
Thidiazuron: From Urea Derivative to Plant
Growth Regulator
In the realm of agriculture and horticulture, the quest for innovative
solutions to enhance plant growth and productivity has led to the discovery
of remarkable compounds known as plant growth regulators (PGRs).
Among these, thidiazuron (TDZ) stands out as a game-changer,
revolutionizing various aspects of plant science. This article delves into the
fascinating journey of thidiazuron, tracing its origins, exploring its diverse
applications, and highlighting its immense benefits for crop production and
plant health.
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Origins of Thidiazuron

Thidiazuron's remarkable story began in the 1980s when scientists at the
University of California, Davis, stumbled upon its unique properties while
searching for novel herbicides. Ironically, despite its herbicidal intentions,
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TDZ exhibited unexpected plant growth-promoting effects, sparking a surge
of research into its potential as a PGR.

Chemical Structure and Mode of Action

Chemically, thidiazuron is a urea derivative with a distinct molecular
structure. Its mode of action primarily involves mimicking the effects of
cytokinins, a class of plant hormones that play crucial roles in cell division,
shoot and root development, and overall plant growth. TDZ's cytokinin-like
activity enables it to regulate various physiological processes within plants,
leading to its diverse applications.

Applications of Thidiazuron

Thidiazuron's versatility as a plant growth regulator has opened up a wide
range of applications in agriculture and horticulture:

Tissue Culture and Plant Propagation

In tissue culture, TDZ has proven invaluable for inducing shoot proliferation
and organogenesis (formation of new organs). Its ability to promote multiple
shoot development from explants (small pieces of plant tissue) facilitates
rapid plant propagation for both research and commercial purposes.

Rooting and Root Development

Thidiazuron's role in root development is equally significant. It stimulates
adventitious root formation, which is essential for establishing new plants
from cuttings or during transplantation. Improved rooting enhances plant
vigor, nutrient uptake, and overall plant health.

Embryogenesis and Somatic Embryogenesis



TDZ has also demonstrated promising results in inducing embryogenesis,
the process of embryo formation from somatic cells. Somatic
embryogenesis offers a powerful tool for plant breeding and genetic
engineering, enabling the production of genetically identical plants with
desirable traits.

Stress Tolerance

In addition to its growth-promoting effects, thidiazuron has shown potential
in enhancing plant tolerance to various abiotic stresses, such as drought,
salinity, and temperature extremes. By regulating cellular processes and
triggering stress-responsive genes, TDZ helps plants adapt and survive
challenging environmental conditions.

Crop Yield Improvement

The practical implications of thidiazuron's applications extend to crop
production. TDZ treatments have been found to increase fruit set, enhance
fruit size, and improve overall crop yield in various fruit and vegetable
crops. Its ability to promote flowering and fruiting has made it a valuable
tool for maximizing agricultural productivity.

Benefits of Using Thidiazuron

The use of thidiazuron offers a multitude of benefits for plant science and
crop production:

Efficient Plant Propagation

TDZ's ability to induce shoot proliferation and root development accelerates
plant propagation, reducing the time and resources required for plant
production.



Improved Plant Health and Vigor

By promoting root growth and enhancing stress tolerance, thidiazuron
contributes to overall plant health and vigor, leading to increased resilience
and productivity.

Increased Crop Yield and Quality

TDZ's role in enhancing fruit set, fruit size, and crop yield has direct
implications for agricultural productivity and profitability.

Versatility and Wide Applicability

Thidiazuron's effectiveness across a diverse range of plant species and
applications makes it a versatile and practical tool for both research and
commercial purposes.

Thidiazuron, once an accidental discovery, has transformed into a powerful
plant growth regulator with far-reaching applications in agriculture and
horticulture. Its cytokinin-like activity and ability to regulate various
physiological processes make it an essential tool for tissue culture, plant
propagation, root development, and crop yield improvement. As research
continues to unravel the full potential of thidiazuron, its significance in plant
science and agricultural productivity will undoubtedly continue to grow.
Embracing the transformative power of thidiazuron empowers us to unlock
new frontiers in plant growth and cultivation, ensuring a more sustainable
and productive future for agriculture and horticulture.
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Figure 1: Structure of thidiazuron (TDZ)

Figure 2: Thidiazuron-induced shoot proliferation in tissue culture

Figure 3: Thidiazuron-treated plants showing enhanced root
development

Figure 4: Thidiazuron's positive effects on crop yield
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