application, and environmental
considerations all play a vital role in the success of defoliation. Future advancements in precision agriculture and
sustainable defoliation practices will further enhance the efficiency and sustainability of cotton production.
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