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review was conducted using an analytical review approach.Studies have
shown that strigolactones are synthesized through the carotenoid
cleavage pathway involving the enzymes D27, CCD7, CCDS, and
MAXI1. The D14 receptor and the SCF*MAX2 complex are the key
components responsible for hormone perception and signal transduction.
Strigolactones regulate lateral bud growth, tillering, root architecture, leaf
senescence, and several reproductive processes. In addition, these
compounds interact with arbuscular mycorrhizal fungi and enhance water
and phosphorus uptake. Under drought, salinity, nutrient deficiency, and
oxidative stress conditions, strigolactones exert protective effects by
regulating stomatal behavior, ionic balance, photosynthesis, and
antioxidant systems. On the other hand, parasitic plants utilize
strigolactones secreted from plant roots for germination and host
identification. Based on the findings, strigolactones have considerable
potential for use as biostimulants, tools for modifying plant architecture,
enhancers of beneficial symbiotic interactions, and management agents
for parasitic plants.
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Introduction

Strigolactones are a group of carotenoid-
derived signaling compounds that have
recently been recognized as a relatively new
class of plant hormones. These compounds
were initially identified due to their ability to
stimulate seed germination in parasitic plants,
particularly species belonging to the genera
Striga and Orobanche. However, subsequent
studies have revealed that their functions
extend far beyond this role, including the
regulation of plant growth, architecture, root
development, responses to environmental
stresses, and rhizosphere interactions.The
importance of strigolactones arises from their
dual functionality: they act as endogenous
regulators of plant developmental processes
and, after being released from roots, serve as
chemical signals mediating interactions with
other organisms, including arbuscular
mycorrhizal fungi and parasitic plants.
Considering the increasing environmental
stresses, limited availability of water and
nutrients, and the need to reduce the use of
chemical inputs, understanding the functions
of strigolactones can provide new approaches
for sustainable agricultural development.

Methodology

The aim of this article is to provide a
comprehensive review of the chemical nature
of strigolactones, their biosynthetic pathways,
perception and  signal  transduction
mechanisms, physiological roles in plant
growth and development, effects on responses
to environmental stresses, and their potential
applications in sustainable agriculture. The
main focus of the study is to establish a
connection between fundamental molecular
knowledge and  practical  agricultural
applications by examining how strigolactones
can be utilized to improve plant architecture,
enhance resource-use efficiency, strengthen
beneficial symbiotic interactions, and manage
parasitic plants .This article was developed
using a review-analytical approach with a
descriptive framework. Scientific studies
published between 2020 and 2025 in
internationally recognized databases were
examined. The review analyzed different
aspects of strigolactone biology, including
molecular structure, biosynthetic pathways,
signal perception systems, physiological

effects, and their potential applications in
sustainable crop production systems.

Results and Discussion

The results indicate that strigolactones are
synthesized  through  the  controlled
degradation of carotenoids. In this pathway,
key enzymes including D27, CCD7, CCDS,
and MAX1 play essential roles by converting
carotenoid precursors into intermediate
compounds such as carlactone and ultimately
producing diverse strigolactones. Differences
in the activity of these enzymes among plant
species contribute significantly to the
structural and functional diversity of
strigolactones.At the signaling level, the D14
receptor and the SCF*MAX2 complex are
considered the major components responsible
for strigolactone perception and signal
transduction. Following the binding of
strigolactones to the D14 receptor, SMXL
family repressor proteins are targeted for
degradation through the proteasome pathway.
This process activates pathways associated
with plant growth and environmental
responses, enabling the regulation of gene
expression and processes such as lateral bud
development, root growth, and stress
adaptation. Regarding plant growth and
development, strigolactones play an important
role in controlling branching and maintaining
apical dominance. Disruption in strigolactone
biosynthesis or perception generally results in
increased lateral shoot growth and altered
plant architecture. These hormones also
regulate root development, lateral root
formation, and root hair growth, particularly
under  phosphorus-deficient  conditions.
Through enhancing interactions  with
arbuscular mycorrhizal fungi, strigolactones
can improve water and nutrient uptake. One of
the most important findings concerns the role
of strigolactones in plant-microorganism
interactions. Root-secreted  strigolactones
stimulate fungal spore germination and hyphal
branching of arbuscular mycorrhizal fungi,
promoting beneficial symbiosis between
plants and fungi. This interaction can increase
plant access to phosphorus and water.
Conversely, parasitic plants also exploit these
chemical signals to detect suitable hosts and
initiate  germination,  highlighting the
importance  of  strigolactones in the
management of parasitic weeds.
Strigolactones also contribute to plant
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tolerance against environmental stresses such
as drought, salinity, nutrient deficiency, and
oxidative stress. These compounds enhance
plant resistance by regulating stomatal
behavior, maintaining ion balance, improving
antioxidant activity, supporting
photosynthesis, and  modifying  root
architecture. However, their effects depend on
plant  species, applied concentration,
developmental stage, and environmental
conditions.

Conclusion

The available evidence demonstrates that
strigolactones are multifunctional compounds
with considerable potential for sustainable
agriculture. They can serve as biostimulants,
regulators of plant architecture, enhancers of
beneficial soil symbioses, and tools for
managing parasitic plants. Despite their
promising potential, several challenges
remain, including chemical instability,
concentration-dependent responses, species-
specific effects, and the possibility of
stimulating parasitic plant germination.
Therefore, the development of stable
formulations, targeted modification of genes
involved in strigolactone biosynthesis and
signaling, and  extensive field-based
experiments are necessary to enable the safe
and effective application of strigolactones in
future agricultural systems. To make this
happen, massive investment in infrastructure,
especially in the port, transport, energy and
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